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C I T Y   O F   O A K L A N D  
C o m m u n i t y    a n d    E c o n o m i c    D e v e l o p m e n t    A g e n c y ,    P l a n n i n g   &   Z o n i n g    D i v i s i o n  
2 5 0    F r a n k   H .   O g a w a   P l a z a ,    S u i t e   3 3 1 5 ,     O a k l a n d ,     C a l i f o r n i a ,     9 4 6 1 2 - 2 0 3 2  
 

NOTICE OF PREPARATION OF A  
DRAFT ENVIRONMENTAL IMPACT REPORT FOR THE 

SAFEWAY REDEVELOPMENT PROJECT (BROADWAY @ PLEASANT VALLEY AVE.)  
 

The Oakland Community and Economic Development Agency, Planning and Zoning Division, is preparing a Draft 
Environmental Impact Report (“EIR”) for the Safeway Redevelopment Project (Broadway @ Pleasant Valley Avenue) (the 
“Project”) as identified below, and is requesting comments on the scope and content of the EIR. The EIR will address the 
potential physical, environmental effects for each of the environmental topics outlined in the California Environmental 
Quality Act (“CEQA”). The City has not prepared an Initial Study. 
 
The City of Oakland is the Lead Agency for the Project and is the public agency with the greatest responsibility for 
approving the Project or carrying it out. This notice is being sent to Responsible Agencies and other interested parties. 
Responsible Agencies are those public agencies, besides the City of Oakland, that also have a role in approving or carrying 
out the Project. When the Draft EIR is published, it will be sent to all Responsible Agencies and to others who respond to this 
Notice of Preparation (“NOP”) or who otherwise indicate that they would like to receive a copy. Responses to this NOP and 
any questions or comments should be directed in writing to: Darin Ranelletti, Planner III, City of Oakland, Community and 
Economic Development Agency, 250 Frank H. Ogawa Plaza, Suite 3315, Oakland, CA 94612; (510) 238-3663 (phone); 
(510) 238-6538 (fax); or dranelletti@oaklandnet.com (e-mail). Comments on the NOP must be received at the above mailing, 
fax, or e-mail address by 5:00 p.m. on July 27, 2009. Please reference case number ER09-007 in all correspondence. In 
addition, comments may be provided at the EIR Scoping Meeting to be held before the City Planning Commission. 
Comments should focus on discussing possible impacts on the physical environment, ways in which potential adverse effects 
might be minimized, and alternatives to the project in light of the EIR’s purpose to provide useful and accurate information 
about such factors. 

PUBLIC HEARING:  The City Planning Commission will conduct a public hearing on the scope of the EIR for the 
Project on July 15, 2009, at 6:00 p.m. in Hearing Room 1, City Hall, 1 Frank H. Ogawa Plaza, Oakland, CA. 

 
PROJECT TITLE: Safeway Redevelopment Project (Broadway @ Pleasant Valley Avenue) 
 
PROJECT LOCATION: 5050-5100 Broadway, Oakland, CA (APN 014-1242-002-03 & 014-1242-005-07) (located at the 
northeast corner of Broadway and Pleasant Valley Avenue) (see map on reverse) 

 
PROJECT SPONSOR: Safeway, Inc., Northern California Division 
 
EXISTING CONDITIONS: The 15.4-acre project site is the location of the existing Rockridge Shopping Center, which 
contains several retail stores including Safeway, Long’s Drugs (now CVS), and others totaling approximately 185,000 square 
feet of commercial space. The site is not listed on the Cortese List of hazardous waste sites. 
 
PROJECT DESCRIPTION: The Project includes the demolition of the Safeway and Long’s Drugs stores, along with other 
adjacent stores, and the redevelopment and remodeling of the site with the construction of a new Safeway store, a new CVS 
store, and other commercial buildings. The project would contain a total of approximately 304,000 square feet of commercial 
space and 1,006 parking spaces.  Also proposed are modifications to adjacent streets including additional vehicle travel lanes 
and/or turn lanes. 
 
PROBABLE ENVIRONMENTAL EFFECTS: It is anticipated that the Project may have environmental impacts on 
aesthetics, traffic/circulation, air quality, noise, geology/soils, hazards/hazardous materials, hydrology/water quality, 
utilities/service systems and biological resources. It is anticipated that the Project will not have significant environmental 
impacts on agricultural resources, cultural resources; land use plans and policies; mineral resources; population and housing; 
public services, recreation and cumulative growth. Nevertheless, these environmental factors will be analyzed in the EIR.  
 
The Draft EIR will also examine a reasonable range of alternatives to the Project, including the CEQA-mandated No Project 
Alternative, and other potential alternatives that may be capable of reducing or avoiding potential environmental effects. 
 
June 26, 2009     Eric Angstadt 
File Number: ER09-007    Deputy Director, Community and Economic Development Agency 
      Environmental Review Officer 
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EIR Scope Issues: 

• 

• 

• 

• 

Catchment Area: At over 300,000 sf, the proposed Shopping Center certainly achieves 
sub-regional status (a typical Wal-Mart can be over 200,000 feet, although some newer 
stores are around 155k.) We understand that Safeway is marketing to proposed retail 
leaseholders that the catchment area is up to five miles. It seems completely reasonable to 
request that a traffic analysis, along with environmental impacts thereof (particularly GHG 
generation in support of the requirements of AB 32) be expanded to cover at least the same 
area. An enlarged catchment area would also seem to be justified by their proposed parking 
count: Our count shows that they are providing about 100 more spaces than would be called 
for per City requirements. 

Blight Generation: The proposed project contains almost 120,000 sf more retaiVoffice 
space than the present shopping center. The Broadway corridor, downtown, and other retail 
neighborhood commercial areas are experiencing growing vacancies. What is the potential 
for continued and increasing blight and diminishment of the streetscape in these areas if all 
this potential retail moves to the new Center? 

Phasing: Along the same vein, look at the Phasing plan on page 22 of the Staff Report: 
What if the project is approved, but the leasing doesn't go as planned? The community 
could be stuck with a sea of parking with the store way over in the back comer. On the 
other hand, this might simply leave a more developable lot up front for new mixed-use 
development. Retail occupancy should also be need based and focused on neighborhood 
services as opposed to chain stores that offer retail for the sake of retail. Interim vacancies 
or phasing would allow for better long-term use planning. 

Integration of Transit: Also along these lines, the distance to the proposed Safeway store 
entrance is more than 114 mile from either of the bus stops for the 51 at Pleasant Valley. 
Numerous studies show that this is more than the maximum distance people will typically 
walk to transit-let alone while schlepping bags. 

Alternate Proposals 

Any alternate proposals in the study must include mixed income and affordable housing, 
integrate and provide for pedestrian, transit, and bicycling access, while knitting together 
the various neighborhoods that adjoin the site through walkable streetscapes and varied, 
neighborhood-serving retail. 

As an example, ULTRA has developed a proposed alternative that addresses these criteria, as 
shown in the attached drawings. We request that this alternative be studied as a viable 
alternative. In addition, the plan specifically addresses the Planning Commission's comments 
about getting "innovative retail" on the site, and providing for multi-modal access to the grocery 
store. We propose that the Safeway be located along Broadway, with its "boutique" operations, 
such as the deli, bakery, and butcher shop, etc., fronting onto Broadway, with access from both 
the main store as well as the street. We realize that there are issues involving store security and 
manpower in this approach, but the potential for increased sales through walk-up traffic is 



there-just consider the success of Market Hall. Another successful example is the mixed-use 
Gish Apartments in San Jose. There, the 7/11 chain took a chance on its frrst non-strip mall 
store in the South Bay, without surface parking, but located at a light rail stop, and below an 
apartment building. In the South Bay, the typical 7/11 gets more than 90% of its traffic by 
automobile. At Gish, it is less than 50%, but the store is now the highest grossing 7/11 in 
San Jose. 

From a cursory perspective, we think a project of this size would fit within the current zoning 
envelope. In addition to the features described in the attached drawings, please note the 
following features: 

• Density, unit types, and livability: While it is possible to increase residential density as 
shown in several of the Conley options, the only way to do that would be to increase 
height and/or go to predominantly double-loaded corridor buildings with single-aspect 
(that is, windows on one side) apartments. Such units are not appropriate for households 
with children. Besides having the opportunity to be larger and with more bedrooms, 
double-aspect units provide flow-through ventilation and increased natural lighting, 
reducing energy consumption. Our proposed scheme offers a diversity of unit types, 
from one-bedroom apartments and 1-2 bedroom flats, to 2-3 bedroom townhouses. We 
also show a dormitory for California College of the Arts (CCA) should they be 
interested in developing a podium project with direct linkage to the campus, this could 
also be another apartment building instead. Flexible space and community access by 
resident and community groups, youth activities, etc. should be part of the development 
project. 

• Height: As a result, the proposed project should top out at around the height of the 
adjacent bluffs, which should diffuse opposition from uphill neighbors. 

• The reservoir is a potential natural resource that needs to be integrated into the site 
because it provides an opportunity to create an urban oasis at the junction of three 
neighborhoods that are underserved by parks. 

There should be no question about the feasibility of housing at this site. Housing developers 
would find this location very desirable because of the super market, other retail, and proximity 
to transit options. 

An affordable housing component as part of any housing on the site should also be studied. In 
our proposal, at a typical 80/20 ratio, that would compute to about 68 units. The apartment 
building shown on the plan, for example, would be ideal for a HUD 202 (senior independent 
living) project. The location near shopping, medical and other senior services, and public 
transportation would all boost the chances of winning competitive Federal funding (capital 
grant, tax credits, etc.) An alternative design team might include a non-profit housing developer. 

Lastly, we think that the DEIR for this project should also include all scoping comments 
submitted by the community. 
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510-704-1599 
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October 28, 2012 
      
 
Scott Gregory 
Lamphier-Gregory 
1944 Embarcadero 
Oakland, CA  94606  
 
Re: Urban Decay Analysis for the Rockridge Safeway Expansion Project  
 
Dear Mr. Gregory:   
 
ALH Urban & Regional Economics (ALH Economics) is pleased to present this study regarding 
the urban decay analysis of the planned Rockridge Safeway expansion project in the City of 
Oakland. This study highlights the study findings regarding the economic impact/urban decay 
analysis of the planned 17,038-square-foot expansion of the existing Safeway store and 
additional development of 120,034 square feet of commercial and common space. The 
purpose of this report is to provide an assessment of the potential for the project to cause or 
contribute to urban decay. 
  
It has been a pleasure working with you on this project. Please let me know if you have any 
questions or concerns. 
 
 
Sincerely, 
 
 
 
 
 
Amy L. Herman, AICP   
Principal                      
   
 
C:\ALH Econ\2011 Projects\1109\Safeway 1109\Reports\Safeway Rockridge.r02.doc    
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I. EXECUTIVE SUMMARY 

INTRODUCTION  
 
The purpose of this study is to assess the economic impact and potential for urban decay resulting 
from redevelopment of the Rockridge Shopping Center located at the intersection of Pleasant 
Valley Avenue/51st Street and Broadway in Oakland, California (referred to as the “Project”). Site 
redevelopment will include relocation and expansion of the shopping center’s existing Safeway 
supermarket within the site as well as the demolition of other existing retail space and development 
of a net increment in total retail space. The City of Oakland retained Lamphier-Gregory to prepare 
an Environmental Impact Report (EIR) for the proposed project. Accordingly, ALH Urban & Regional 
Economics (“ALH Economics”) was retained to conduct this urban decay analysis. This study 
estimates the potential impacts of the expanded Safeway store and net new incremental space on 
existing retailers in the market area pursuant to diverted sales from existing retailers. The study 
estimates the extent to which the opening of the Project and other cumulative retail projects may or 
may not contribute to urban decay resulting from potential store closures attributable to existing 
retailer sales diversions. 
 
The existing Safeway store totals 47,975 square feet. Upon relocation and expansion, the store will 
include 65,013 square feet, reflecting a net increase of 17,038 square feet. In addition to the 
Safeway store redevelopment, the Project will include the demolition of an existing 87,220-square-
foot CVS store and the development of an additional net new 257,523 square feet of commercial 
and common space. This 257,523 net new square feet of commercial and common space will 
comprise restaurant space, additional retail space, and non-retail and common space. In all, there 
will be approximately 108,000 total square feet of net new commercial space, plus additional net 
new common space.  
 
The new Safeway store will include roof-top parking. The additional tenants, which have not yet 
been identified, will occupy two-story office above retail space, and new street-facing retail 
buildings with parking behind and additional roof-top parking. The main entrance will front on 
Pleasant Valley Avenue, along the edge of the Project site, with an additional entrance along 
Broadway. With the exception of the existing Safeway space, all existing property structures will be 
demolished prior to the development of the new store and the phased development of additional 
commercial spaces. The development phasing will facilitate limited, if any, downtime for the 
Safeway store. After Safeway’s relocation within the development site the existing store space will 
be demolished followed by other new construction. 
 
The Project is part of an effort by Safeway Stores to upgrade many of its Northern California 
Safeway stores into Lifestyle stores. Among other elements, Lifestyle stores have a strong emphasis 
on providing quality perishables, such as produce, meat, delicatessen, bakery, prepared foods, 
and floral department. Lifestyle stores additionally include unique merchandising fixtures and a 
variety of island displays with specialty items. Safeway is additionally in the process of seeking 
approval to rebuild and expand the existing College & Claremont Safeway store located at the 
College & Claremont avenues in Oakland, and recently rebuilt the Berkeley store at Shattuck 
Avenue and Rose Street.  
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This study estimates the potential impacts of the Project’s tenants on existing retailers in the 
Project’s market area and other potentially affected areas, primarily in the form of diverted sales 
from existing retailers. The study estimates the extent to which the opening of the Project and other 
cumulative retail projects may or may not contribute to urban decay pursuant to potential store 
closures attributable to existing retailer sales diversions. The key indicator from a CEQA perspective 
is impacts on the physical environment, which includes existing stores and commercial real estate 
conditions, as measured by the current baseline. This is the baseline reflected by existing conditions 
discussed in this report. Fieldwork for this study was conducted in October 2011, with 
supplemental field visits in 2012. 
 
The findings and analysis are presented in 2011 dollars. This generally reflects data availability but 
most importantly facilitates analysis of the Project in comparison to the proposed Safeway 
expansion project at the College & Claremont store in Oakland, with the environmental review and 
public approvals process for that store already underway, including a comparable urban decay 
analysis. 
 
SUMMARY OF FINDINGS 
 
Project Sales  
 
ALH Economics estimates that net new stabilized Project sales will total $66.1 million in 2011 
dollars. Of this amount, 80% is estimated to be generated by residents of the Project’s market 
area, equivalent to $52.9 million in sales. The remaining 20% of sales are assumed to be 
attributed to consumers residing outside of the Project’s market area, including consumers who 
work near the site but live elsewhere and destination shoppers originating from a widely dispersed 
area. It is not possible to identify the stores that these shoppers would otherwise frequent and 
accordingly assess their urban decay impacts.  
 
The Project’s market area is defined as portions of north and central Oakland and the City of 
Piedmont. Generally speaking, the boundary includes the border of the City of Berkeley on the 
north, San Pablo and Grand avenues on the west, Park Boulevard on the south, and Highway 13 
in the Oakland Hills and the Rockridge Neighborhood in the east.1  
 
By category of retail sales, based upon assumptions for the Project’s net new retail space and 
pursuant to the State of California Board of Equalization’s sales categories, the Project’s estimated 
sales generated by market area residents comprise the following: 
 

• $12.8 million in other retail sales;  
• $11.6 million in clothing & clothing accessories;  
• $10.9 million in food & beverage store sales;  
• $6.5 million in home furnishings & appliances; 
• $5.7 million in general merchandise; and 
• $5.4 million in food services & drinking places (restaurants). 

 
The other retail category is a broad category that includes a wide range of goods, such as office 
supplies, books, pet supplies, toys, pharmacy, jewelry, and sporting goods.  

                                                
1 See Map in Exhibit 3 for more detail, and more detailed text description in Chapter IV.  
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Stabilized sales are not expected to occur the first year of store operations, but rather the second or 
third year, which is typical of new retail operations. The longer it takes for the Project to stabilize 
sales, the less impact there will be on local retailers, due to the effects of new demand.  
 
Project Absorption of Retail Sales Leakage 

The Project’s market area is estimated to have a $949.0 million sales base in 2011, comprising a 
portion of Oakland and the City of Piedmont. Despite this high level of sales, a substantial amount 
of demand generated by market area residents “leaks” from the market area, meaning that 
sufficient retail shopping opportunities are not available in the market area to fully capture 
demand generated by market area residents. The only exception to this leakage is in the food & 
beverage category, where the market area is estimated to achieve 23.3% sales attraction, meaning 
23.3% more sales in this category are achieved than would be expected from resident spending 
alone. Inclusive of this sales attraction, the market area as a whole leaks 41.0% of resident 
spending potential, meaning that 41.0% of resident spending on average is spent outside the 
market area.  
 
The Rockridge Safeway Project will provide opportunities for recapture of some existing retail 
leakage in categories other than food & beverage. The amount of recaptured leakage will depend 
upon the nature of the Project’s retail opportunities and the complexity of the retail purchase. This 
study estimates that all of the Project’s clothing & clothing accessories, food services & drinking 
places (e.g., restaurants & and bars), general merchandise, and other retail sales will be 
accounted for through recaptured leakage. This recapture will account for an estimated $35.5 
million of Project sales generated by market area residents. Even after the Project’s recapture of 
these sales, leakage in these categories will persist, with residents still needing to make purchases 
in these categories outside the market area to meet their needs.  
 
There will also be potential for some of the Project’s $6.5 million sales in the home furnishings & 
appliances category to be achieved through recaptured leakage. However, the study does not 
assume that all Project sales from market area residents in this category will represent recaptured 
leakage. This is because this retail sales category is a comparative shopping category, hence 
consumers are typically willing to travel longer distances to purchase these goods. It is therefore 
unlikely that all the Project’s sales in this category will comprise purchases the market area 
residents would not otherwise make in the market area. Accordingly, the analysis assumes that 
one-half the Project’s other retail sales will constitute recaptured leakage, totaling $3.3 in 
recaptured sales.  
 
In total, the analysis assumes that $38.7 million in Project sales will be achieved through 
recaptured sales leakage. While this recaptured sales leakage amount translates into new Project 
and market area sales, the constituent recaptured sales will still occur to the detriment of other 
existing retailers. It is difficult to identify which existing retailers outside the market area may 
experience sales reductions as a result of the Project’s recaptured leakage. These outside market 
area retailers are most likely located over a wide area, depending on the nature of the good, and 
probably include stores in other Oakland locations, Berkeley, Emeryville, and even San Francisco. 
This is such a widely dispersed area that it is unlikely that any particular store outside the market 
area would lose sufficient sales attributable to the Project resulting in store closure, and thus would 
not lead to urban decay in this more generalized area.  
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Sales Impacts  
 
After consideration of out of market area sales and recaptured sales leakage, the Rockridge 
Safeway Project has the potential to divert $14.2 million in sales from existing market area 
retailers. This sales volume includes all of the Project’s anticipated $10.9 million in food sales 
generated by market area residents as well as $3.3 million in home furnishings & appliances sales.  
 
Grocery and Food Stores. The market area is characterized by food sales attraction. 
Consequently, the analysis conservatively assumes that any Project food sales generated by market 
area residents will occur to the detriment of existing food & beverage retailers in the market area. 
The study anticipates that grocery stores with conventional and upscale orientations are most 
susceptible to sales impacts from the expanded Rockridge Safeway store given the store’s 
repositioning as a Lifestyle brand store, which is considered more upscale than the standard 
Safeway stores. These stores include the following Oakland stores: Safeway located at College & 
Claremont Avenues; the Safeway on Grand Avenue; Piedmont Grocery on Piedmont Avenue; 
Whole Foods on Bay Place; and Trader Joe’s on College Avenue and Lakeshore Avenue. The 
distance of these stores from the Project site is 1.1, 1.6, 1.0, 2.1, 0.7, and 2.3 miles, respectively. 
Several other larger grocery stores outside the market area are also anticipated to incur some sales 
impacts, mostly due to changed shopping patterns among shoppers who live in portions of the 
market area that overlap with the market areas for these other stores. These stores include the 
Whole Foods on Telegraph Avenue in Berkeley, the Pak ‘n Save on San Palo Avenue in Emeryville, 
the Berkeley Bowl Main store in Berkeley, and the Lucky and Safeway on Mountain Boulevard in 
Oakland’s Montclair Village. It is possible that all of these stores might incur some degree of sales 
impacts following the redevelopment of the Rockridge Safeway store, as shoppers explore the 
broader options available at the expanded store while still continuing to shop at these other stores.  
 
In addition, the nearby smaller niche food markets Village Market on Broadway Terrace, Monte 
Vista Food Center on Piedmont Avenue, and Lakeshore Produce & Health Foods on Lakeshore 
Avenue are anticipated to at least initially experience some sales impacts. It will be incumbent upon 
these small stores to continue to provide quality service and products to retain their loyal 
customers. This group of stores also includes Yasai Produce Market and Ver Brugge Meat-Fish 
Poultry, both on College Avenue, if the planned College & Claremont Safeway expansion is not 
approved. Even with the greater volume of goods that will be available at the expanded Safeway, 
all of these smaller niche stores are anticipated to continue to provide customer service and 
product selection not typically thought of by customers of these stores as being available at 
Safeway.  
 
Many of the market area grocery stores are outperforming national averages. Because of their 
strong performance, the relatively low volume of sales impacts, and number and geographical 
dispersion of the potentially impacted stores, all of the conventional, upscale, and niche food 
stores are anticipated to be able to withstand the competition from the expanded Safeway store. 
Most of these stores are strong performers with a strong customer base, especially the larger 
stores. As experienced retailers, they are anticipated to be able to counterbalance product-based 
sales losses with new merchandising strategies, and thereby retain loyal customers.  
 
In conclusion, existing grocery and food stores are not anticipated to experience sales impacts 
attributable to the Project so severe as to induce store closure. Impacts are anticipated to be spread 
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widely, dispersed among a range of existing food stores. Moreover, the stores anticipated to 
experience the greatest impacts are the stores achieving among the highest sales performance, 
with these high sales buffering the potential impacts of any prospective sales losses.  
 
Home Furnishings & Appliances. The $3.3 million in home furnishings & appliances sales 
impacts comprises a substantial percentage of the market area sales base in home furnishings & 
appliances. In absolute terms, however, this is a low sales impact figure, and the space equivalent 
of this amount of sales is about 10,000 square feet. Therefore, it is very unlikely that any one 
retailer in the home furnishings & appliances retail category in the market area will incur all these 
sales impacts, such that any existing stores will close. Accordingly, these impacts are anticipated to 
be minor and unsubstantial relative to the existing market area retail base.  
 
Offsetting Effects of Future Growth  
  
The Safeway expansion is estimated to be completed in 2014, with completion of the center 
anticipated to follow in 2015. There may be potential for new market area growth to generate yet 
additional demand for food sales in and near the market area. With 2015 estimated as the first 
full year of operations for the relocated and expanded Safeway store, demographic projections 
suggest the potential for 1,845 new households in the market area between 2012 and 2015. 
Although the amount of actual growth may prove less than that which is projected, it provides a 
sense of the potential demand that could be generated pursuant to residential development in the 
market area.  
 
These 1,845 new households are estimated to generate $54.8 million in retail demand. The 
largest component of this demand is $9.1 million for food stores, the great majority of which 
would likely be captured in the market area given the propensity for consumers to purchase 
groceries relatively close to home. This level of demand, therefore, if realized, could offset up to 
84% of the maximum $10.9 million in food sales impacts. There is demand for yet additional retail 
categories, which would also help offset the estimated Project impacts in the home furnishings & 
appliances category and generally boost the market area’s retail sales base.  
 
While the demographic growth projections may be overstated, with the estimated level of demand 
correspondingly aggressive, this analysis nonetheless indicates the potential for some increment of 
new household growth in the market area to be generated prior to the completion of the Rockridge 
Safeway Project. This new demand will offset some of the Project’s anticipated negative sales 
impacts on existing market area grocery and food stores.  
 
Cumulative Project Impacts 
 
The study identified 16 potential cumulative retail development projects in the market area and 
surrounding areas. Of these 16 projects, 12 were determined to have the potential to contribute 
along with the Project to market area sales impacts. Given assumptions about project size, sales, 
and degree of market area overlap with the Project, these 12 projects are estimated to generate 
$56.4 million of sales assumed to be competitive with the Project and generated by residents within 
the Project’s market area. Based on sales distributions and the potential for further absorption of 
existing leakage, these cumulative projects, in association with the Rockridge Safeway Project, have 
the potential to increase the market area sales impact from $14.2 million for just the Project to 
$59.7 million.  
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There are three retail categories that are estimated to experience incremental sales impacts on top 
of the sales impacts from the Project alone that are more than negligible, especially relative to the 
existing sales base. These include an incremental $19.4 million in food & beverage store impacts, 
an incremental $6.1 million in clothing & clothing accessories, and an incremental $20.0 in other 
retail impacts. As with the Project impacts, extensive market area retail leakage will still remain 
following development of the cumulative projects. This remaining leakage provides an opportunity 
for other retailers to enter the marketplace focused on satisfying unmet retail demand.  
 
Clothing & Clothing Accessories Impacts. The incremental impact in this category is moderate, 
totaling $6.1 million in clothing & clothing accessories. The square footage equivalent of these 
impacts is fairly limited, comprising 14,000 square feet of space. This increment of space is small, 
so the more likely scenario is that existing retailers will lose some increment of sales, but not so 
much as to induce store closure. Therefore, ALH Economics does not believe the clothing/clothing 
accessories impacts will result in any store closures and will therefore have no potential to 
contribute to or cause urban decay.  
 
Other Retail Sales Impacts. Despite the incremental increase, the impacts in the other retail 
category are not anticipated to be sufficient to cause existing stores to close. The space equivalent 
of the estimated $20.0 million in impacts is equivalent to support for about 56,000 square feet of 
retail space. The nature of the other retail impacts will be dependent upon the type of retailers that 
locate in all of the cumulative projects. Almost every cumulative project is estimated to have some 
component of sales in this broad category, which can include sporting goods, office supplies, pet 
supplies, jewelry, toy stores, pharmacy, and gifts and hobbies, among other retailers. In all 
likelihood, each project will have a different mix of retailers comprising this category, such that one 
narrow type of retail will not experience all the estimated cumulative other retail impacts. This will 
serve to spread and thereby minimize the impacts. Because the increment of space is sizeable, the 
likely scenario is that existing retailers will lose some increment of sales, but not so much as to 
induce store closure. Therefore, ALH Economics does not believe the other retail impacts will result 
in any store closures and will therefore have no potential to contribute to or cause urban decay. 
 
Food Sales Impacts. The incremental $30.3 million in food sales impact attributable to the 
cumulative projects are likely to be experienced within the market area as well as outside the 
market area, due to the wide variety of food store shopping opportunities available throughout the 
region and the nature of the projects generating the incremental cumulative food sales impacts, 
such as discount food retailer Foods Co. In addition, this level of sales impact may be overstated 
because the analysis assumed that almost every planned cumulative project would have some 
component of food sales, consistent with their anticipated neighborhood retail characterization. 
This may be an overestimate, depending upon the actual profiles of the future cumulative project 
tenants. Future demand pursuant to household growth will also comprise a factor serving to 
minimize the cumulative food sales impacts.  
 
The majority of the impacts that remain following these offsetting factors will likely continue to be 
experienced by the same major stores anticipated to incur impacts from the Rockridge Safeway 
Project, namely the Trader Joe’s on College Avenue, the Safeway at College and Claremont (if the 
planned expansion is not approved), Piedmont Grocery on Piedmont Avenue, the Safeway on 
Grand Avenue, Whole Foods on Bay Place, and the Trader Joe’s on Lakeshore Avenue. This is 
because the majority of the cumulative sales continue to be generated by Safeway, such that stores 
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directly competitive with Safeway will likely be the stores most impacted. Because of the strong 
performance of these market area food retailers, the cumulative project food sales impacts are not 
anticipated to result in any store closures, and therefore are not anticipated to contribute to or 
cause urban decay.  
 
As with the Project impacts, some smaller grocery and food stores within the market area and 
beyond might experience some short-term changes in demand as shoppers explore the expanded 
shopping opportunities presented by the cumulative projects. However, these shoppers are 
ultimately anticipated to restore some, if not all of their diverted shopping to these small grocery or 
food stores after an initial time period, especially if the cumulative projects do not comprise a 
substantially new food store offering, which is not anticipated. If, however, any existing stores do 
close as a result of food sales impacts, the extent to which such store closures become problematic 
for the retail market will also depend upon the market strength, regulatory controls, and actions 
pursued by property owners.  
 
URBAN DECAY DETERMINATION 
 
Definition of Urban Decay 
 
For the purpose of this analysis, urban decay is defined as, among other characteristics, visible 
symptoms of physical deterioration that invite vandalism, loitering, and graffiti that is caused by a 
downward spiral of business closures and long term vacancies. This physical deterioration to 
properties or structures is so prevalent, substantial, and lasting for a significant period of time that 
it impairs the proper utilization of the properties and structures, and the health, safety, and welfare 
of the surrounding community. The manifestations of urban decay include such visible conditions 
as plywood-boarded doors and windows, parked trucks and long term unauthorized use of the 
properties and parking lots, extensive gang and other graffiti and offensive words painted on 
buildings, dumping of refuse on site, overturned dumpsters, broken parking barriers, broken glass 
littering the site, dead trees and shrubbery together with weeds, lack of building maintenance, 
homeless encampments, and unsightly and dilapidated fencing. 
 
Retail Market Characteristics  
  
Oakland has generally maintained a relatively healthy retail market sector. As of first quarter 
2012, Oakland had an overall retail vacancy rate of 3.9%. This rate falls in the middle of noted 
rates during the 2006 to 2012 time period, with vacancy as high as 4.9% and as low as 2.7%. 
Throughout the course of the most recent recession and its aftermath retail vacancy has been low 
in Oakland, never exceeding 4.9% since the first quarter of 2011. This indicates a strong retail 
market in the City of Oakland, which has a base of approximately 22.3 million square feet of retail 
space. In general, retail markets are deemed most healthy when there is some increment of 
vacancy, at least 5.0%, which allows for market fluidity and growth of existing retailers. Thus, the 
current Oakland retail vacancy rate of 3.9% is a low vacancy rate, indicative of a very strong and 
tight retail market. 
 
Despite the low vacancy rate, there are a number of retail vacancies in Oakland. However, 
relatively few of these vacancies are located in the market area, especially in the market area’s 
major retail nodes. Moreover, many of these vacancies are among older properties located in 
areas that are not among Oakland’s key shopping districts. Regardless of location, retail vacancies 
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in the entire City of Oakland indicate 115 retail leases were executed over the one-year time frame 
from April 2011 through the end of March 2012, totaling approximately 214,160 square feet of 
leased space, with an average size of about 1,900 square feet. This volume of lease transactions, 
during a period of time still effected by the most recent national recession, is an indicator of strong 
interest in Oakland’s commercial retail market. This absorption, and the strong market conditions 
prevalent in the market area’s most established retail nodes, suggest that any vacancies that might 
occur as a result of Safeway Project impacts would likely be backfilled within a reasonable time 
and not be characterized by prolonged vacancy.  
 
Urban Decay Conclusion  
 
ALH Economics focused on determining whether or not physical deterioration would likely result 
from the opening of the Project and other cumulative retail developments in reaching a conclusion 
about urban decay. The conclusion is based on consideration of current market conditions, 
findings regarding diverted sales, and regulatory controls. Highlights of these findings are as 
follows: 
 
 Current Market Conditions: The field research and market research indicated 

that retail market conditions are strong in the market area. The City of Oakland 
has a low retail vacancy rate, with few vacancies in the market area’s major 
commercial shopping nodes. This indicates that while there are a few such 
properties, long-term retail vacancy is not a prevalent issue in the market area. 
There are limited retail properties in Piedmont and thus no appreciable retail 
vacancy in Piedmont. Existing retail vacancies generally appear well-maintained 
and retail vacancies in the market area are typically absorbed quickly, especially in 
the market area’s major retail shopping districts. There are only limited instances of 
poorly maintained retail vacancies within the market area.  

  
 Diverted Sales and Additional Retail Leakage: ALH Economics anticipates 

that despite the Project’s and cumulative projects’ sales impacts, especially in the 
food & beverage category, existing retailers will not close as a result of the new 
project openings. The most competitive existing stores are high retail sales 
performers and are anticipated to be able to withstand the enhanced competition. 
However, if any stores do close, the market area is anticipated to be characterized 
by continued retail leakage in almost all major retail categories. This remaining 
leakage provides an opportunity for other retailers to enter the marketplace 
focused on satisfying unmet retail demand. Given the size of Oakland’s retail 
market, over 200,000 incremental square feet would need to become vacant to 
increase Oakland’s retail vacancy rate by 1.0%. Even with this level of increment, 
the Oakland retail market would still be operating at a healthy overall vacancy 
rate.   
 

 Regulatory Controls: City ordinances, such as the City of Oakland Municipal 
Code of Ordinances Chapter 8.10 on Graffiti, Chapter 8.18.060 on Noxious 
Weeds, Chapter 8.24 on Property Blight, Chapter 8.38.170 on Dumping Garbage, 
Chapter 8.54 on Vacant Building Registration, Chapter 12.04 on Sidewalk, 
Driveway, and Curb Construction and Maintenance, require property owners to 
maintain their properties so as not to create a nuisance by creating a condition that 
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reduces property values and promotes blight and neighborhood deterioration. 
Enforcement of these ordinances can help prevent physical deterioration due to any 
long-term closures of retail spaces. Code enforcement is managed by the City of 
Oakland’s Building Services Division. They look into the accumulation of trash, 
debris, graffiti, and other blight on properties. The Building Services Division is 
responsible for enforcement and is allowed to take actions needed to enforce the 
ordinances. Also, according to Municipal Code Chapter 15.08.110, the owner in 
violation, “is liable for any costs, expenses, accruing interest, and disbursements 
paid for or incurred by the City of Oakland and any of its contractors in correction, 
abatement, and prosecution of the violation.”2 Citizens can report code violations 
through a telephone hotline or online form. Once a complaint is issued and 
determined valid, the owner has 16 days to pay the violation ticket or work with the 
City to fix the violation.  

 
 Similar codes also exist in the City of Piedmont, such as the City of Piedmont 

Municipal Code of Ordinances Chapter 6 on the Abatement of Nuisances 
including “Rubbish, refuse, unsightly accumulations of dirt, sand, and gravel, and 
the like on parkways, sidewalks, streets or private property in the City”, “Tangible 
personal property not intended for outdoor use (including but not limited to broken 
or discarded furniture, household equipment and furnishings, garbage cans, or 
shopping carts) which is stored on property so as to be visible from a public street 
or the vicinity of the property”, “Buildings with windows and doors intended to be 
glazed which contain broken glass or no glass at all. Plywood or other material 
used to cover such window and door space for more than two weeks, if permitted 
under this code, shall be painted in a color or colors compatible with the 
remainder of the building,” etc.3 Chapter 6 also covers the enforcement of these 
ordinances, all of which can help prevent physical deterioration due to any long-
term closures of retail spaces. If properties require nuisance abatement there are 
controls in place to provide this abatement.  

 
During the fieldwork conducted in October, 2011, with periodic subsequent  field 
visits throughout 2012, there were only a few visible signs of litter, graffiti, weeds, 
or rubbish associated with existing commercial nodes in the Project’s market area, 
most notably at the periphery of some of the nodes, such as along the southern 
portion of Temescal/Koreatown. Thus, ALH Economics concludes that existing 
measures to maintain private commercial property in good condition in the market 
area are generally effective and will serve to help preclude the potential for urban 
decay and deterioration in the event any existing retailers in the market area close 
following the operations of the Project and other cumulative retail projects.  
 

Based upon these findings, ALH Economics concludes that the Rockridge Safeway expansion 
Project and the identified cumulative projects will not cause or contribute to urban decay.  

                                                
2 City of Oakland Municipal Code 15.08.110, “Abatement of Violations,” 
http://library.municode.com/index.aspx?clientid=16308&stateid=5&statename=california (accessed 
November 18, 2011). 
3 City of Piedmont Municipal Code, “Chapter 6 Abatement of Nuisances,” pages 6-2, 6-3, and 6-4 
http://www.ci.piedmont.ca.us/html/city_code/pdf/chapter6.pdf (accessed July 5, 2012). 

http://www.ci.piedmont.ca.us/html/city_code/pdf/chapter6.pdf
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II. INTRODUCTION 

STUDY BACKGROUND 
 
Safeway, Inc. is seeking to expand the existing Safeway neighborhood grocery store and shopping 
center at the intersection of Pleasant Valley Avenue/51st Street and Broadway in Oakland, 
California. In the process, Safeway plans to relocate the store on the site, reposition the store into a 
Lifestyle store, and increase the amount of ground floor retail and restaurant space as part of the 
total development program (the “Project”). This project is part of Safeway’s plan nationwide to 
redevelop existing stores into Lifestyle stores, with 85% of the process complete throughout the 
chain. A hallmark of Lifestyle stores is the sale of expanded perishable options, the availability of 
greater health-oriented options, and an earth-toned décor package that includes custom flooring 
and unique display features.  
 
The current Safeway store is 47,975 square feet. According to Safeway’s public reports, the 
average Safeway store size is 46,700 square feet. Thus, the existing Rockridge store is a bit larger 
relative to the average Safeway store. With the planned expansion the store will increase to 65,013 
square feet. The existing shopping center includes an 87,200-square-foot CVS store and 50,269 
square feet of retail and non-retail. The Project includes the demolition of the CVS Store and the 
addition of new commercial space comprising retail, office, and common space; equating net new 
commercial and common space of 120,034 square feet. 
 
An Environmental Impact Report (EIR) for the Project is being prepared and coordinated by 
Lamphier-Gregory, an environmental consulting firm, for the City of Oakland. To support this 
effort and comply with the California Environmental Quality Act (“CEQA”), ALH Urban & Regional 
Economics (“ALH Economics”) was asked to prepare findings regarding the potential for the Project 
to cause or contribute to urban decay. The decision by the Fifth District Court of Appeal in 
Bakersfield Citizens for Local Control v. The City of Bakersfield indicated that CEQA requires a lead 
agency to consider and analyze the potential for the introduction of planned retailers to result in 
adverse physical impacts on the environment by causing a chain reaction of store closures and 
long-term vacancies, otherwise referred to as a condition of “urban decay.” This analysis is not 
required for all projects subject to CEQA, but only projects where there is the perceived potential 
for urban decay to result. 

This study addresses the concerns voiced in the Bakersfield decision by considering the potential 
impact of the Project in conjunction with the introduction of other retail developments in the 
Project’s identified market area. The key indicator from a CEQA perspective is impacts on the 
existing physical environment, which in the context of an urban decay analysis includes existing 
stores and commercial real estate conditions, as measured by the current baseline. The Notice of 
Preparation (NOP) for the EIR was released in 2009. To best reflect more current market conditions 
and take into account more recent information, the year 2011 comprises the baseline reflected by 
existing conditions discussed in this report.  
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STUDY TASKS 
 
ALH Economics engaged in numerous tasks to complete this assignment. These tasks included the 
following: 
 

• Identified the Project’s market area, i.e., the area from which the majority of Project 
consumers are anticipated to originate; 

• Conducted fieldwork to review the Project site and evaluate existing market conditions; 
• Estimated the planned Project’s sales; 
• Estimated market area retail sales; 
• Conducted retail sales leakage analyses for the Project’s market area; 
• Estimated demand generated by households added to the market area by the time the 

Project is developed; 
• Estimated the Project’s impacts on existing relevant retailers; 
• Identified planned retail projects in the market area and other relevant areas; 
• Assessed the cumulative impacts of planned retail projects in the market area and other 

relevant areas; and 
• Assessed the extent to which operations of the Project and the cumulative projects may or 

may not contribute to urban decay. 
 
The findings pertaining to these tasks are reviewed and summarized in this report, with analytical 
findings presented in the exhibits in Appendices A and B.  
 
STUDY RESOURCES AND REPORT ORGANIZATION 
 
Study Resources  
 
Many resources were relied upon for this study. This included information provided by Lamphier-
Gregory, the Planning and Economic Development Departments in the cities of Oakland, 
Piedmont, Emeryville, and Berkeley, and individuals engaged in commercial real estate familiar 
with the area’s retail market. Information about planned retail projects was obtained from project 
developers or select media outlets, such as the San Francisco Business Journal. Detailed Oakland 
retail market data were generated from Costar, a commercial real estate information company, 
and provided by CB Richard Ellis.  
 
Additional study resources included customer origin data provided by Safeway, the 2010 U.S. 
Census, the Association of Bay Area Governments, the California State Board of Equalization, 
Claritas, a national provider of economic and demographic data, and Neilson Trade Dimensions. 
Some retail sales data were provided by Retail MAXIM’s Alternative Retail Risk analysis for 
Alternative Capital, July 2011. Inflationary adjustments were prepared based upon the U.S. Bureau 
of Labor Statistics’ Consumer Price Index for all urban consumers in the Western U.S. Region. The 
report “Existing Retail Sector Performance” prepared for the Oakland Community Economic 
Development Agency in March 2008 by Conley Consulting Group was relied upon for information 
about Oakland’s retail shopping nodes. All sources are cited as relevant in the study exhibits.  
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Report Organization  
 
This report includes 9 chapters, as follows: 
 

I. Executive Summary 
II. Introduction 
III. Projected Project Sales 
IV. Market Area Definition 
V. Retail Sales Base Characterization 
VI. Project Sales Impacts 
VII. Food Store Impacts 
VIII. Cumulative Project Impacts 
IX. Urban Decay Determination  

 
This report is subject to the appended Assumptions and General Limiting Conditions. 
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III. PROJECTED PROJECT SALES 
 
A description of the planned Rockridge Safeway expansion Project and ALH Economics’ estimates of 
the total retail sales generated by the Project are presented below, including sales generated by retail 
category. This estimate is necessary to facilitate analysis of the Project’s urban decay impacts. 
 
PROJECT DESCRIPTION 
 
The Rockridge Safeway expansion Project is located at the intersection of Pleasant Valley Avenue/51st 
Street and Broadway in Oakland, California. The Project site includes an existing Safeway store and 
neighborhood shopping center that will be expanded.  
 
The existing Safeway store totals 47,975 square feet. Upon relocation and expansion, the store will 
include 65,013 square feet, reflecting a net increase of 17,038 square feet. In addition to the Safeway 
store redevelopment, the Project will include the demolition of an existing 87,220-square-foot CVS 
store and the development of an additional net new 257,523 square feet of commercial and common 
space. This 257,523 net new square feet of commercial and common space will comprise restaurant 
space, additional retail space, and non-retail and common space. In all, there will be approximately 
108,000 total square feet of net new commercial space, plus additional net new common space.  
 
The additional tenants, who have not yet been identified, will occupy two-story office above retail 
space, and new street-facing retail buildings with parking behind and additional roof-top parking as 
part of the Project. This main entrance will front on Pleasant Valley Avenue, along the edge of the 
Project site with an additional entrance along Broadway. All existing property structures will be 
demolished prior to the development of the new store and the phased development of additional 
commercial spaces. Given planned phasing of the demolition and construction the Safeway store is 
anticipated to be open and available to customers throughout the construction period.  
 
The Project’s existing and proposed distribution of retail square footage is presented in Exhibit 1. This 
exhibit indicates current developed square footage of 185,464 square feet, including the 47,975-
square-foot Safeway store and 137,489 square feet of commercial space. With the planned Safeway 
store expansion to 65,013 square feet and the 120,034 square feet for restaurant and other retail 
space the Project’s net change in building area is 137,072 square feet.  
 
The existing Safeway store totals 47,975 square feet. Upon relocation and expansion, the store will 
include 65,013 square feet, reflecting a net increase of 17,038 square feet. In addition to the Safeway 
store redevelopment, the Project will include the demolition of an existing 87,220-square-foot CVS 
store and the development of an additional net new 257,523 square feet of commercial and common 
space. This 257,523 net new square feet of commercial and common space will comprise restaurant 
space, additional retail space, and non-retail and common space. In all, there will be approximately 
108,000 total square feet of net new commercial space, plus additional net new common space.  
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PROJECTED SAFEWAY AND OTHER PROJECT SALES  
 
Approach 
 
The timeframe of the Safeway expansion is undetermined, depending upon the pace and timing of 
the environmental and approvals process for the Project. For analytical purposes, this study assumes 
the Project will be fully operational by 2015, with 2015 comprising the first full year of complete 
Project operations. To facilitate the study, however, the analysis is conducted assuming sales in year 
2011 dollars. Most importantly, selection of 2011 dollars also supports analysis of the Project in 
comparison to another proposed Safeway expansion project at the College & Claremont store, with 
the environmental review for this project already underway, including a comparable urban decay 
analysis. Stabilized sales are not expected to occur the first year of store operations, but rather the 
second or third year, which is typical of new retail operations. However, for simplicity, this analysis 
conservatively assumes stabilized sales are achieved during the first full year of operations.  
 
Store sales projections were prepared differently by type of retail tenant. Two methods were employed, 
one for the Safeway store and one for all other retail tenants.  
 
Safeway Store Sales. A sales projection for the expanded Safeway store was developed by ALH 
Economics based upon examination of a compilation of grocery store sales performance data 
prepared by Nielson Trade Dimensions, a vendor that provides individual store weekly sales estimates 
as well as each store’s estimated sales selling area. ALH Economics reviewed the Trade Dimensions 
data specifically relative to Safeway store performance in the general Oakland area. This examination 
indicated that Safeway stores in the area typically outperform Safeway and average grocery industry 
performance.4 Review of Safeway annual reports indicates that in 2010, the average Safeway store 
achieved sales totaling $465 per square foot.5 In 2011, industry average performance is estimated to 
be about $500.6 Based upon the Trade Dimensions data findings, and an understanding that Lifestyle 
stores typically enjoy high sales performance, however, ALH Economics assumes the Safeway 
expansion space will achieve sales in excess of these average figures. This higher figure is estimated 
at $800 per square foot. The Safeway store is assumed to achieve incremental sales totaling $13.6 
million a year (see Exhibit 2).  
 
For the purpose of this study, ALH Economics obtained information about select grocery store 
performance in and around the Project’s market area. These data were obtained from Nielsen Trade 
Dimensions, which provides individual store weekly sales estimates as well as each store’s estimated 
sales selling area. From these data, generalized analysis can be conducted to assess the relative sales 
performance of the stores. Nielsen’s Terms of Use for the Trade Dimensions data prevent publishing 
individual store performance information. However, information about store performance in general 
and in relation to other stores can be divulged.  
 
All Other Retail Store Sales. In order to estimate the annual sales performance of the 120,034 
square feet of additional restaurant and retail space, ALH Economics developed assumptions 

                                                
4 Nielsen’s Terms of Use for the Trade Dimensions data prevent publishing individual store performance 
information. Therefore, the report refers to generalities about relative food store performance. 
5 Calculation derived from information included in Safeway’s 2010 Annual report and 2010 10-K 
prepared for the SEC. Safeway sales in 2010 excluding fuel and other totaled $36,676.2 million. Total 
retail square footage at year end 2010 was 79.2 million square feet. This equates to a sales equivalent of 
$463 per square foot.  
6 See Exhibit B-1, which presents industry average figures.  
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regarding the type of tenant likely to occupy the space and then corresponding sales per square foot 
figures. Retail tenants for the balance of the retail space have not yet been determined. For the 
composition of this space, ALH Economics developed working assumptions based upon professional 
judgment and experience in the retail industry. The assumptions include the following distributions by 
type of retail space: 15% each in home furnishings & appliances and general merchandise, 20% 
clothing & clothing accessories, and 50% other retail. The other retail category includes gifts, books, 
jewelry, and florists, among others. This generalized mix is deemed feasible given the nature of other 
retailers located along the Pleasant Valley Avenue/51st Street and Broadway corridors and throughout 
nearby major retail commercial nodes.  
 
The sales per square foot figures are based on information available from Retail MAXIM’s “Alternative 
Retail Risk Analysis for Alternative Capital,” July, 2011. The Retail MAXIM publication provides 
average sales per square foot figures for many national retailers and aggregates the data by specific 
retail categories. ALH Economics has been tracking Retail Maxim’s store performance estimates since 
2003, with a data trend inclusive of sales performance figures from 2003, 2005, 2007, 2009, and 
2010. Averaging these figures and inflation adjusting is believed to provide a reasonable estimate of 
potential store sales performance for relevant categories (see Exhibit B-1). While specific Project 
restaurant operations and retailers have not been identified, the retail spaces were matched to 
categories included in the Retail Maxim retail survey. The resulting sales figures include the following:  
 

• $449 per square foot for the restaurant space, reflective of the Retail Maxim restaurant 
category;  

• $158 per square foot for the CVS store space. CVS nationally performs at approximately 
$800 per square foot according to Retail Maxim; however, when this store was fully utilized, it 
served more the function of a general merchandise store like Target than a pharmacy like 
most CVS or Walgreen stores. Moreover, the store has been contracting its sales area pending 
its potential demolition. Therefore, the analysis conservatively assumes sales performance of 
$158 per square foot comparable to an average of $315 per square foot spread across one-
half the store area. The $315 per square foot rate is generally comparable to average Target 
store performance cited in Exhibit B-1; 

• $327 per square foot for the portion of the retail space allocated to home furnishings & 
appliances, reflective of the Retail Maxim estimate for the domestics category;  

• $434 per square foot for the portion of the retail space allocated to apparel, reflective of the 
Retail Maxim estimate for a range of apparel retailers; 

• $283 per square foot for the portion of the retail space allocated to general merchandise, 
reflective of the Retail Maxim estimate for department stores; 

• $357 per square foot for the portion of the retail space allocated to other retail, reflective of 
the Retail Maxim estimate for a range of categories that correspond with other retail; and 

• There are no competitive retail sales associated with the non-retail services uses. 
 
All of the sales per square foot assumptions are presented in Exhibit 2, with additional back up data in 
Exhibit B-1.  
 
Projected Project Sales 
 
Total Projected Store Sales. The estimate of Safeway expansion, restaurant, and other retail store 
sales is documented in Exhibit 2. The total Project sales in 2011 dollars are estimated at $66.1 
million. This equates to $482 in average sales per square foot including the square footage for the 
non-retail services uses.  
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Projected Market Area Project Sales. Materials published by major industry organizations support 
that a retail store’s trade area generally supplies 70% to 90% of the store’s sales, while the remaining 
10% to 30% of sales are attributed to consumers residing outside of the store’s market area. In its 
Shopping Center Development Handbook, Third Edition, the Urban Land Institute (ULI) states the 
following: 
 

“A site generally has a primary and a secondary trade area, and it might have a tertiary area. 
The primary trade area should generally supply 70 to 80 percent of the sales generated by the 
site. These boundaries are set by geographical and psychological obstacles.”7 

 
ULI is a nonprofit research and education organization representing the entire spectrum of land use 
and real estate development disciplines. Among real estate, retail, and economic development 
professionals, this organization is considered a preeminent educational forum.  
 
Information published by the International Council of Shopping Centers (ICSC), a trade association 
for the shopping center industry, also provides instructional information about market area definitions. 
In the recent publication Developing Successful Retail in Secondary & Rural Markets, the ICSC says: 
 

“A trade area is the geographic market that you will be offering to potential retailers as a 
consumer market. … Defining a retail trade area is an art and a science. In general, a trade 
area should reflect the geography from which 75-90 percent of retail sales are generated. 
Different stores can have different trade areas based on their individual drawing power and 
the competitive market context.”8 

 
For the purpose of this study Safeway made available customer sales data for the Rockridge store. 
These data included point in time sales generated by shoppers on a zip code basis. From these data, 
it was possible to determine the zip code areas that generate the greatest level of support for the 
existing Safeway store at Pleasant Valley Avenue/51st Street and Broadway. Analysis of these data 
indicated that the zip codes generating the greatest store sales collectively contribute to approximately 
80% of store sales. Based on this information it is assumed that 20% of the Project’s sales will be 
attributed to consumers residing outside of the Project’s market area, including consumers who work 
near the site but live elsewhere and destination shoppers originating from a widely dispersed area. It 
is not possible to identify the stores that these shoppers would otherwise frequent and accordingly 
assess their urban decay impacts.  
 
Pursuant to the 80% market area sales assumption, the estimated Project sales originating from 
market area residents is $52.9 million (see Exhibit 2), with $10.9 million for the Safeway store and 
$42.0 million for the other commercial spaces. This is the sales figure that is central to the urban 
decay analysis, as it comprises Project demand generated by market area residents. These are the 
sales that have the potential to be diverted away from other retailers in the market area, and possibly 
beyond, and thus are the sales of interest in determining the risk of potential store closures that could 
ultimately lead to deterioration and decay.  

                                                
7 Shopping Center Development Handbook, Third Edition, Urban Land Institute, 1999, page 44. 
8 Developing Successful Retail in Secondary & Rural Markets, International Council of Shopping Centers in 
cooperation with National Association of Counties, 2007, page 7. 
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Projected Sales by Category 
 
Retail Sales Categories. It is necessary to allocate the Project’s sales into appropriate retail 
categories to determine the potential impact on those specific categories. Subsequent analysis in this 
report compares Project sales to estimated market area sales in store categories used by 
governmental data sources, facilitating a comparison between retail supply and demand. Accordingly, 
the retail categories used to analyze the Project’s sales match the categories used to estimate relevant 
market area sales. 
 
The new sales generated by the Project will be spread across only a few merchandising categories due 
to the Project’s nature and relatively small size. However, other merchandising categories also have 
relevancy to the study to facilitate characterization of the retail base. This study uses the retail 
categories as defined by the State of California Board of Equalization (“BOE”), which reports taxable 
sales by retail category for cities and counties. To maximize the use of these data it is important to use 
the BOE’s defined retail sales categories for analytical purposes. Accordingly, ALH Economics’ 
analysis is benchmarked to these categories and the sales reported by the BOE. These categories, as 
typically reported for cities, include the following: 
 

Motor Vehicle & Parts Dealers  
 Home Furnishings & Appliances  
 Building Materials & Garden Equipment  
 Food & Beverage Stores  
 Gasoline Stations  
 Clothing & Clothing Accessories  
 General Merchandise Stores  
 Food Services & Drinking Places (Restaurants) 
 “Other Retail” Group9 

 
Safeway Sales Distribution by Category. The Safeway’s sales will be reported by the BOE in the 
food & beverage stores category. The impact of these sales is most appropriately analyzed relative to 
all the retail categories that include stores competitive with or complementary to the Safeway.   
 
Additional Retail Space Sales by Category. The additional 120,034 square feet of space includes 
the area designated for restaurant space and additional retail and non-retail space with undetermined 
tenants. As cited earlier, the analysis assumes this additional space will be allocated to 14,921 square 
feet of restaurant space, a decrease of (87,220) square feet of other retail for the CVS store, and the 
remaining 105,113 square feet will be distinguished as 15% each in home furnishings & appliances 
and general merchandise, 20% clothing & clothing accessories, and 50% other retail. Based on these 
assumptions, the market area resident sales generated for this portion of the Project will comprise 
$5.4 million in restaurant sales, a decrease of ($11.0) million in other retail sales, $6.5 million in 
home furnishings & appliances, $11.6 million in clothing & clothing accessories sales, $5.7 million in 
general merchandise sales, and $23.8 million in other retail sales. 
 
Distributed Sales. Table 1 below allocates sales from the Safeway and the other Project retail and 
sums the total sales of the Project by BOE retail category. This is for the 80% share of sales generated 
by market area residents, totaling $52.9 million. 

                                                
9 Other retail stores include a wide range of retailers, such as gift shops, pet supplies, office supplies, 
sporting goods, book stores, florists, and gifts. 
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Table 1 
Estimated Expanded Rockridge Safeway Project Sales by Retail Category (1) 

2011 Dollars 
          

  
Estimated Retail 

  Retail Category   Sales Volume   Percent 

Motor Vehicles & Parts 
 

$0 
 

0.0% 
Home Furnishings & Appliances 

 
$6,549,015 

 
12.4% 

Building Materials & Garden Equip. 
 

$0 
 

0.0% 
Food & Beverage Stores 

 
$10,904,320 

 
20.6% 

Clothing & Clothing Accessories 
 

$11,589,188 
 

21.9% 
General Merchandise 

 
$5,658,156 

 
10.7% 

Food Services & Drinking Places 
 

$5,356,823 
 

10.1% 
Other Retail Group 

 
$12,846,768 

 
24.3% 

   Total   $52,904,271   100.0% 

(1) Based on California Board of Equalization retail categories. 
  Sources: Exhibit 2; and ALH Urban & Regional Economics.  
   

As noted above, the Project is estimated to capture $52.9 million in sales generated by market area 
residents. The sales distribution will include 20.6% in the food & beverage stores category, 24.3% in 
the other retail group, 21.9% in clothing & clothing accessories group (apparel), 12.4% in the home 
furnishings & appliances category, 10.7% in general merchandise, and 10.1% in the food services & 
drinking places (restaurant) group. 
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IV. MARKET AREA DEFINITION 
 
This report chapter discusses the approach to examining the Project’s market area, which is the area 
from which the majority of shoppers are anticipated to originate. This chapter defines the Project’s 
anticipated market area based on this approach and provides information regarding locations of 
major retail corridors and nodes within the market area, including the location of other grocery stores. 
 
APPROACH 
 
ALH Economics defined a market area for the Project for the purpose of analyzing the prospective 
urban decay impacts. The market area definition is based on the principle that most consumers will 
travel to the shopping destination most convenient to their homes given the type of goods available. A 
market area is the geographic area from which the majority of a retail shopping center’s demand is 
anticipated to originate. Several tasks were completed to identify the market area, foremost of which 
included mapping the location of the Project relative to other Safeway stores, especially existing or 
planned Lifestyle stores, and consideration of consumer origin data provided by Safeway. 
 
MARKET AREA DESCRIPTION AND BOUNDARIES 
 
ALH Economics conducted research to develop an estimate of the market area for the Project, i.e., the 
area from which the majority of shoppers will originate. Because of the Project’s location in the 
northern area within the City of Oakland, both Oakland and City of Piedmont residents are assumed 
to comprise a strong consumer base for the Project.  
 
As a starting point for the market area definition ALH Economics reviewed detailed Safeway customer 
data provided by zip code (zip + four). This included point-in-time data for shoppers by residential 
location. ALH Economics rolled up all the zip + four areas into just the zip codes to comprise a more 
manageable database, indicating the percent of store shoppers by zip code. The zip codes that 
encompassed approximately 80% of the Safeway shoppers were then mapped to observe their 
geographical locations and distribution. Because zip codes are large and irregularly shaped, ALH 
Economics superimposed the zip codes over a census tract map to identify the census tracts that would 
best comprise the market area for the Project. An additional benefit is the greater ability to obtain and 
analyze data at the census tract level while retaining the potential for replication by interested parties.  
 
Once the zip codes and census tracts were superimposed, ALH Economics refined the edges of the 
market area based on the location of other Safeway stores, especially existing and planned Lifestyle 
stores. This refinement is based upon the assumption that consumers will shop at the Safeway store 
closest to their home, especially other Lifestyle or otherwise updated and expanded stores. Relative to 
the existing and planned Safeway Lifestyle stores to the north of the Project site, a number of 
intersections throughout portions of Oakland were identified for research purposes. The market area’s 
northern boundary was defined based on customer proximity and the location of the Safeway store at 
College & Claremont avenues in Oakland, which is also in the process of a planned expansion, with 
environmental documents under public review. There is a geographical area north of the Rockridge 
Safeway store within which residents are largely equidistant from the Rockridge and College & 
Claremont stores. The Safeway consumer data indicate that residents in this area shop at both stores. 
Therefore, the area north of the Project site up to the location of the College & Claremont store is 
considered part of the Project market area. This area generally extends along the border between the 
cities of Oakland and Berkeley.  
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The eastern, southern, and western boundaries of the market area were defined largely based on the 
consumer shopping data provided by Safeway. The eastern edge of the market area corresponds with 
the census tracts that comprise the western portions from Highway 13 of zip codes 94618 and 94611, 
which are the zip codes that generate the greatest level of shoppers for the Rockridge Safeway store. 
For the southern and western boundaries the intersections were tested using mapping software to 
determine which Safeway store was closest in proximity and involved the shortest travel time. The 
stores used for this analysis included the Safeway stores located at the intersections of Mountain 
Boulevard and Moraga Avenue, Grand and Weldon avenues, and Fruitvale Avenue and MacArthur 
Boulevard in Oakland. The testing results identified the southern and western boundaries of the 
market area, which generally comprise Park Boulevard on the south and Interstate 580 to Grand 
Avenue and then along San Pablo Avenue following the border between Oakland and Emeryville on 
the west. These boundaries can be seen in Exhibit 3. In addition, Exhibit 4 identifies the area that is 
common to the market area for both the Rockridge Safeway store and the College & Claremont 
Safeway store. As can be seen, this common area is a thin band of geography in Oakland.  
 
As referenced above, the market area geography was defined based on aggregations of census 
tracts. The advantage of using census tracts is that the market area definition is easily defined, easily 
replicable, and key demographic estimates and projections are readily available in this format. The 
market area’s census tracts are listed in Exhibit B-2. The census tracts in the portion of the market area 
in common with the College & Claremont Safeway store are listed in Exhibit B-3. For data collection 
purposes it was necessary to use both 2000 and 2010 census tract definitions. In most cases the 
census tracts are the same but there are some slight variations due to census tract splits or 
aggregations between the decennial censuses.  
 
KEY MARKET AREA SHOPPING CORRIDORS  

Identification and Classification of Shopping Nodes 
 
In 2008 the City of Oakland engaged a consulting team to prepare a Retail Enhancement Strategy.10 
As part of this strategy, over 50 constituent commercial nodes were identified throughout the City of 
Oakland. These nodes were classified into eight typologies, including the following: 
 

• small neighborhood 
• grocery 
• grocery + restaurant 
• grocery, restaurant + comparison 
• entertainment 
• box comparison 
• homebound intercept 
• non-retail 

 
In addition to this typology, each of the more than 50 nodes were assessed on a four-point scale, 
including functioning well, needing improvement, opportunity for expansion, recommended for 
repositioning.  

                                                
10 See “Existing Retail Sector Performance,” a component of the Oakland Retail Enhancement Strategy, 
prepared for Oakland Community Economic Development Agency, March 2008, Conley Consulting 
Group. 
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Of the more than 50 nodes included in the Retail Enhancement Strategy, ALH Economics estimates 
that approximately 14 are fully or partially included in the Rockridge Safeway market area. These 
areas were representative of three of the identified commercial classifications. These areas, their 
consultant classifications, and general geographical definitions, are as follows: 

Grocery, Restaurant + Comparison  
 

• 51st/Broadway, located along Broadway between 51st Street and College Avenue, and 
primarily including the Rockridge Safeway expansion site  

• Broadway Auto Row (aka Broadway-Valdez), located on Broadway between Grand Avenue 
and 42nd Street11 

• Piedmont Avenue, located between Broadway and Grand Avenue near the Piedmont border 
• Rockridge, located along College Avenue extending from Broadway to the City of Berkeley 

border at Ashby Avenue  
• Temescal/Koreatown, located on Telegraph Avenue from W. Macarthur Boulevard to just 

north of 51st Street 
• Lakeshore, located on Lakeshore Avenue and along Macarthur Boulevard up to Grand 

Avenue  

Grocery + Restaurant  
 

• Grand Avenue/Grand Lake, located along Grand Avenue between I-580 and the City of 
Piedmont 

• Northgate/Koreatown, situated along Telegraph Avenue generally between Grand Avenue 
and West Macarthur Boulevard, and several blocks along Grand Avenue to the east  

Small Neighborhood 
 

• Upper Broadway/Oakland Tech, located between approximately 40th Street on Broadway and 
51st Street 

• Grand Avenue – Adams Point, located along Grand Avenue west of I-580  
• North Oakland, located along Telegraph Avenue roughly between 62nd Street and Woolsey  
• San Pablo, extending along San Pablo Avenue between West Grand Avenue and West 

MacArthur Boulevard, just before the Oakland-Emeryville border 
• Golden Gate, located on San Pablo Avenue between Stanford Avenue and approximately 

Alcatraz  
• Glenview, located on Park Boulevard between Highway 13 and I-580  

 

                                                
11 This node was not included in the 2008 consultant study, but is an established commercial node in 
Oakland. The street definition was obtained from the City’s website, 
http://www.shopoakland.com/districts/broadway-auto.html. 
 

http://www.shopoakland.com/districts/broadway-auto.html
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Grocery, Restaurant + Comparison Shopping Areas  
 

Of the 14 areas, the 2008 consultant study determined that several were functioning well, including 
Piedmont Avenue, Rockridge, and Lakeshore, all of which have a strong mix of retail tenants, 
including some national tenants along Lakeshore. Notably, each of these areas comprises a 
pedestrian-oriented shopping district characterized by grocery, restaurant, and comparison shopping 
opportunities, surrounded by relatively affluent households. Much of the available comparison 
shopping includes apparel, housewares, and gifts. These areas are among the City of Oakland’s most 
popular shopping districts. Accordingly, all three of these areas have strong demand for retail space, 
with limited to no vacancies, and rapid absorption when vacancies do occur. All three of these 
shopping districts have major grocery store tenants, such as Safeway, Trader Joe’s, and Piedmont 
Grocery, as well as other smaller niche food store tenants. In addition, while not classified as an 
entertainment district, Piedmont Avenue also includes the Piedmont Movie Theatre.  
 
The three other grocery, restaurant + comparison shopping districts include the Temescal/Koreatown 
area, the 51st/Broadway area that includes the Rockridge Safeway Project site, and Broadway Auto 
Row. The Temescal/Koreatown node transitions into the Koreatown district, with the majority of this 
node more widely known as just Temescal. At the time of the 2008 consultant study this node was 
deemed an expansion opportunity area. Since the completion of that study, this area has indeed seen 
expansion, with numerous coffee houses, restaurants, and comparison shopping stores entering the 
area, such as Baby World (relocated from Rockridge) and Tip Top Bicycle Shop. Recent reinvestment 
in the area occurred through the rebuilding of the existing McDonald’s restaurant in this area. The 
greatest expansion opportunities in this node, however, are in the southern section, which includes 
several vacant commercial properties, including one boarded up property with visible fire damage. 
Notably, while the consultant study classified this area as a grocery area, there are no major grocery 
stores in this area.  
 
The 51st/Broadway area that includes the Rockridge Safeway site was deemed a “valuable retail 
enhancement opportunity” for the City of Oakland, as a means of enhancing and protecting the City’s 
overall retail sector.12 This is a relatively small node, dominated by the Rockridge Shopping Center 
anchored by the Safeway, which the consultant study said was “well located to serve affluent 
neighborhoods in Oakland and Piedmont.”13 There is one relatively long-term vacancy in this area, 
which is the former Poppy Fabric store located across Broadway from the Shopping Center and an 
adjoining vacant parcel. Redevelopment of the Rockridge Shopping Center could well serve as a 
catalyst for future redevelopment or retail backfilling of these properties.  
 
Finally, the Broadway Auto Row area has long been an area of transition and study in the City of 
Oakland. Historically dominated by many of the region’s car dealerships and automotive repair 
shops, the City of Oakland has periodically revisited the repositioning potential of this area, which 
includes car dealerships, a discount grocery store, religious institutions, and other vacant or 
underutilized commercial properties. The City is currently preparing a Specific Plan for the area that 
focuses on revitalizing the area into a mixed use district linking Downtown Oakland with 
neighborhood centers to the north and east. Subject to environmental review, the plan could provide a 
prescription for long-term revitalization of this area. 
                                                
12 “Existing Retail Sector Performance,” Conley Consulting Group, March 2008, Appendix B: Node Profiles, 
page 57. 
13 Ibid. 
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Grocery + Restaurant Shopping Areas  
 
The 2008 consultant study classified two market area retail nodes as grocery + restaurant nodes. 
These are Grand Avenue/Grand Lake and Northgate/Koreatown. The Grand Avenue/Grand Lake 
area is a strong commercial node, anchored by Safeway and Ace Hardware, but including many 
other comparison goods retailers and restaurants, including Walden Books, Grand Bakery, and the 
Grand Lake Theater. This area was deemed an area in need of enhancement, in large part because 
of its mixed auto and pedestrian orientation, with the auto-oriented anchors located somewhat distant 
from the more pedestrian and comparison-shopping locations closer to the theater. Regardless, this 
area exemplifies a strong retail market, with few vacancies, with only one building inclusive of three 
small storefronts comprising a notable vacancy. Other smaller vacancies occur from time to time, but 
are typically absorbed within a reasonable period of time.  
 
The Northgate/Koreatown area is a transitional area in Oakland. This area has a range of uses 
including medical (i.e., the edge of Oakland’s Pill Hill), residential, commercial, personal services, 
and business services, such as a State Farm insurance office, an adult store, hair salon and supplies, 
and a plating business. The area is home to a very popular ethnic grocery store, Koreana Plaza 
Market, and numerous other ethnic grocery stores and restaurants. There are also many other 
Korean-owned and oriented businesses throughout the area. Many of the properties in this area are 
not well maintained, and the area is characterized by more vacant commercial properties than any of 
the preceding shopping districts. These vacancies appear moderately well-maintained, but in general 
the area could benefit from reinvestment. The 2008 consultant study deemed this an area for 
expansion, with the potential for new residential development to help support retail sales in 
convenience goods and restaurant establishments.  

Small Neighborhood Shopping Areas  
 
The market area has numerous small neighborhood shopping districts that are primarily oriented 
toward serving the immediate neighborhood. Some of these shopping districts have small food 
markets, but none have any larger food stores. Depending upon the district there are a wide variety of 
retail uses, such as fast food restaurants, auto parts, pet food store, gyms, spice shop, window 
coverings, apparel, and sit-down restaurants. The retail market conditions in these shopping areas are 
mixed, ranging from strong conditions with well-maintained properties such as in Glenview to poorer 
conditions with more chronic vacancies, such as the Upper Broadway/Oakland Tech area located 
near the Rockridge Safeway Project site.  
 
Summary  
 
In summary there is a wide variety of retail offerings within the Rockridge Safeway market area. The 
major grocery stores and food stores are generally located along corridors with strong real estate 
market conditions and well-kept commercial properties. The shopping districts with the greatest 
quantity of vacancies and less well-maintained properties generally do not have any major grocery or 
food stores, and thus are unlikely to risk exacerbation of existing real estate conditions following 
completion of the Rockridge Safeway Project. Instead, by bringing more shoppers to the area the 
Project could serve as a catalyst for improvement of some of the nearby shopping districts, such as the 
Upper Broadway/Oakland Tech area and the former Poppy Fabrics property within the Project’s 
51st/Broadway area. 
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V. RETAIL SALES BASE CHARACTERIZATION 

 
This chapter analyzes the retail sales leakage and attraction profile of the Project’s market area. The 
analysis focuses on the extent to which the market area captures resident household spending as well 
as sales generated from outside the area. This analysis provides a characterization of the sales 
performance of the retail sales base, an estimate of the size of the sales base, and an estimate of 
existing demand for retail. ALH Economics conducts this analysis as a building block towards 
determining the extent to which the Project may or may not divert sales away from existing market 
area retailers.  
 
METHODOLOGY 
 
Approach 
 
ALH Economics uses a retail model that estimates retail spending potential for an area based upon 
household counts, income, and consumer spending patterns. The model then computes the extent to 
which the area is or is not capturing this spending potential based upon taxable sales data published 
by the State of California Board of Equalization (BOE) or provided by local government municipal tax 
consultants. This analysis can be most readily conducted for cities, groupings of cities, or counties, 
consistent with the geographies reported by the BOE. 
 
For any study area, retail categories in which spending by locals is not fully captured are called 
“leakage” categories, while retail categories in which more sales are captured than are generated by 
residents are called “attraction” categories. This type of study is generically called a retail demand, 
sales attraction, and spending leakage analysis. Generally, attraction categories signal particular 
strengths of a retail market while leakage categories signal particular weaknesses. ALH Economics’ 
model, as well as variations developed by other urban economic and real estate consultants, 
compares projected spending to actual sales. 
 
For the purpose of generating a Retail Demand, Sales Attraction, and Spending Leakage Analysis for 
the Project’s market area, ALH Economics obtained taxable retail sales data for mid-2009 through 
mid-2010 as reported by the BOE and adjusted the taxable sales to reflect total, more current sales. 
These were the most recent BOE data available at the time the study was conducted. Using the retail 
sales data, combined with household counts estimated by the U.S. Census for the cities and market 
area census tracts, household projections prepared by the Association of Bay Area Governments 
(ABAG), and income estimates provided by Claritas, Inc., ALH Economics conducted a Retail Demand, 
Sales Attraction, and Spending Leakage Analysis. This analysis compared total estimated household 
spending to actual retail sales in the market area. Sales estimates for the market area were prepared 
based on the available citywide BOE data for Oakland and Piedmont, which were then benchmarked 
to retail sales estimates prepared by Claritas for the portion of the market area not coincident with 
existing city boundaries.  
 
Demographic Characteristics  
 
ALH Economics’ Retail Demand, Sales Attraction, and Spending Leakage Analysis requires household 
count and average household income inputs for the area of analysis. Demographic data assumptions 
for the market area are presented in Exhibit 5. The main assumption relative to the Retail Demand, 
Sales Attraction, and Spending Leakage Analysis is estimated households for 2010. This is the 
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timeframe that best approximates the time period measured by the available BOE retail sales data. 
Based on the aggregations of census tracts identified in Exhibit B-2, the market area household count 
in 2010 totaled 53,546. The household count in the portion of the market area that overlaps with the 
estimated market area of the Rockridge Safeway store is 15,060, or approximately 28% of the 
customer base. While not reflected on Exhibit 5, the average household income for the market area in 
2010 was an estimated $90,660. 
 
To the best of ALH Economics’ knowledge, there are no current household growth projections 
available for Oakland, Piedmont, or portions thereof benchmarked to the 2010 census. As an 
approximation of future growth projections, however, ALH Economics applied the latest ABAG census 
tract household growth rates prepared in 2009 to the relevant census tracts to develop potential 
growth projections for the market area. The ABAG growth rates were applied to the 2010 census data 
to develop a prospective pattern of future growth. The results indicate the potential for the market 
area household count to increase from 54,743 in 2012, the current timeframe, to 56,588 in 2015, or 
growth of 1,845 households (See Exhibit 5, rounded). ALH Economics believes this is a high estimate, 
but at least indicates a prospective pattern of growth.  
 
MARKET AREA RETAIL SALES BASE 
 
ALH Economics estimated sales for the market area by utilizing city BOE data, with adjustments based 
on benchmarked retail sales data estimated by Claritas in order to customize the data to the market 
area. BOE publishes taxable sales figures for counties and major cities; its most recent full-year 
taxable sales figures at the time this study was conducted were for 2009, with additional quarterly 
data available through 2nd quarter 2010. As a base for estimating the market area’s retail sales base, 
ALH Economics used BOE’s figures for cities located in the market area as published in its publication 
“Taxable Sales in California” for third quarter 2009 through second quarter 2010.  
 
Because BOE presents data corresponding with only taxable sales, ALH Economics included 
adjustments to gross the estimated sales up to total sales. This involved sales adjustments for non-
taxable sales for food, pharmacy, and a portion of general merchandise store sales that include food 
sales. ALH Economics estimates that 70% of food store sales and 67% of drug store sales are non-
taxable based on discussions with the BOE and other industry research, including U.S. Census 
publications. In addition, sales of grocery items at non-drug store general merchandise stores are 
non-taxable and are estimated at 20% of sales for this subset of the retail category in Oakland and 
Piedmont based on analysis of the U.S Economic Census for General Merchandise Stores.14 
Consequently, the BOE taxable sales figures for the general merchandise, food stores, and other retail 
categories are adjusted upward to reflect non-taxable transactions.  
 
The market area sales estimation process is documented in Exhibits 6 and 7 as well as Exhibits B-4 
through B-8. Exhibit 6 identifies the estimation process for the City of Oakland portion of the market 
area sales base while Exhibit 7 includes estimates for the City of Piedmont, which is fully encompassed 
within the market area. The entire market area summation is presented in Exhibit 8.  
 
The total estimated market area sales base in 2010 was approximately $860.6 million. The portion of 
the market area in Oakland comprised $843.3 million of the sales base, or 98.0%. The portion of the 

                                                
14 Per the U.S. Economic Census data, General Merchandise stores encompass a mix of department stores, 
discount department stores, warehouse clubs and Supercenters, variety stores, and other general 
miscellaneous stores. The 20% estimate is based on the existing mix of stores in the City of Oakland.   
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market area in Piedmont comprised $17.3 million, or 2.0% of the sales base. Adjustments to this sales 
base occur later in the analysis to reflect more current economic conditions.  
 
Exhibit 9 identifies the estimated sales occurring in the portion of the market area in common with the 
College & Claremont Safeway store. These sales total an estimated $200.6 million, or 23.3% the 
market area total. This percentage figure is generally consistent with the portion of the Project market 
area households also shared in common with the College & Claremont Safeway.  
 
RETAIL LEAKAGE AND ATTRACTION FINDINGS 
 
A Retail Demand, Sales Attraction, and Spending Leakage Analyses as prepared for the market area. 
The analysis was conducted for approximately the 2010 time period. The market area findings were 
then analytically adjusted to approximate conditions in 2011, the Project baseline period. 
 
Market Area 
 
The Project market area’s Retail Demand, Sales Attraction, and Spending Analysis findings are 
presented in Exhibit 10. The market area, as previously defined, comprises portions of the cities of 
Oakland and Piedmont.  
 
The findings in Exhibit 10 for the approximate 2010 time period indicate that the market area is 
characterized by retail leakage in all retail categories except food and beverage stores, which is one 
of the categories most relevant to the Project. This means that the market area as a whole does not 
meet the shopping needs of market area residents with the exception of food sales. The leakage is 
particularly strong on a percent of spending basis in five retail categories: general merchandise stores, 
building materials & garden equipment, clothing & clothing accessories, the other retail group, and 
home furnishings & appliances. In all five of these categories the leakage is equivalent to 50% or 
more of anticipated resident spending. The leakage in these five categories totaled ($573.7) million. 
Leakage is still high in most other categories, totaling approximately ($141.4) million more.  
 
The food sales attraction is estimated to total $62.9 million in sales, indicating that sales in this 
category are 19.6% greater than would be expected based upon the market area’s resident base. This 
food sales attraction is most likely attributable to the sales achieved at three of the market area food 
stores – the Trader Joe’s on College Avenue, the Trader Joe’s on Lakeshore Avenue, and Whole 
Foods on Bay Place. All three of these stores likely have a larger market area than the Rockridge 
Safeway store, drawing from a larger geographic area because of their unique market niches. While 
each of the above three stores include other stores in their chain in the general region, these other 
stores are generally more distant from the market area than other Safeway stores are relative to the 
Rockridge store. Therefore, these three stores are likely drawing from a larger market area than the 
Rockridge Safeway store, and thus accounting for the noted food sales attraction.  
 
To gain a perspective of the Project market area’s Retail Demand, Sales Attraction, and Spending 
Analysis findings, an analysis was completed for the City of Oakland, presented in Exhibit 11. Similar 
to the market area, the findings in Exhibit 11 for the City of Oakland for approximately 2010 indicate 
that the area as a whole is characterized by retail leakage in all retail categories except food & 
beverage stores and home furnishings & appliances. This means that the City as a whole does not 
meet the shopping needs of City residents with the exception of food sales and home furnishings & 
appliances. The leakage is particularly strong in four retail categories on a percent of spending basis: 
general merchandise stores, clothing & clothing accessories, building materials & garden equipment, 
and motor vehicles & parts. In all four of these categories the leakage is equivalent to 50% or more of 
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anticipated resident spending. The leakage in these four categories totaled ($1.3) billion. Leakage is 
still high in the other three leakage categories, totaling approximately ($271.7) million more, and the 
City as a whole net of attraction displays a total leakage of ($1.55) billion. 
 
Adjusted Market Area Findings  
 
Because the Retail Demand, Sales Attraction, and Spending Analysis findings were based on 2010 
sales and demand estimates, Exhibit 12 presents a generalized update to 2011 dollars. This update is 
based on applying noted increases or decreases in taxable sales in representative market area retail 
districts within the City of Oakland to the entire market area and the consumer price index to the 
estimated level of consumer spending. This is a generalized update, which assumes that the 
percentage changes in the Piedmont portion of the market area sales base paralleled the changes in 
the City of Oakland. Since the City of Oakland dominates the market area’s retail sales base, this 
assumption is deemed reasonable for analytic purposes.  
 
The result of these adjustments is presented in Exhibit 12, which indicates a market area sales base of 
approximately $949.0 million and total retail leakage of ($658.2) million. This leakage is less than 
the noted 2010 leakage from Exhibit 10 of ($692.2) million, mostly because inflation did not exceed 
the percent increase in some of the retail category sales. Absent the influence of gasoline sales, 
market area leakage decreased slightly from ($616.2) million in 2010 to ($612.7) million in 2011.  
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VI. PROJECT SALES IMPACTS  
 
The following analysis examines the extent to which the Project’s operations would attract new sales to 
the market area and/or divert sales from existing market area retailers. If some sales are diverted, the 
maximum level of impact on existing retailers is identified. 

APPROACH  
 
ALH Economics has developed an analytic approach that estimates the impact of the Project’s 
incremental sales on existing retailers. For this analysis, the approach assumes that if the Project is 
adding sales to a category in an amount greater than any potential recaptured market area leakage 
in the category, then at worst, the amount of sales in that category in excess of any recaptured 
leakage will be diverted away from existing market area retailers. This is a conservative assumption 
given that diverted sales beyond the amount of recaptured leakage could also occur among other 
retailers beyond the market area boundaries.  

RECAPTURED LEAKAGE POTENTIAL  
 
One potential source of demand for new retail space such as the Project is the share of market area 
residents’ shopping that occurs outside of the market area, comprising the estimated retail leakage. In 
other words, given the identification of retail leakage, market area households clearly spend some 
proportion of their incomes at non-market area stores, including the concentrations of retail in other 
parts of Oakland, as well as nearby Berkeley, Emeryville, and beyond. If the addition of the Project 
makes the market area a more convenient shopping destination, local demand could increase 
through the recapture of these sales. 
 
Leakage Categories and Amounts 
 
As summarized in Exhibit 12, the market area experiences ($658.2) million in retail sales leakage. 
Some of this leakage, however, is in categories not relevant to the Rockridge Safeway expansion 
Project, such as leakage totaling ($56.3) million in motor vehicles sales, ($109.3) million in building 
materials & garden equipment, and ($45.5) million in gasoline sales. The retail categories in the 
market area with leakage relevant to the Project include home furnishings & appliances with ($24.6) 
million in leakage, clothing & clothing accessories with ($57.9) million in leakage, general 
merchandise with ($247.4) million in leakage, food services & drinking places with ($61.5) million in 
leakage, and other retail with ($137.0) million in leakage. 
 
Categories Comprising All Recaptured Leakage. The enhanced shopping opportunities provided 
by the Project will serve to help recapture existing retail leakage. The amount of recaptured leakage 
will depend upon the nature of the Project’s retail opportunities and the complexity of the retail 
purchase. As demonstrated in Exhibit 13, the analysis assumes all of the Project’s clothing & clothing 
accessories stores, general merchandise, food services & drinking places sales, and other retail will be 
accounted for through recaptured leakage. Together, these four categories account for $35.5 million 
in estimated market area Project sales. These sales are anticipated to be generated through 
recaptured leakage because they comprise a relatively small share of the estimated leakage, such that 
substantial leakage will still remain in these categories.  
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Even with these amounts of sales accounted for through recaptured leakage there will still remain 
approximately ($46.4) million in clothing & clothing accessories leakage generated by market area 
residents, ($241.7) million in general merchandise, ($56.1) million in food services & drinking places 
leakage, and ($124.1) million in other retail. Market area residents will continue to need to make 
purchases for these items outside the market area to meet their consumer shopping needs.  
 
Categories with Partial Recaptured Leakage. There is one other category of Project sales with 
noted leakage that has the potential for some recapture. This category is the Project’s $6.5 million 
sales in the home furnishings & appliances category. While the market area’s leakage in the category 
totals approximately ($24.6) million, ALH Economics does not assume that all Project sales from 
market area residents in this category will represent recaptured leakage. It is unlikely that all these 
sales will comprise purchases the market area residents would not otherwise make in the market area. 
Accordingly, the analysis assumes that one-half the Project’s home furnishings & appliances sales will 
constitute recaptured leakage, but that another one-half will not. In other words, market area 
consumers will continue to make home furnishings & appliances purchases outside the market area to 
meet a wide variety of needs, such that some portion of Project sales in this category may constitute 
sales diverted from existing market area retailers. Hence the analysis assumes that $3.3 million in 
Project home furnishings & appliances sales will comprise recaptured leakage and another $3.3 
million will comprise sales diverted from existing market area retailers.  
 
Total Project Recaptured Leakage. In total, Exhibit 13 indicates that an estimated $38.7 million in 
Project sales will be achieved through recaptured sales leakage in the home furnishings & appliances, 
clothing & clothing accessories, general merchandise, food services & drinking places, and other retail 
categories. While this recaptured sales leakage amount translates into new market area sales, the 
constituent recaptured sales will still occur to the detriment of other existing retailers.  
 
Because these are recaptured sales, the existing retailers that will experience the corresponding sales 
losses will be located outside the market area. These outside market area retailers will be spread over 
a wide geographic area, depending on the nature of the good, such as other Oakland and Piedmont 
locations, Berkeley, Emeryville, and even San Francisco. This is such a widely dispersed area with a 
large number of stores that the sales impacts will be diffused among numerous outlets, such that it is 
unlikely that any particular store outside the market area would lose sufficient sales directly 
attributable to the Project resulting in store closure. In turn, these sales impacts would not lead to 
urban decay in this more generalized area.  
 
Remaining Market Area Leakage. Following the Project’s estimated recapture of market area 
leakage, there will still remain extremely high amounts of retail leakage from the market area, 
estimated to total ($700.7) million. Every major retail category will exhibit leakage except food & 
beverage sales. Leakage will be highest in general merchandise stores, followed by other retail, 
building materials & garden equipment, motor vehicles & parts dealers, food services & drinking 
places, clothing & clothing accessories, gasoline stations, and home furnishings & appliances. 
Therefore, even with development of the Project, the market area as a whole will continue to exhibit 
retail sales leakage in numerous retail categories. Therefore, if any retail vacancies occur due to 
negative sales impacts of the Project, there would be strong potential for backfilling by new stores 
positioned to satisfy unmet retail shopping needs.  
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ESTIMATED MARKET AREA SALES IMPACTS  
 
Absent the share of Project sales anticipated to be generated by consumers outside the market area 
and the above-referenced recaptured leakage, Exhibit 13 indicates the potential for $14.2 million in 
sales to be diverted from market area retailers. This sales volume includes all of the Project’s 
anticipated $10.9 million in food sales generated by market area residents as well as $3.3 million in 
home furnishings & appliances sales.  
 
The market area is characterized by food sales attraction. Consequently, the analysis conservatively 
assumes that any Project food sales generated by market area residents will occur to the detriment of 
existing food & beverage retailers in the market area. This results in estimated diversion of 3.1% of the 
existing food & beverage sales base. This is a conservative assumption, in that food sales captured by 
the new and expanded Rockridge Safeway store could also be attracted away from other grocery and 
food stores located outside the market area. In similar fashion, the portion of home furnishings & 
appliances sales generated by market area residents not accounted for through recaptured leakage is 
also conservatively assumed to be diverted away from existing other market area retailers. Given the 
volume of the estimated food sales impact and the large quantity of grocery and food stores in and 
near the Project’s market area, this topic is probed in the following chapter. 
 
The $3.3 million in home furnishings & appliances sales impacts comprises a substantial percentage 
of the market area sales base in home furnishings & appliances, i.e., 15.3% of the sales base. 
However, in absolute terms this is a low sales impact figure, and the space equivalent of this amount 
of sales is about 10,000 square feet, assuming average store sales of $327 (see Exhibit B-1). 
Therefore, it is very unlikely that any one retailer in the home furnishings & appliances category in the 
market area will incur all these sales impacts, such that any existing stores will close. Accordingly, 
these impacts are anticipated to be minor and unsubstantial relative to the existing market area retail 
base.  
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VII. GROCERY AND FOOD STORE IMPACTS  
 
This chapter provides information and analysis about the grocery and food stores in and around the 
market area most germane to the Rockridge Safeway expansion Project. Stores are identified and 
discussed relative to their potential competitiveness with the Project. In addition to their relevance to 
the Rockridge Safeway store, many of the stores are included because they are also relevant on a 
cumulative basis, meaning when additional food sales impacts occur after the addition of other 
planned retail projects such as the Rockridge Safeway redevelopment and expansion. The cumulative 
impacts are discussed in a later report chapter, but this chapter discusses the extent and nature of 
potential market area food sales impacts, as well as possible existing grocery and food stores that 
may experience negative sales impacts following completion of the Project. There are numerous 
grocery stores and food stores in and around the market area. This chapter references and discusses 
the most relevant stores plus a sampling of other potentially affected food stores. 
 
COMPETITIVE GROCERY AND FOOD STORES IDENTIFICATION AND PERFORMANCE 
 
Identification of Competitive Grocery and Food Stores  
 
The market area has an abundant and diverse supply of grocery and food stores located in a variety 
of settings, including shopping centers and major commercial nodes. Also relevant, especially from a 
cumulative perspective, are grocery and food stores located outside the market area. ALH Economics 
visited many of these stores, viewing product mixes, customer volume, level of service, unique 
attributes, and commercial real estate settings. The food and grocery stores are diverse in their target 
consumer. Some are high-end, upscale stores that focus on providing extensive or exclusive product 
selection often in a stylized setting, others offer a conventional supermarket setting, a few are 
discount-oriented stores, and many are smaller niche markets that serve a very localized clientele or 
narrow produce niche, such as mostly fresh fruits and vegetables. There are also many ethnic markets 
located throughout the market area, serving specialized international markets, such as Middle Eastern 
and Korean. Most stores fit in one of the referenced market orientations; Safeway, however, has a mix 
of conventional and upscale stores.  
 
ALH Economics visited select portions of the Oakland, Piedmont, Berkeley, and Emeryville area retail 
markets in October 2011 and throughout 2012 to visually assess food and grocery store market 
performance, to determine market niches, to qualitatively assess the degree to which stores might 
incur lost sales due to the Rockridge Safeway store expansion, and to assess overall retail market 
conditions. The competitive food store locations are mapped on Exhibit 3. This includes many of the 
smaller food stores and all of the large grocery stores in the Rockridge Safeway market area. These 
stores are also listed beginning on the next page in Table 2, which additionally identifies each store’s 
distance from the Project. While these materials do not include all stores selling food items in and 
around the market area they include the stores deemed most competitive with or relevant to analysis 
of the Rockridge Safeway store expansion.  
 
Given the market orientation and locational distribution of the food stores relative to Safeway, ALH 
Economics believes it is most meaningful to classify the competitive food stores by orientation and 
location. Accordingly, the following individualized store discussions and analyses are presented in this 
manner. While not located in the market area, some of the identified stores could experience negative 
sales impacts from the Rockridge Safeway expansion. However, these additional stores are most 
relevant to the later discussion on cumulative project impacts.  
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Table 2 

Rockridge Safeway Store Market Area Select Grocery Stores 

Food Store, Address, City 
Market Miles 

from 
Orientation Safeway 

   Within the Market Area   
Temescal Produce Market, 4001 Broadway, Oakland Niche 0.6 
Market Hall, 5655 College Avenue, Oakland Upscale 0.6 
Trader Joe’s, 5727 College Avenue, Oakland Niche 0.7 
Temescal Produce Market, 5121 Telegraph Avenue, Oakland Niche 0.7 
Village Market, 5885 Broadway Terrace, Oakland Upscale 1.0 
Piedmont Grocery, 4038 Piedmont Avenue, Oakland Upscale 1.0 
Monte Vista Food Center, 4000 Piedmont Avenue, Oakland Niche 1.0 
Safeway, College & Claremont Avenues, Oakland Conventional 1.1 
Yasai Produce Market, 6301 College Avenue, Oakland Niche 1.1 
Ver Brugge Meat-Fish Poultry, 6321 College Avenue, Oakland Niche 1.1 
Grocery Outlet, 2900 Broadway, Oakland Discount 1.6 
Safeway, 3747 Grand Avenue, Oakland Conventional 1.6 
Mulberry’s Market, 335 Highland Avenue, Piedmont Niche 1.8 
Koreana Plaza Market, 2370 Telegraph Avenue, Oakland Ethnic 1.8 
Oasis Food Market, 3045 Telegraph Avenue, Oakland Ethnic 2.1 
Whole Foods, 230 Bay Place, Oakland Upscale 2.1 
Lakeshore Natural Foods, 3321 Lakeshore Avenue, Oakland Niche 2.1 
Lakeshore Produce & Health Foods, 3260 Lakeshore Avenue, Oakland Niche 2.1 
Trader Joe’s, 3250 Lakeshore Avenue, Oakland Niche 2.3 
Savemore Market, 4219 Park Boulevard, Oakland Niche 2.5 
Gateway Supermarket, 5908 San Pablo Avenue, Oakland Niche 2.7 
   Near the Market Area   
Star Grocery, 3068 Claremont Avenue, Berkeley Niche 1.4 
Ashby Marketplace, 2642 Ashby Avenue, Berkeley Niche 1.6 
Whole Foods, 3000 Telegraph Avenue, Berkeley Upscale 1.9 
Pak ‘n Save, 3889 San Pablo Avenue, Emeryville Discount 2.0 
Andronico’s, 2655 Telegraph Avenue, Berkeley (closed mid-12/11) Conventional 2.2 
Berkeley Bowl, 2020 Oregon Street, Berkeley Upscale 2.4 
Lucky, 1963 Mountain Boulevard, Oakland Conventional 3.0 
Safeway, 2096 Mountain Boulevard, Oakland Conventional 3.0 
Rocky's Market, 1440 Leimert Boulevard, Oakland Niche 3.0 
Lucky, 247 E. 18th Street, Oakland Conventional 3.1 
Trader Joe’s, 1885 University Avenue, Berkeley Niche 3.7 
Berkeley Bowl West, 920 Heinz Avenue, Berkeley Upscale 3.7 
Andronico's, 1414 University Avenue, Berkeley (closed 11/11) Conventional 3.7 
Trader Joe’s, 5700 Christie Avenue, Emeryville Niche 4.1 
Andronico’s, 1550 Shattuck Avenue, Berkeley Conventional 4.2 
Farmer Joe’s Marketplace, 3426 Fruitvale Avenue, Oakland Niche 4.2 
Safeway, 3550 Fruitvale Avenue, Oakland Conventional 4.3 
Safeway, 1444 Shattuck Avenue, Berkeley Conventional 4.3 
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Table 2, continued 
Rockridge Safeway Store Market Area Select Grocery Stores 

Food Store, Address, City 
Market Miles 

from 
Orientation Safeway 

   
Monterey Market, 1550 Hopkins Street, Berkeley Niche 4.7 
Andronico’s, 1850 Solano Avenue, Berkeley Conventional 5.1 
Berkeley Natural Grocery, 1336 Gilman Street Niche 5.1 
Farmer Joe’s Marketplace, 3501 MacArthur Boulevard, Oakland Niche 5.2 
Lucky, 4055 MacArthur Boulevard, Oakland Conventional 5.5 
Grocery Outlet, 2001 4th Street, Berkeley Discount 5.7 
Safeway, 4100 Redwood Boulevard, Oakland Conventional 5.8 
   
Source: ALH Urban & Regional Economics; and Maps.Google.com.      

 
 
Grocery Store Sales Performance Information  
 
For the purpose of this study, ALH Economics obtained information about select grocery store 
performance in and around the Project’s market area. These data were obtained from Nielsen Trade 
Dimensions, which provides individual store weekly sales estimates as well as each store’s estimated 
sales selling area. From these data, generalized analysis can be conducted to assess the relative sales 
performance of the stores. Nielsen’s Terms of Use for the Trade Dimensions data prevent publishing 
individual store performance information. However, information about store performance in general 
and in relation to other stores can be divulged.  
 
Based on the Nielsen Trade Dimensions data acquired by ALH Economics, it appears that most of the 
market area and many of the outside market area stores are performing at or above general grocery 
industry standards sales per square foot or the average sales per square foot figures for the relevant 
chains, such as Trader Joe’s and Whole Foods. According to Retail Maxim, the Trader Joe’s chain 
nationally in 2011 achieved $1,790 sales per square foot, while the equivalent figure for Whole 
Foods was $854.15 The high sales of these stores locally is a strong indicator of store success despite 
the continuing poor economic conditions following the most recent national recession. The greatest 
relevancy of this information is its use as an indicator of the potential for some existing stores to 
withstand potential sales declines while still retaining above industry or chain sales performance.  
 
INDIVIDUALIZED STORE ANALYSIS WITHIN THE MARKET AREA  
 
Following are discussions of the Exhibit 3 and Table 2 grocery and food stores located in the market 
area. The Oakland commercial node is referenced for the stores located in Oakland. All discussions 
of negative sales impacts pertain exclusively to impacts associated with the Rockridge Safeway 
expansion. These discussions are based on ALH Economics experience with and field visits to the 
identified stores.  
 

                                                
15 Retail Maxim, “Alternative Retail Risk Analysis for Alternative Capital,” July 2012.  
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Conventional Grocery and Food Stores within the Market Area  
 
Conventional stores are full-service grocery stores that offer most or all of the following: a fresh 
bakery; fresh meat and seafood; frozen foods including frozen meat; fresh produce; a deli counter; 
and prepared foods. Other specialties sometimes include organic foods, a flower selection, a 
pharmacy, or a photo center. 
 
Safeway, College & Claremont Avenues – 1.1 miles. This is a smaller Safeway store located at the 
intersection of College and Claremont avenues in Oakland, just south of the border with the City of 
Berkeley in Oakland’s Rockridge area. This 24,260-square-foot store is located in the midst of a very 
vibrant commercial shopping district, including other small specialty food retailers. This 24-hour store 
is seeking public approvals to support expansion of the store to 50,860 square feet plus the 
development of an additional 10,657 square feet of ground level retail, of which 9,537 square feet 
will comprise net additional space. This store includes a deli counter, packaged meat and seafood, 
prepared foods, a florist, and some organic/health foods. The store and parking lot are in moderately 
good condition, and the store has high customer volume. If this store succeeds in its expansion efforts 
then the expansion would offset any sales impacts attributable to the expansion of the Rockridge 
Safeway. However, if this store does not expand as planned, then it is possible that expansion of the 
Rockridge Safeway could impact sales at this store, as shoppers choose to frequent the Rockridge 
store to take advantage of the wider range of products that will be available following expansion.  
 
Safeway, 3747 Grand Avenue, Oakland – 1.6 miles. This is a smaller grocery store located along 
one end of Oakland’s Grand Avenue/Grand Lake commercial node, with the parking lot located on 
the side of the store. This Safeway store has a deli counter, packaged meat and seafood, prepared 
foods, a florist, and some organic/health foods. Both the store and parking lots are well maintained 
and in excellent condition. The hours of operation are 6:00AM – Midnight, Monday-Sunday. While 
visiting the store ALH Economics observed this Safeway to have high shopper volume. Given its size, 
orientation, and distance from the Rockridge Safeway (1.6 miles) this store is expected to compete 
with the Rockridge Safeway expansion and will likely experience some negative sales impacts. 
 
Upscale Grocery and Food Stores within the Market Area 
 
Upscale stores focus on providing extensive or exclusive product selection often in a stylized setting. 
There is usually an emphasis on fresh foods, gourmet products, and organic foods at upscale stores. 
These stores have wider aisles and nicer decors, such as wood flooring in the produce section. 
 
Market Hall, 5655 College Avenue, Oakland – 0.6 miles. Market Hall is a collection of eight 
specialty shops under one roof near the Rockridge BART station, in Oakland’s Rockridge area. The 
shops sell a variety of food products, and include Highwire Coffee Roasters, Market Hall Produce, 
Marin Sun Farms Butcher Shop, Hapuku Fish Market, the Pasta Shop, Bloomies Flowers, and Paul 
Marcus Wines. These shops sell a variety of fresh and specialty food products, including produce, 
meat, fish, pasta, baked goods, and wine, and appear to achieve high shopper volume. The hours of 
operation for most of the shops are 9:00AM – 8:00PM, Monday – Friday, 9:00AM – 7:00PM 
Saturday, and 10:00AM – 7:00PM Sunday. The shops at Market Hall are very specialized and unique, 
with a strong local following, and thus are not anticipated to experience any sales impact upon 
expansion of the Rockridge Safeway store, despite their location 0.6 miles from the Safeway store.  
 
Village Market, 5885 Broadway Terrace, Oakland – 1.0 miles. Village Market is a local, upscale 
grocery store. This store is located in the Montclair Village neighborhood in Oakland adjacent to a 
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coffee and gift store, nursery, and auto repair shop. This store offers a deli counter, cheese deli, 
prepared foods, packaged meat and seafood, organic/health goods, and floral section. The quality of 
the store and parking are excellent and well kept. While visiting the store ALH Economics observed the 
parking lot to be very busy and the store to have high shopper volume. The hours of operation are 
7:00AM – 9:00PM, Monday-Saturday and 8:00AM-8:00PM, Sunday. Given its size and upscale and 
local market orientation, this store would not be considered competitive; however, after expansion the 
Safeway store will have greater produce and fruit options, including organic, and thus will be more 
competitive with Village Market. Accordingly, Village Market might incur some negative sales impacts 
as a result, but because this market is specialized, well-established, and has a loyal following, ALH 
Economics anticipates that the sales impacts will be low. 
 
Piedmont Grocery, 4000 Piedmont Avenue, Oakland – 1.0 miles. Piedmont Grocery is a local, 
upscale grocery store with strong neighborhood loyalty. This store is located in the Piedmont Avenue 
shopping area of Oakland with the parking lot located in the rear. This store offers a fresh bakery, 
deli counter, prepared foods, fresh and packaged meat and seafood, organic/health goods, and a 
section with candles and gift-type items. The quality of the store and parking area are in good 
condition and well kept. While visiting the store ALH Economics observed the parking lot to be busy 
and the store to have high shopper volume. The hours of operation are 9:00AM – 8:00PM, Monday-
Saturday and 9:00AM-7:00PM, Sunday. While this store has a local market orientation, given its 
upscale nature and distance from the Rockridge Safeway (1.0 miles) this store may experience some 
negative sales impacts.  
 
Whole Foods, 230 Bay Place, Oakland – 2.1 miles. Whole Foods is a natural and organic food 
store with locations in North America and the United Kingdom. This Whole Foods location is a very 
large store, situated in a former auto dealership near the Grand Avenue-Adams Point area of 
Oakland. This store offers a fresh bakery, extensive deli counter, gourmet cheese options, an olive 
bar, an extensive prepared foods section, fresh and packaged meat and seafood, a large bulk foods 
section, ethnic foods, fresh coffee, organic/health goods,  a florist, a gelato stand, and a Café 
Gratitude. The quality of the store and parking area are excellent. While visiting the store ALH 
Economics observed extremely high shopper volume. The hours of operation are Monday-Sunday, 
8:00AM  – 10:00PM. Given its upscale orientation and distance from the Rockridge Safeway (2.1 
miles), plus Safeway’s plans to have greater produce and fruit options upon expansion, including 
organic, this store may experience some negative sales impacts. 
 
Niche-Market Grocery and Food Stores within the Market Area 
 
Niche-market stores are usually smaller stores that are distinguished from other stores by offering a 
certain type of grocery selection that is different than conventional stores. This may be the store’s own, 
local, or imported brands of items. 
 
Temescal Produce Market, 4001 Broadway, Oakland – 0.6 miles. This is a very small market 
located at the northwest corner of 40th Street and Broadway, approximately 0.6 miles south of the 
Rockridge Safeway Project site in the Upper Broadway/Oakland Tech area of Oakland. The store 
features a limited amount of fresh produce, a small dairy section, ice cream, cookies, bulk items such 
as nuts and pasta, a small selection of specialty food items like black olive tapenade and organic 
tomato sauce, gluten-free products, organic products including organic cleaning products, and 
personal care products. The hours of operation are 9:00AM – 9:00PM, daily. The store is in good 
condition with street and off-street parking available. Customer volume appears light. Despite its close 
proximity to the Rockridge Safeway (0.6 miles), this store is not anticipated to experience negative 
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sales impacts from the Safeway expansion due to its small size and limited, specialized product 
selection.  
 
Trader Joe’s, 5727 College Avenue, Oakland – 0.7 miles. This is a smaller niche-market type 
grocery store. This Trader Joe’s is in a small center in Oakland’s Rockridge area that also has a 
Pharmaca pharmacy. This store is larger than most Trader Joe’s; it has wider aisles and a larger 
selection. The store is very well-maintained. While visiting the store ALH Economics observed the 
parking lot to be extremely busy and shopper volume was very high. The hours of operation are 
8:00AM – 10:00PM, Monday-Sunday. Given its distance from the Rockridge Safeway (0.7 miles), and 
focus on some of the higher end packaged goods that are sold at Safeway Lifestyle stores, this store 
may potentially experience some negative sales impacts from the expansion. 
 
Temescal Produce Market, 5121 Telegraph Avenue, Oakland – 0.7 miles. This is a small sister 
market to the Temescal Produce Market on Broadway, located at the northwest corner of 51st Street 
and Telegraph Avenue, at the north end of Oakland’s Temescal/Koreatown area. Like the store on 
Broadway, this store features fresh produce, a small dairy section, ice cream, cookies, bulk items such 
as nuts and pasta, a small selection of specialty food items like black olive tapenade and organic 
tomato sauce, gluten-free products, and organic products including organic cleaning products. The 
hours of operation are 8:00AM – 9:00PM, daily. The store is in good condition with street parking 
available. Customer volume appears light. Despite its close proximity to the Rockridge Safeway (0.7 
miles), this store is not anticipated to experience negative sales impacts from the expansion due to its 
small size and limited, specialized product selection.  

Monte Vista Food Center, 4000 Piedmont Avenue - 1.0 miles. Monte Vista Food Center is a small 
neighborhood market. It is located just a few doors down from Piedmont Grocery on Piedmont 
Avenue. This store offers a small fresh produce section with a variety of organic fruits and vegetables. 
The store also includes packaged meats and other convenience food items. While visiting the store, 
ALH Urban & Regional Economics observed extremely low shopper volume. The hours of operation 
are 8:00AM – 7:00PM, Monday-Saturday, and 9:30AM – 7:00PM Sunday. Given this store’s local 
market orientation, small size, and convenience orientation, it is not anticipated to be competitive with 
the Rockridge Safeway though it may experience some sales impacts due to the close distance. Most 
importantly, this store is located very close to the Piedmont Grocery (see above) and benefits from 
cross shopping from Piedmont Grocery shoppers. Therefore, if shoppers are diverted from the 
Piedmont Grocery due to enhanced shopping opportunities at the Rockridge Safeway then sales could 
accordingly be impacted at Monte Vista Food Center.  

Yasai Produce Market, 6301 College Avenue – 1.1 miles. Yasai Produce Market is a very small 
produce market located directly across College Avenue from the Claremont & College Safeway store 
in Rockridge. This market is located in a strip of retail that also includes Ver Brugge Meat-Fish Poultry 
(see below), La Farine bakery, several fine dining restaurants, a candy shop, a clothing store, and a 
relatively new Peet’s coffee shop. Yasai specializes in well-priced fresh, local produce, has a small 
Asian-themed section, and bread and dairy sections. The store has a strong local following and is 
open daily, with hours of operation including 9:00AM – 7:00PM Monday through Saturday, and 
9:00AM – 6:00PM on Sundays. This store has no dedicated parking. This store has a local market 
orientation, is small, and has specialized product selection with a well-established and loyal customer 
base. Because this store is located adjacent to the College & Claremont Safeway, it is anticipated to 
experience some negative sales impacts if that store succeeds in its expansion plans. If that occurs, 
then ALH Economics does not anticipate that the Rockridge Safeway expansion will result in additional 
negative sales impacts for this market. However, if the College & Claremont Safeway store does not 
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expand as planned, then it is possible that Yasai Produce Market might incur some negative sales 
impacts following completion of the Rockridge Safeway Project.  
 
Ver Brugge Meat-Fish Poultry, 6321 College Avenue – 1.1 miles. Ver Brugge Meat-Fish Poultry is 
located a few storefronts to the north of Yasai Produce Market in Rockridge, also with no dedicated 
parking. Ver Brugge specializes in meat and seafood, including homemade sausages and poultry, 
and also features a good selection of cheeses. Like Yasai Produce Market, Ver Brugge is a very well-
established local food business, with a strong customer base. Store hours are 10:00AM – 6:00 PM 
Monday – Friday, 9:00AM – 6:00PM Saturday, and 10:00AM – 5:00PM Sunday. Similar to Yasai 
Produce Market, this food store has a local market orientation, is small, has specialized product 
selection, and benefits from a well-established and loyal customer base. The sales impact findings for 
Ver Brugge Meat-Fish Poultry are similar to the findings for Yasai Produce Market, in that sales are not 
anticipated to be negatively impacted by the Rockridge Safeway Project unless plans do not proceed 
for expansion of the College & Claremont Safeway store.  
 
Mulberry’s Market, 335 Highland Avenue, Piedmont – 1.8 miles. Mulberry’s Market is a very 
small local neighborhood market in Piedmont located 1.8 miles from the Rockridge Safeway site. This 
niche store is very upscale and offers a fresh bakery, deli counter with an espresso and coffee area, 
prepared foods, fresh and packaged meat and seafood,  and organic/health goods. The quality of 
the store and small parking area are excellent. While visiting the store ALH Economics observed 
extremely high shopper volume. The store is located in the small downtown area of Piedmont. The 
hours of operation are Monday-Friday, 7:00AM – 8:00PM, Saturday, 8:00AM – 8:00PM, and Sunday, 
8:00AM – 7:00PM. Given this store’s local market- upscale orientation and small size, ALH Economics 
anticipates that this store will not be competitive with the Rockridge Safeway. 

Lakeshore Natural Foods, 3321 Lakeshore Avenue, Oakland – 2.1 miles. This is a very small 
natural foods store located in Oakland’s Lakeshore area, 2.1 miles from the Rockridge Safeway, but 
with no produce and limited fresh products. The store includes natural baby food, frozen food items, 
supplements, sugar replacements, gluten free options, crackers, beans, aromatherapy items, lotions 
and soaps, and beauty supplies. The hours of operation are Monday-Friday, 9:30AM – 7:00PM, 
Saturday, 9:30AM – 6:00PM, and Sunday, 10:00AM – 5:00PM. Shopper volume appeared light when 
visited by ALH Economics. Given the highly specialized nature of the products available at this store it 
is not anticipated to be competitive with the Rockridge Safeway.  

Lakeshore Produce & Health Foods, 3260 Lakeshore Avenue, Oakland – 2.1 miles. This is also 
a very small store in Oakland’s Lakeshore area located 2.1 miles from the Rockridge Safeway but with 
a heavy emphasis on fresh foods and produce. Store products include a wide variety of produce, 
including organic, bulk grains and beans, canned foods, a dairy section, ice cream, and healthy 
snacks. The hours of operation are Monday-Saturday, 9:00AM – 7:00PM and Sunday, 10:00AM – 
6:00PM. Shopper volume appeared high when visited by ALH Economics and the store is in good 
condition. Given its proximity to Trader Joe’s, a major food stores in the Lakeshore Business District 
that is anticipated to experience some sales impacts attributable to the Rockridge Safeway expansion 
(see following store), this store is also anticipated to incur some sales impacts following completion of 
the Rockridge Safeway Project.  

Trader Joe’s, 3250 Lakeshore Avenue, Oakland – 2.3 miles. This is a smaller, niche-market type 
grocery store located 2.3 miles from the Rockridge Safeway site. This Trader Joe’s store is located in 
Oakland’s Lakeshore area. Adjacent or nearby uses include CVS, Peet’s Coffee, and other local retail 
stores. This is a standard-sized Trader Joe’s store in excellent condition and is well-maintained, 
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located in space formerly occupied by Lucky. While visiting the store ALH Economics observed the 
parking lot to be very busy and shopper volume was high. The hours of operation are 8:00AM – 
10:00PM, Monday-Sunday. Given its focus on some of the higher end packaged goods that are sold 
at Safeway Lifestyle stores, this store may potentially experience some sales impacts from the 
expansion, but these impacts are anticipated to be less than impacts that might occur at the College 
Avenue Trader Joe’s given the difference in store proximity to the Rockridge Safeway site. 
 
Savemore Market, 4219 Park Boulevard, Oakland – 2.5 miles. This is a small neighborhood-
oriented market located in Oakland’s Glenview area, at the periphery of the Rockridge Safeway 
market area. This store is focused on serving the immediate neighborhood, and features many 
convenience items, a large selection of soups, canned fruit, liquor, extensive wine selection, some 
organic products, a very small produce section, and a strong ice cream section. This store has only 
metered street parking available. Daily hours of operation are 7:30AM – 11:00PM. Given its 
neighborhood focus, and 2.5-mile distance from the Rockridge Safeway store, this store is not 
anticipated to experience any sales impacts attributable to the Safeway expansion.  
 
Gateway Supermarket, 5908 San Pablo Avenue, Oakland – 2.7 miles. This small market, located 
in Oakland’s Golden Gate area, is very neighborhood-oriented. The space is not very well maintained 
and does not appear to be fully utilized, but it achieves high customer volume. The store sells a small 
amount of basic grocery store items, and includes a small fresh produce area. Where this market 
distinguishes itself is with its meat counter, which includes a wide variety of pork, beef, and poultry. 
Given the mix of products available the store has an emphasis on southern cooking. The meat counter 
extends most of the length of the store and appears to be the store’s primary draw. Store hours are 
9:00AM – 6:00PM Monday –Saturday and 10:00AM – 3:00 PM on Sundays. Given its neighborhood 
orientation, extensive meat counter, and 2.7-mile distance from the Rockridge Safeway store, the 
Gateway Market is not anticipated to experience any negative sales impacts upon the opening of the 
Rockridge Safeway store.  
 
Discount Grocery and Food Stores within the Market Area 
 
Discount stores are characterized by lower-than-average price points. Sometimes these are manifested 
by bulk sales, which allow the customer to get more for their dollar relative to most other grocery 
stores.  
 
Grocery Outlet, 2900 Broadway, Oakland – 1.6 miles. Grocery Outlet is a national discount 
grocery store chain. This is an older, larger store located in Oakland’s Broadway Auto 
Row/Broadway-Valdez area that is showing various signs of wear and tear, and did not appear to be 
very well-maintained when visited during fieldwork. While visiting the store ALH Economics observed 
moderate shopper volume. This store is located approximately 1.6 miles from the Rockridge Safeway 
store. Given this store’s discount orientation it is not anticipated to be competitive with the Rockridge 
Safeway. 
 
Ethnic Grocery and Food Stores within the Market Area 
 
Ethnic food stores are stores that are distinguished from other stores by offering food products unique 
to a specific international culture or cuisine. These stores are often but not always smaller than 
conventional food stores. There are a number of small ethnic markets in the market area, but two of 
the more substantial stores are listed below.  
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Koreana Plaza Market, 2370 Telegraph Avenue, Oakland – 1.8 miles. This medium-sized ethnic 
grocery store caters to Korean customers and features a wide selection of produce, seafood, meat, 
and other products specific to Korean culture. Only a few packaged products are sold that overlap 
with conventional grocery stores, such as A-1 sauce and ketchup. This store is located in Oakland’s 
Northgate/Koreatown area, and is exceedingly busy. Numerous unique products are available at the 
store, such as gallon jugs of Kimchee and live catfish, bass, and Korean halibut. This is a very unique 
store, located 1.8 miles from the Rockridge Safeway. Store hours are 7:00AM – 10:00PM daily. There 
is also a small, separate housewares store located adjacent to the grocery store. Because of its ethnic 
orientation and strong customer base, this store is not anticipated to incur any negative sales impacts 
associated with the Rockridge Safeway expansion.  
 
Oasis Food Market, 3045 Telegraph Avenue, Oakland – 2.1 miles. This is a small-to-medium 
sized ethnic food store in Oakland’s Northgate/Koreatown area focusing on Middle Eastern food 
products and cuisine. The store has a very limited produce section but features a meat counter and 
sells an extensive array of packaged and bulk products. The store includes a bakery and restaurant, 
also focused on Middle Eastern foods, such as a wide selection of baklava and prepared foods such 
as shawarma. Daily store hours are 9:30AM – 9:30 PM. Shopper volume appears moderate and the 
store is 2.1 miles from the Rockridge Safeway site. Because of its ethnic orientation and location, this 
store is not anticipated to incur any negative sales impacts associated with the Rockridge Safeway 
expansion.  
 
OTHER FOOD STORES NEAR THE MARKET AREA  
 
There are many other grocery stores located outside, but near the market area that were evaluated by 
ALH Economics. These stores were examined because, given their proximity to the Rockridge Safeway 
market area boundary, it is likely that they draw some of their shoppers from within the Rockridge 
Safeway market area, and may be vulnerable to negative sales impacts if some of these shoppers shift 
their grocery shopping to the expanded Safeway store. These stores are also relevant to the later 
discussion regarding cumulative impacts.  
 
Conventional Grocery and Food Stores Near or Outside the Market Area 
 
Andronico’s (closed), 2655 Telegraph Avenue, Berkeley – 2.2 miles. Andronico’s is a regional 
chain, conventional-style grocery store. This Andronico’s store was a stand-alone store, the closure of 
which was announced on November 30, 2011 and completed by mid-December, 2011. The 
Andronico’s ownership filed for bankruptcy during summer 2011. Shortly thereafter the chain was 
purchased, with the first underperforming store in Berkeley closed in October 2011.16 Media reports 
indicated that this Telegraph Avenue store was perceived as the next weakest store in the chain, which 
ultimately led to its closure. Prior to bankruptcy of the Andronico’s ownership, this Telegraph Avenue 
store underwent product and internal store layout changes, in an effort to freshen the store and 
enhance its customer appeal. However, these actions appeared insufficient to give the store a lift, and 
its closure leaves a gap in the conventional food market in the immediately surrounding 
neighborhood. 
 

                                                
16 “Breaking: Andronico’s to Shutter University Avenue store,” October 16, 2011, Berkeleyside.com. 
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Lucky, 1963 Mountain Boulevard, Oakland – 3.0 miles. This Lucky store is located in the Montclair 
Village area of Oakland and is adjacent to a Rite-Aid and a Bank of America office building. This 
conventional grocery store has two-level parking with an automatic walkway between floors that 
allows grocery carts. Inside the store there is a fresh bakery, deli counter, fresh and packaged meat 
and seafood, organic/health goods, and a florist. There is also a bank and video rental kiosk inside 
the store. The quality of the store and parking area are good and appear to be on the newer side. 
While visiting the store ALH Economics observed high shopper volume. The hours of operation are 
6:00AM – Midnight, Monday-Sunday. Even though this store is 3.0 miles from the Rockridge Safeway, 
it is anticipated to be competitive with the Rockridge Safeway expansion because of its proximity to 
Piedmont shoppers and other market area shoppers. Therefore, this store may experience some 
impacts following completion of the Rockridge Safeway Project.  
 
Safeway, 2096 Mountain Boulevard, Oakland 3.0 miles. This is a smaller, stand-alone grocery 
store located in Montclair Village 3.0 miles from the Rockridge Safeway. This Safeway store has a deli 
counter, fresh and packaged meat and seafood, a florist, and some organic/health foods. This 
Safeway also has a cafe, a Blockbuster Express, and a digital photo center located inside. The store 
offers parking in front and on top of the store. There is also an outdoor eating area on the rooftop. 
Both the store and parking lots are well maintained and appear to be on the newer side. The hours of 
operation are 6:00AM – Midnight, Monday-Sunday. While visiting the store ALH Economics observed 
high shopper volume. Similar to the Grand Avenue Safeway, this store is expected to compete with the 
Rockridge Safeway expansion and will likely experience some negative sales impacts, as shoppers 
seek out the expanded range of products that will be available at the Rockridge Safeway upon 
completion.  
 
Lucky, 247 E. 18th Street, Oakland – 3.1 miles. This large Lucky store is located in the Merritt 
commercial area of Oakland and is adjacent to the Merritt Restaurant and Bakery. This store offers a 
fresh bakery, deli counter, and fresh and packaged meat and seafood. There is also a pharmacy, 
bank, and video rental kiosk inside the store. The quality of the store and parking area are good, 
although the outside of the store needs some upkeep. While visiting the store ALH Economics 
observed moderate to high shopper volume. The hours of operation are 6:00AM – Midnight, 
Monday-Sunday. The pharmacy hours are 9:00AM – 7:00PM, Monday-Friday, 9:00AM – 5:00PM, 
Saturday, and closed on Sunday. Given its orientation, distance from the Rockridge Safeway (3.1 
miles), and location within Oakland, this store is not likely to compete with the Rockridge Safeway 
expansion or experience negative impacts due to the expansion.  
 
Andronico’s (closed), 1414 University Avenue, Berkeley – 3.7 miles. This former Andronico’s was 
shuttered in October 2011. Andronico’s declared Chapter 11 bankruptcy in August 2011 and 
was purchased by Renwood Opportunities Fund in October 2011.17 The University Avenue 
Andronico’s store was closed because it had the weakest sales of the chain.  
 
Andronico’s, 1550 Shattuck Avenue, Berkeley – 4.2 miles. Andronico’s is a regional chain of 
conventional-style grocery stores. This Andronico’s store is a stand-alone store with a parking lot in 
the front and is located in the Gourmet Ghetto district of Berkeley. This store offers a fresh bakery, 
extensive deli counter, gourmet cheese options, an olive bar, a sushi bar, prepared foods, fresh and 
packaged meat and seafood, a large bulk foods sections, organic/health goods, an ATM, and a small 
floral selection. The quality of the store and parking area is a little worn, but well kept. While visiting 
the store ALH Economics observed moderate to high shopper volume. The hours of operation are 
                                                
 17 Mercury News, “Andronico's sale to Renovo nears even as grocer decides to close a Berkeley store,” 
October 26, 2011 (accessed November 9, 2011). 

http://www.dailycal.org/2011/08/22/andronicos-community-markets-files-for-chapter-11-bankruptcy-talks-sale/
http://www.dailycal.org/2011/10/16/company-saves-bay-areas-a-g-ferrari-andronicos-from-bankruptcy/
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8:00AM – 10:00PM, Monday-Sunday. Given its conventional orientation and distance from the 
Rockridge Safeway (4.2 miles) this store is not anticipated to experience negative sales impacts from 
the Rockridge Safeway store expansion. 
 
Safeway, 3550 Fruitvale Avenue, Oakland – 4.3 miles. This Safeway is located in a shopping 
center in Oakland’s Dimond area that includes an Oakland Police Department substation. This store 
has a deli counter, fresh and packaged meat and seafood, and a floral section. This Safeway also has 
a Starbucks, a pharmacy, and a Blockbuster Express inside the store. The store’s parking lot is in front. 
Both the store and parking lots are well maintained. The hours of operation are 6:00AM – Midnight, 
Monday-Sunday, the pharmacy hours are 9:00AM-8:00PM Monday – Friday and 9:00AM-5:30PM 
Saturday and Sunday. While visiting the store ALH Economics observed high shopper volume. Given 
the distance from the Rockridge Safeway (4.3 miles), this store is not expected to compete with the 
expansion and will likely not experience sales impacts. 
 
Safeway, 1444 Shattuck Avenue, Berkeley – 4.3 miles. This stand-alone grocery store was recently 
expanded and renovated, with completion in October 2012. The expanded store offers a deli counter, 
fresh bakery, fresh and packaged meat and seafood, fresh coffee, a Signature Café, a florist, and 
some organic/health foods. Prior to closing this Safeway also had a video rental kiosk and a digital 
photo center located inside. The expanded store offers parking on two levels as well as expanded 
bicycle parking. There is an indoor eating area within the store. Store hours are 6:00AM – Midnight, 
Monday-Sunday. Given the similarity in store brand and products, as well as distance from the 
Rockridge Safeway store (4.3 miles), this store is not anticipated to experience sales impacts from the 
Rockridge Safeway expansion. 
 
Andronico’s, 1850 Solano Avenue, Berkeley – 5.1 miles. Andronico’s is a local chain of 
conventional-style grocery stores. This Andronico’s store is a stand-alone store with a parking lot in 
the rear and is located in along a major commercial node in North Berkeley. This store offers a fresh 
bakery, extensive deli counter with an olive bar, prepared foods, fresh and packaged meat and 
seafood, bulk foods, organic/health goods, an ATM, and a floral section. The quality of the store and 
parking area is excellent and well maintained. While visiting the store ALH Economics observed 
moderate to high shopper volume. The hours of operation are 9:00AM – 9:00PM, Monday-Sunday. 
Given its distance from the Rockridge Safeway (5.1 miles) this store is not likely to compete with the 
Safeway expansion or experience any negative sales impacts. 
 
Lucky, 4055 MacArthur Boulevard Oakland – 5.5 miles. This smaller Lucky store is located in 
Oakland’s Laurel commercial node. This store offers packaged meat and seafood, bulk foods, an 
ATM, and a Money Gram stand. The quality of the store and parking area are poor and in need of 
updating, the outside of the store also requires some upkeep. While visiting the store ALH Economics 
observed moderate to high shopper volume. The hours of operation are 6:00AM – 11:00PM, 
Monday-Sunday. Given its distance from the Rockridge Safeway (5.5 miles) this store is not likely to 
compete with expansion and will not experience negative sales impacts. 
 
Safeway, 4100 Redwood Boulevard, Oakland – 5.8 miles. This Safeway is located in the Lincoln 
Square shopping center in Oakland’s Lincoln Square commercial node. This Safeway is a small store 
that offers packaged meat and seafood, and a small floral selection. This is an older store that needs 
updating. The hours of operation are from 6:00AM – Midnight, Monday- Sunday. While visiting the 
store ALH Economics observed moderate shopper volume. Given its size and distance from the 
Rockridge Safeway (5.8 miles), this store is not expected to compete with the Safeway expansion or 
experience any sales impacts.  
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Upscale Grocery and Food Stores Near or Outside the Market Area 
 
Whole Foods, 3000 Telegraph Avenue, Berkeley – 1.9 miles. Whole Foods is a natural and 
organic food store with locations in North America and the United Kingdom. This location is a large 
store with Ashby Flowers occupying a pad space. This store offers a fresh bakery, extensive deli 
counter, gourmet cheese options, an olive bar, prepared foods, fresh and packaged meat and 
seafood, a large bulk foods sections, ethnic foods, fresh coffee, organic/health goods,  a florist, and 
Allegro Coffee. The quality of the store and parking area is excellent. While visiting the store ALH 
Economics observed that the store and parking lot had extremely high volume. The daily hours of 
operation are 8:00AM –10:00PM. Given its size, upscale orientation, and distance from the Rockridge 
Safeway (1.9 mile) this store might compete with the Rockridge Safeway expansion and may 
experience some negative impacts. 
 
Berkeley Bowl, 2020 Oregon Street, Berkeley – 2.4 miles. Berkeley Bowl is an independent 
supermarket chain with two locations in Berkeley. This location, the main store, is a large stand-alone 
store, but is located across the street from a Walgreens pharmacy. This store is located in a former 
Safeway grocery store space, closed in the late 1990s/early 2000s timeframe. This store offers a fresh 
bakery, extensive deli counter, gourmet cheese options, an olive bar, prepared foods, fresh and 
packaged meat and seafood, a large bulk foods sections, ethnic foods, fresh coffee, organic/health 
goods,  and a florist. The store appearance is modest, without high qualify fixtures. The quality of the 
store and parking area is excellent. While visiting the store ALH Economics observed that the store and 
parking lot had extremely high volume. The hours of operation are Monday-Saturday, 9:00AM –
8:00PM, and Sunday, 10:00AM – 6:00PM. Given the store’s independent nature and somewhat 
upscale orientation (the store is hard to classify, and is thus considered a hybrid upscale/conventional 
store) and distance from the Rockridge Safeway (2.4 miles) this store might compete with the 
Rockridge Safeway expansion and may experience some negative impacts. 
 
Berkeley Bowl West, 920 Heinz Avenue, Berkeley – 3.7 miles. Berkeley Bowl is an independent, 
local supermarket. This is a large, relatively new, stand-alone store. This store offers a fresh bakery, 
extensive deli counter with gourmet cheese options, an olive bar, sushi bar, taquería, prepared foods, 
fresh and packaged meat and seafood, a large bulk foods sections, ethnic foods, fresh coffee, 
organic/health goods,  a florist, and a cafe. The quality of the store and parking area are excellent. 
While visiting the store ALH Economics observed the store and parking lot to have extremely high 
shopper volume. The hours of operation are Monday-Saturday, 9:00AM – 8:00PM, and Sunday, 
10:00AM – 6:00PM. Given its upscale and independent orientation and distance from the Rockridge 
Safeway (3.7 miles) this store is not expected to compete with the Safeway expansion and is not likely 
to experience negative impacts. 
 
Niche Grocery and Food Stores Near or Outside the Market Area 
 
Star Grocery, 3068 Claremont Avenue, Berkeley - 1.4 miles. Star Grocery is a small 
neighborhood market. Founded in 1922, this market has a long history of serving the community. 
This market has a limited selection of fresh meat, seafood, and produce. The store also features a 
bulk foods section and many specialty food items, including a strong selection of cheeses, crackers, 
chocolates, vinegars, and beer. The store sells many household items and provides friendly customer 
service. Store hours are 8:00AM – 7:00PM Monday – Saturday and 10:00AM – 5:00PM on Sunday. 
This store, located 1.4 miles from the Rockridge Safeway, is not anticipated to incur any sales impacts 
from expansion of the Rockridge Safeway because of its strong neighborhood convenience function.  
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Ashby Marketplace, 2642 Ashby Avenue, Berkeley – 1.6 miles. Ashby Marketplace is a small 
neighborhood market focused primarily on non-perishable foodstuffs. The store has a very small fresh 
produce section and no fresh meat or seafood but offers many unique features, including a large 
gluten-free products section, a large spice section, grains, some bulk products, and an extensive and 
growing selection of teas and chocolates. Many products are organic or natural, including cleaning 
supplies. The store also features fresh sandwiches prepared daily. Store hours are Monday – Saturday, 
10:00AM – 9:00PM and Sunday 11:00 AM – 8:00 PM. The store is staffed by the charismatic owner 
who is very focused on serving the neighborhood clientele. This store, located 1.6 miles from the 
Rockridge Safeway, is not anticipated to experience any sales impact upon expansion of the Rockridge 
Safeway store.  
 
Rocky’s Market, 1440 Leimert Boulevard, Oakland – 3.0 miles. This is a small neighborhood-
oriented market, focusing on convenience items. Located near but not in the Glenview commercial 
node, the store sells many of the same kind of products one would expect to find in a 7-11 
convenience store, plus a very small produce section. The space inside the store is underutilized, and 
many coolers are not fully stocked. Store hours are 8:00AM – 9:00PM, and shopper volume appears 
low. Given its 3.0-mile distance from the Rockridge Safeway, and neighborhood orientation, this store 
is not anticipated to experience any sales impact upon expansion of the Rockridge Safeway store.  
 
Trader Joe’s, 1885 University Avenue, Berkeley – 3.7 miles. This is a smaller, niche-market type 
grocery store. This Trader Joe’s store is located in a mixed-use structure with condos above, on a 
major thoroughfare in a more urban area of the City of Berkeley. The parking lot is located in a 
garage which is accessed behind the store. The store is relatively new and is very well maintained. 
While visiting the store ALH Economics observed the parking lot to be extremely busy and shopper 
volume was very high. The hours of operation are 8:00AM – 10:00PM, Monday-Sunday. Given its 
orientation and distance from the Rockridge Safeway (3.7 miles), this store is not likely to experience 
sales impacts from the Rockridge Safeway expansion. 
 
Trader Joe’s, 5700 Christie Avenue, Emeryville – 4.1 miles. This is a smaller, niche-market type 
grocery store. This Trader Joe’s store is a located in the Powell Street Plaza shopping center in 
Emeryville. Adjacent uses in the center include Ross, Marshall’s, PetsMart, BevMo!, DB Shoes, Lane 
Bryant, Men’s Warehouse, Sleeptrain, Starbucks, Burger King, Jamba Juice, and other local retail 
stores. This is an older, larger store that is showing some signs of wear-and-tear, though the store is 
well-maintained. While visiting the store ALH Economics observed moderate shopper volume. The 
hours of operation are 8:00AM – 10:00PM, Monday-Sunday. Given its niche orientation and distance 
from the Rockridge Safeway (4.1 miles), this store is not likely to experience negative sales impacts. 
 
Farmer Joe’s Marketplace, 3426 Fruitvale Avenue, Oakland – 4.2 miles. Farmer Joe’s 
Marketplace in Oakland’s Dimond commercial area is a local, family-run supermarket that 
specializes in organic and natural foods. This store offers a fresh bakery, extensive deli counter, 
gourmet cheese options, an olive bar, sushi bar, juice bar, prepared foods, fresh and packaged meat 
and seafood, bulk foods, organic/health goods, a florist, Joe’s Grill, and an on-site massage area. 
The quality of the store and small parking area are excellent. While visiting the store ALH Economics 
observed extremely high shopper volume. The store is located adjacent to a CVS. The hours of 
operation are Monday-Sunday, 8:30AM – 8:30PM. Given its organic orientation and distance from 
the Rockridge Safeway (4.2 miles) this store is not expected to compete with the Safeway expansion 
and is not likely to experience negative sales impacts. 
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Monterey Market, 1550 Hopkins Street, Berkeley – 4.7 miles. Monterey Market is a small produce 
market that specializes in a wide variety of fresh and organic fruits and vegetables, many locally 
grown. Well regarded for its favorable pricing, this market also sells a variety of other items including 
dairy, bread, eggs, flowers, and fresh orange juice. There are bulk food options and many specialty 
items. Monterey Market also sells non-perishable items, such as a variety of vinegars, but it is most 
widely regarded for its produce options. Store hours are Monday – Friday, 9:00AM – 7:00PM, 
Saturday, 8:30AM – 6:00PM and Sunday, 10:00AM – 5:00PM. Monterey Market is a very popular 
market with high consumer volume. Because of its distance from the Rockridge Safeway store, and 
strong customer following, Monterey Market is not anticipated to experience any negative sales 
impacts from the Safeway expansion Project.  
 
While not listed separately, there are other food vendors near the Monterey Market, also on Hopkins 
Street. These include Magnani’s Poultry, Country Cheese and coffee, Monterey Fish Market, and 
Hopkins Street Bakery. Similar to Monterey Market, and because of their specialized nature, distance, 
and loyal clientele, these vendors are not anticipated to experience any negative sales impacts 
attributable to the Rockridge Safeway expansion.  
 
Berkeley Natural Grocery Company, 1336 Gilman Street, Berkeley – 5.1 miles. The Berkeley 
Natural Grocery store is a small neighborhood-oriented grocery store with many natural, organic, 
and fair trade foods and personal products, including vitamins, soaps, and homeopathic products. 
The store features fresh produce and all natural products, including nuts for freshly ground nut 
butters. Prices can be on the high side at this store. There is a bulk foods section and strong dairy 
section. Store hours are daily 9:00AM – 8:00PM. Because of its distance from the Rockridge Safeway 
store and niche orientation, this store is not anticipated to experience any negative sales impacts due 
to the Rockridge Safeway expansion.  
 
Farmer Joe’s Marketplace, 3501 MacArthur Boulevard, Oakland – 5.2 miles. Farmer Joe’s 
Marketplace in Oakland’s Laurel commercial area is a local family-run supermarket that specializes in 
organic and natural foods. This store offers fresh and packaged meat and seafood, bulk foods, 
organic/health goods, and a small floral section. The quality of the store is decent, but well-kept and 
the parking area needs to be resurfaced. While visiting the store ALH Economics observed moderate 
shopper volume. The hours of operation are Monday-Friday, 9:00AM – 8:00PM and 9:00AM – 
7:30PM Saturday and Sunday. Given its organic orientation and distance from the Rockridge Safeway 
(5.2 miles) this store is not expected to compete with Safeway expansion and is not likely to experience 
negative impacts. 
 
Discount Grocery and Food Stores Near or Outside the Market Area 
 
Pak ‘N Save, 3889 San Pablo Avenue, Emeryville – 2.0 miles. Pak ’N Save is a discount-oriented 
grocery chain owned by Safeway. This store is located in the East Bay Bridge shopping center. 
Adjacent stores include Subway, Casual Male XL, Baskin Robbins, Little Caesar’s, and Mattress 
Discounters. This large discount store offers a fresh bakery, deli counter, fresh and packaged meat, 
and packaged seafood. Inside the store is also an ACE Check Cashing stand and video rental kiosk. 
This store is showing signs of wear-and-tear. The needed renovation of this store has been approved 
by the City of Emeryville and will include a redesigned northern façade including additional entry, 
replacement of all signs and two new signs, and minor improvements to the parking lot including new 
landscaping. While visiting the store ALH Economics observed moderate shopper volume. The hours 
of operation are 6:00AM – Midnight, Monday – Sunday. Given the discount orientation of this store, it 
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is not considered competitive with the Rockridge Safeway, but because of the distance from the 
Rockridge Safeway (2.0 miles), it may experience some sales impacts from the expansion project. 
 
Grocery Outlet, 2001 4th Street, Berkeley – 5.7 miles. Grocery Outlet is a national discount 
grocery store chain. This store is a small, adequately maintained market located approximately 5.7 
miles from the Rockridge Safeway store. While visiting the store ALH Economics observed moderate 
shopper volume. Store hours are 8:00AM – 9:00PM daily. Given this store’s discount orientation and 
distance from Safeway, it is not likely to be competitive with the Rockridge Safeway expansion. 
 
GROCERY AND FOOD STORES MOST SUSCEPTIBLE TO IMPACTS  
 
Summary of Impacts  
 
The Project impacts analysis in Exhibit 13 estimated $10.9 million in food & beverage sales impacts 
attributable to the Project. Exhibit B-1, which provides historical store sales trend data, suggests an 
average grocery store benchmark sales performance figure of about $500 per square foot. At this 
performance level, the estimated $10.9 million in sales impacts is equivalent to support for 
approximately 21,800 square feet. This amount is equivalent to a moderate-sized grocery store, 
larger than a Trader Joe’s store, but smaller than Whole Foods.  
 
However, many of the market area’s larger grocery stores perform above this industry standard level. 
As cited earlier, the national average for Trader Joe’s in 2011 was $1,790 per square foot, while the 
equivalent figure for Whole Foods was $854. All indications are that Berkeley Bowl also achieves 
higher than the $500 overall industry average. Therefore, the $10.9 million in sales impacts would 
translate into much lesser store impacts given consideration of the actual performance of the existing 
base of grocery stores.  
 
Stores Likely to Experience Sales Impacts  
 
Grocery Stores. ALH Economics believes that grocery stores with conventional and upscale 
orientations are most susceptible to sales impacts from the expanded Rockridge Safeway store given 
the store’s repositioning as a Lifestyle brand store, which is more upscale than the standard Safeway 
stores. Among the larger stores referenced above, there are two conventional grocery stores, two 
upscale grocery stores, two niche grocery stores, and one discount grocery store in the market area, 
all of which are in the City of Oakland. The closest conventional store is the Safeway located at 
College & Claremont Avenues, 1.1 miles away, followed by the Safeway on Grand Avenue, 
approximately 1.6 miles away. The closest upscale store is Piedmont Grocery on Piedmont Avenue 
located approximately 1.0 mile away and the second upscale store is the Whole Foods on Bay Place, 
located approximately 2.1 miles away. The closest larger niche store is Trader Joe’s on College 
Avenue, just 0.7 miles from the Rockridge Safeway store location, and the second larger niche store is 
the Trader Joe’s on Lakeshore Avenue, approximately 2.3 miles away. The closest discount grocery 
store is the Grocery Outlet on Broadway, located 1.6 miles away from the Rockridge Safeway. All 
these stores with the exception of the Grocery Outlet are anticipated to experience some negative 
sales impacts following the expansion and repositioning of the Rockridge Safeway store;18 however, 
the conventional- and upscale-oriented stores are anticipated to experience more impacts than the 
other store types. 
 
                                                
18 An exception is the Safeway at College & Claremont Avenues if the proposed expansion for this store is 
approved and comes to pass.  
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Several other larger grocery stores outside the market area are also anticipated to incur some sales 
impacts, mostly due to changed shopping patterns among shoppers who live in portions of the market 
area that overlap with the market areas for these other stores. As referenced in the individual store 
write-ups above, these larger stores near the market area include the Whole Foods on Telegraph 
Avenue located 1.9 miles away in Berkeley, the Pak ‘n Save on San Palo Avenue located in Emeryville 
2.0 miles away, the Berkeley Bowl located 2.4 miles away in Berkeley, and the Lucky and Safeway on 
Mountain Boulevard in Oakland’s Montclair Village, both 3.0 miles away. It is possible that all of 
these stores might incur some degree of sales impacts following the redevelopment of the Rockridge 
Safeway store, as shoppers explore the broader options available at the expanded store while still 
continuing to shop at these other stores.  
 
Many of the cited grocery stores are outperforming national averages. Because of their strong 
performance, the relatively low volume of sales impacts, and number and geographical dispersion of 
the potentially impacted stores, all of the identified large- to mid-sized conventional, upscale, niche, 
ethnic, and discount grocery stores are anticipated to be able to withstand the competition from the 
expanded Safeway store. Most of these stores are strong performers with a strong customer base. As 
experienced retailers, they are anticipated to be able to counterbalance product-based sales losses 
with new merchandising strategies, and thereby retain loyal customers.  
 
Smaller Food Stores. It is possible that other, smaller food stores in and near the market area may 
also experience some sales impacts. As identified in the preceding store-by-store analysis, these stores 
could include the market area’s Village Market located 1.0 miles from the Rockridge Safeway, Monte 
Vista Food Center located 1.0 miles away, Lakeshore Produce & Health Foods located 2.1 miles 
away, and Yasai Produce Market and Ver Brugge Meat-Fish Poultry, both 1.1 miles away. As opined 
above, Yasai and Ver Brugge are only anticipated to experience sales impacts if the planned College 
& Claremont Safeway expansion project is not approved. If this expansion occurs, then these stores 
are likely to experience some degree of sales impacts attributable to the College & Claremont 
Safeway. If that transpires, however, then the Rockridge Safeway expansion is not anticipated to result 
in additional negative sales impacts for these food stores. However, if the College & Claremont 
Safeway store does not expand as planned, then it is possible that Yasai Produce Market and Ver 
Brugge Meat-Fish Poultry might incur some negative sales impacts following completion of the 
Rockridge Safeway Project.  
 
While these and the other small stores may experience sales losses, they are not anticipated to be 
severe enough to trigger closure. It is notable that these stores have coexisted with Safeway for many 
years. They therefore already offer products and services valued by customers that are not available at 
Safeway. Even with the greater volume of goods that will be available at the expanded Safeway these 
niche stores will continue to provide quality of service and products not available at Safeway. 
Customers might initially spend their shopping dollars at the expanded Rockridge Safeway while they 
explore the greater product offerings, but they are anticipated to continue to shop at their more 
convenient neighborhood shopping locations, which are sure to change their product offerings and 
service levels if warranted due to enhanced Safeway competition. However, shopping convenience 
and quality of service and products are anticipated to prevail over the long-run to the benefit of the 
smaller stores, especially since the larger size of the expanded Safeway will result in a more time 
intensive shopping trip for Safeway customers than the current store. Ultimately, the neighborhood 
convenience of these smaller stores will be reasserted and long-term customers will remain loyal to 
the store.  
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Overall Summary. Based upon the findings set forth in this study, ALH Economics concludes that no 
existing stores will experience sales impacts attributable to the Project so severe as to induce store 
closure. Impacts are anticipated to be spread widely, dispersed among a range of existing food 
stores. Moreover, the stores anticipated to experience the greatest impacts are the stores achieving 
among the highest sales performance, with these high sales buffering the potential impacts of any 
prospective sales losses.  
 
OFFSETTING EFFECTS OF FUTURE GROWTH  
 
The Safeway expansion is estimated to be completed in 2014, with completion of the center 
anticipated to follow in 2015. The year 2015 will also comprise the first full year of operations for the 
relocated and expanded Safeway store. There may be potential for new market area growth to 
generate yet additional demand for food sales in and near the market area by this timeframe.  
 
Demographic projections suggest the potential for 1,845 new households in the market area between 
2012 and 2015 (see Exhibit 5). This projection was prepared based on coupling ABAG market area 
census-tract level household growth projections prepared prior to the 2010 census with the actual 
2010 household counts identified in the census. Although the amount of actual growth may prove less 
than that which is projected, it provides a sense of the potential demand that could be generated 
pursuant to residential development in the market area.  
 
As Exhibit 14 indicates, the 1,845 new households are estimated to generate $54.8 million in retail 
demand. The largest component of this demand is $9.1 million for food stores, the great majority of 
which would likely be captured in the market area given the propensity for consumers to purchase 
groceries relatively close to home. This level of demand, therefore, if realized, could offset up to 84% 
of the maximum $10.9 million in food sales impacts. There is demand for yet additional retail 
categories, which would also help offset the estimated Project impacts in the home furnishings & 
appliances category and generally boost the market area’s retail sales base.  
 
This analysis indicates the potential for some increment of new household growth in the market area 
to be generated prior to the completion of the Project. This new demand will offset some of the 
Project’s anticipated negative sales impacts on existing market area grocery and food stores.  
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VIII. CUMULATIVE PROJECT IMPACTS  
 
This analysis seeks to quantify the impact of the Project taking into consideration other planned 
competitive retail projects within or very near the market area. The cumulative projects assessed for 
impacts include retail developments that are in various stages of entitlement or planning, or recently 
completed. Because specific development timelines are not available for many of the projects, the 
analysis carefully considers each project prior to determining the set of projects most likely to be 
operational during the Project’s approximate timeframe.  
 
IDENTIFIED RETAIL DEVELOPMENT PROJECTS  
 
ALH Economics identified 16 potential cumulative retail development projects in the market area and 
surrounding areas. Information about these projects was primarily derived from interviews with local 
government sources, reviews of planning department information, and supplemental news articles. 
These 16 projects are described in Exhibit 15, which also identifies their distance from the Project site.  
 
Only five of the cumulative projects are within the market area. These projects include the following: 

 
• Civiq, located at 51st Street and Telegraph Avenue in Oakland - a mixed-use development 

with 19,500 square feet of retail, 100 residential units, and 60,000 square feet of office 
space, with unknown timing;  

• BevMo! on Piedmont Avenue in Oakland – a retail beverage store seeking a conditional use 
permit to locate in space previously occupied by Blockbuster;  

• MacArthur BART Transit Village in Oakland – an affordable housing and redevelopment 
project adjacent to the BART station comprising 624 residential units,  42,500 square feet of 
retail/commercial space, and surface parking;  

• Valdez & 23rd Street Project in Oakland – a mixed use project with 281 residential units, 500-
car parking structure, including 250 public spaces, and potential space for 12,000 square feet 
of retail; and 

• College & Claremont Safeway expansion, located at College and Claremont avenues, 36,787 
net new square feet of retail, including expansion and conversion of a Safeway store to a 
Lifestyle store, 1.1 miles from the Project site, EIR and public review in progress, potential 
completion date 2015. 

 
These five projects vary in distance from the Project site, ranging from 0.6 miles for the 51st Street and 
Telegraph Avenue project and 2.0 miles for the Valdez & 23rd Street Project.  
 
The 11 other projects are located in Oakland, Berkeley, and Emeryville, ranging 2.3 to 10.4 miles 
from the Project site. These projects are included because their market areas may overlap to some 
extent with the Project’s market area, thus providing competition for market area resident retail 
expenditures.  
 
These 11 additional projects and their net amount of planned retail space are as follows, by city: 
 
City of Oakland 
 

• Kaiser Center in Oakland, approved project with potentially 22,000 square feet of retail space 
2.3 miles from the Project site, completion not anticipated for a number of years;  
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• Jack London Square redevelopment in Oakland, approved with 10,000 square feet of 
additional retail, 3.2 miles from the Project site; 

• Oak to Ninth mixed use project in Oakland, approved, with up to 200,000 square feet of 
planned commercial space, located 4.1 miles from the Project site, with potential opening by 
2015 (this project also includes planned residential development); and 

• Foothill Square Redevelopment Project, 85,844 net new square feet of retail, 10.4 miles from 
the project site, approved with expected completion in 2013. 

 
City of Berkeley 
 

• Berkeley Iceland redevelopment in Berkeley into a Sports Basement store with 71,000 square 
feet of retail space, EIR in progress, located 2.5 miles from the Project site; and 

• Shattuck Safeway expansion, located on Shattuck Avenue near Rose Street in Berkeley, recently 
completed construction of 17,250 net incremental square feet of retail space, 3.9 miles from 
the Project site. 
 

City of Emeryville 
 

• Pak ‘n Save Foods, on San Pablo Avenue between Peralta Street and Yerba Buena Avenue, 
2.2 miles from the Project site, a store update and minor parking lot and landscaping 
improvements, no increment in retail space, approved and anticipated to be completed in 
2012;  

• Parkside Project, bounded by Powell, Hollis, and Doyle streets and Stanford Avenue, 
residential project with 10,222 square feet of retail, 2.5 miles from the Project site, approved 
with opening anticipated fall 2013; 

• Bay Street, Site A, proposed development at the northeast corner of Christie Avenue and 
Shellmound Street, 3.3 miles from the Project site, totaling 20,400 square feet of retail, 
development timing unknown; 

• Bay Street, Suite B, a proposed 150,000-square-foot Macy’s department store 3.3 miles from 
the Project site, development timing unknown; and 

• Gateway@Emeryville, a proposed mixed-use project with 14,100 square feet of retail space 
along with residential and hotel uses, 3.3 miles from the Project site, development timing 
unknown. 

 
Because of uncertainties in the entitlement and development process, compounded by the effects of 
the economy on development plans, ALH Economics does not assume that all these projects have the 
potential of being developed coincident with the Project’s timeframe. Other projects are not 
considered in the cumulative process because they are not deemed likely to draw from the Project’s 
market area, such as the small amount of retail associated with the Parkside Project in Emeryville.  
 
Of the cited projects, 12 are assumed to comprise cumulative projects for analytical purposes. These 
projects are identified on Exhibit 18, with the numbering matching the numbering on Exhibit 15. The 
excluded projects include most of the Emeryville projects, including the Pak ‘n Save update, Bay Street 
Sites A and B, and Gateway@Emeryville, due to lack of market area overlap and anticipated timing, 
i.e., unknown timing. 
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CUMULATIVE PROJECT SALES ESTIMATES AND SALES IMPACTS 
 
Sales Estimates  
 
Sales figures for the 12 cumulative projects are estimated in Exhibit 18. The estimates were developed 
with sensitivity to the size and nature of the prospective retail space, and range from $251 per square 
foot to $800 per square foot, as general sales estimations. These figures reflect estimates for 
neighborhood shopping centers, several types of food stores, generalized other retail sales, or other 
specific retail categories, depending upon the orientation of the cumulative project. For the full 
amount of planned retail development among the cumulative projects, which totals 522,925 square 
feet, these estimated sales total $216.1 million.  
 
The cumulative retail projects will compete with the Project’s market area only to the extent that their 
market areas overlap. Exhibit 18 also shows estimates of the share of each cumulative project sales 
anticipated to be sourced from the same market area as the Project. These estimates are the result of 
generalized assumptions, based on consideration of the location of the projects, their distance from 
the Rockridge Safeway expansion site, and the anticipated nature of their retail space and likely 
consumer. For example, Civiq at 51st and Telegraph Avenue project is located closest in proximity to 
the site, situated 0.6 miles from the Project. This project is anticipated to have a 100% overlap with the 
Project’s market area because of the proximity to the project. The Macarthur BART transit project is 
also estimated to have a 100% overlap with the Project’s market area. Another project located within 
the market area, 2.0 miles from the Project, is Valdez and 23rd, which is anticipated to have a 50% 
overlap with the Project’s market area. A greater figure is not used because this is a relatively small 
project, unlikely to have a significant market draw, and thus is not anticipated to draw customers from 
the northern portion of the Project’s market area. The other cumulative projects are assumed to have 
5% to 80% market area overlap with the Project, with the cumulative projects located outside the 
Project’s market area assumed to be at the low end of this range.  
 
Of particular relevance to the cumulative analysis are the plans for the College & Claremont Safeway 
site. As referenced in Exhibits 16 and 17, an existing 24,260-square foot Safeway store with 1,120 
square feet of pad space will be redeveloped featuring an expanded 51,510-square-foot Safeway 
store, more than doubling the size of the store, and an additional 9,537 square feet of restaurant and 
retail space. The result will comprise a net increase of 36,787 square feet of commercial space (see 
Exhibit 16). 
 
As presented in Exhibit 17, this net increment of retail space is estimated to generate $26.1 million in 
net new retail sales, of which 28% are estimated to be generated by this project’s market area 
residents, or $7.3 million. A retail space distribution for the 10,657 square feet of net new retail space 
for users other than Safeway includes 2,744 square feet of restaurant space and the remaining 7,913 
square feet was developed by ALH Economics, based upon trends at other comparably-sized retail 
centers, and assumes tenants will comprise 2/3 in the Other Retail category, which includes gifts, 
books, jewelry, and florists, among others, and 1/3 in the Apparel category. 
 
 Only a portion of the market area for the College & Claremont Safeway project will be competitive 
with and overlap with the Rockridge Safeway expansion Project. In a separate urban decay analysis, 
completed for the College & Claremont Safeway store, ALH Economics developed an estimate of the 
market area for College & Claremont Safeway store. This market area includes a smaller portion of 
the City of Oakland than the Rockridge store and also includes portions of the City of Berkeley. Based 
on demographic estimates associated with the market are for this store, ALH Economics estimates that 
28% of the College & Claremont Safeway store’s market area households are in common with the 
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Rockridge Safeway project. Thus, the competitive stores analysis in Exhibit 17 indicates that $7.3 
million of the sales at the College & Claremont Safeway project are anticipated to be generated by 
the market area for the Rockridge Safeway Project.  
 
Pursuant to the market area overlap assumptions, $56.4 million of cumulative project estimated sales 
are assumed to be competitive with the Project and generated by residents within the Project’s market 
area (see Exhibit 18). These retail sales are then distributed by retail category in Exhibit 19. The sales 
distributions are based upon industry averages identified by type of retail shopping center, as 
presented in Exhibit B-9. The results indicate that the largest portions of cumulative project market 
area sales will occur in two retail categories: food and beverage stores, with $19.4 million, or 36% the 
competitive total; and other retail, with $27.1 million, or 50% the competitive total (both percentages 
rounded). The remaining categories include food service and drinking places with $3.8 million in 
sales, general merchandise with $4.9 million in sales, clothing & clothing accessories with $0.7 
million in sales, and building materials & garden equipment with a scant $0.4 million in sales.  
 
Impact Analysis  
 
In an analysis parallel to the Project impact analysis, the cumulative project impact analysis is 
documented in Exhibit 20. This exhibit takes into consideration the anticipated sales by retail category 
from the Rockridge Safeway expansion and the cumulative projects, focusing on the sales anticipated 
to originate from each project’s market area. As with the Project’s sales impact analysis, the 
cumulative projects analysis includes recapture of a portion of the estimated market area leakage for 
retail categories where leakage was identified. The assumptions underlying the share of sales 
recaptured for the cumulative projects are similar to the assumptions described for the Project’s impact 
analysis.  
 
The results in Exhibit 20 indicate maximum cumulative project impacts on market area retailers 
totaling $59.7 million. This compares to the Project’s impact analysis of $14.2 million. Table 3 
highlights the comparative sales impact findings for just the Project as well as the Project in 
combination with the competitive portion of the cumulative retail projects.  
 
The figures in Table 3 indicate that three categories will experience incremental sales impacts on top 
of the sales impacts from the Project alone that are more than negligible, especially relative to the 
existing sales base. These include an incremental $19.4 million in food & beverage store impacts, an 
incremental $6.1 million in clothing & clothing accessories, and an incremental $20.0 in other retail 
impacts. The home furnishings & accessories category will experience sales impacts from the Project 
alone. 
 
As with the Project impacts, extensive market area retail leakage will still remain following 
development of the cumulative projects. This remaining leakage provides an opportunity for other 
retailers to enter the marketplace focused on satisfying unmet retail demand.  
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Table 3 
Comparative Sales Impacts  

Rockridge Safeway Project and Cumulative Projects  
 

          

    
Cumulative 

Retail Category   Project   Projects 

     Motor Vehicles & Parts 
 

$0 
 

$0 

Home Furnishings 
 

$3,274,508 
 

$3,274,508 

Bldg Mat'ls/Garden 
 

$0 
 

$0 

Food & Beverage Stores 
 

$10,904,320 
 

$30,342,685 

Gasoline Stations 
 

$0 
 

$0 

Clothing & Accessories 
 

$0 
 

$6,131,920 

General Merchandise 
 

$0 
 

$0 

Food Services/Drinking 
 

$0 
 

$0 

Other Retail 
 

$0   $19,981,042 

        Total   $14,178,828   $59,730,154 

Note: Figures may not total due to rounding. 

Sources: Exhibits 13 and 20.  
 

 
Clothing & Clothing Accessories Impacts. The incremental impact in this category is moderate, 
totaling $6.1 million in clothing & clothing accessories. As a share of market area sales for this sales 
category, this volume of sales impact is equal to 38.1% of the market area sales base. This high 
percentage of market area sales impact is primarily an indicator of the market area’s low sales base 
in these categories, and not an indicator of strong market impacts. For this category, market area 
leakage is estimated to persist, even after absorption of the cumulative project sales. The analysis, 
however, conservatively assumed that not all the sales would be absorbed through leakage, and that 
some market area impacts could occur. However, the square footage equivalent of these impacts is 
fairly small, comprising 14,000 square feet of space (assuming $434 per square foot).19 This 
increment of space is small, so the more likely scenario is that existing retailers will lose some 
increment of sales, but not so much as to induce store closure. Therefore, ALH Economics does not 
believe the clothing/clothing accessories impacts will result in any store closures and will therefore 
have no potential to contribute to or cause urban decay.  
 
Other Retail Impacts. The nature of the other retail impacts will be dependent upon the type of 
retailers that locate in all of the cumulative projects. Almost every cumulative project is estimated to 
have some component of sales in this broad category, which can include sporting goods, office 
supplies, pet supplies, jewelry, toy stores, pharmacy, and gifts and hobbies, among other retailers. In 
all likelihood, each project will have a different mix of retailers comprising this category, such that one 
narrow type of retail will not experience all the estimated cumulative other retail impacts. This will 
serve to spread and thereby minimize the impacts. Moreover, the estimated $20.0 million in other 
retail impacts is equivalent to support for about 56,000 square feet of retail space based on the 

                                                
19 Ibid. 
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estimated $357 per square foot sales performance figure for the other retail category.20 Because this 
increment of space is sizeable, the likely scenario is that some existing retailers will lose some 
increment of sales, but not so much as to induce store closure. Therefore, ALH Economics does not 
believe the other retail impacts will result in any store closures and will therefore have no potential to 
contribute to or cause urban decay.  
 
Food Store Impacts. The cumulative food sales impact is estimated at $30.3 million, including the 
$19.4 million incremental impacts attributable to the cumulative projects. While Exhibit 20 represents 
these sales impacts as a share of the market area’s food & beverage store retail sales base, these 
impacts are likely to be experienced in a more dispersed geography. This wider dispersion is 
attributable to the wide variety of food store shopping opportunities available throughout the region 
and the nature of the projects generating the incremental cumulative food sales impacts. For example, 
approximately $1.7 million of the estimated cumulative food sales is attributable to the planned Foods 
Co. discount grocery store at Foothill Square outside the market area (see Exhibit 19). Given its 
discount orientation this store will be most likely to divert sales from other discount food operators. 
The existing discount food retailer in the market area is Grocery Outlet and there is a Pak ’N Save 
nearby. These two stores and other discount shopping locations such as Smart & Final might be more 
likely to experience sales impacts attributable to the Foods Co. than the market area’s predominantly 
upscale and niche groceries and food stores.  
 
Another component of the estimated cumulative food sales impacts is the result of ALH Economics 
assumptions regarding cumulative project composition. For several of the projects, food sales were 
assumed because of the likely neighborhood orientation of their planned retail space, such as the 
19,600 square feet planned at Civiq, located at 51st Street and Telegraph Avenue. While tenants have 
not yet been identified for this project, the analysis assumed 40% of the sales would be in the food & 
beverage category because this is generally consistent with the tenant composition of neighborhood 
shopping centers (See Exhibit B-9). Similar food & beverage tenant assumptions were made for other 
cumulative projects in the absence of identified tenant strategies. Thus, there is the potential that the 
cumulative food sales are overstated, contributing to overestimation of the potential food sales 
impacts. Future demand pursuant to household growth will also comprise a factor serving to minimize 
the cumulative food sales impacts. 
 
As with the Project impacts, some smaller grocery and food stores within the market area and beyond 
might experience some short-term changes in demand as shoppers explore the expanded shopping 
opportunities presented by the cumulative projects. However, these shoppers are ultimately anticipated 
to restore some, if not all of their diverted shopping to these small grocery or food stores after an 
initial time period, especially if the cumulative projects do not comprise a substantially new food store 
offering, which is not anticipated. If, however, any existing stores do close as a result of food sales 
impacts, the extent to which such store closures become problematic for the retail market will also 
depend upon the market strength, regulatory controls, and actions pursued by property owners. These 
market area characteristics and the resulting likelihood of potential vacancies causing urban decay 
are discussed in the following chapter. 

                                                
20 See Exhibit B-1 for the sales per square foot estimate. 
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IX. URBAN DECAY DETERMINATION  
 
The purpose of this chapter is to assess the degree to which development of the Rockridge Safeway 
expansion Project in Oakland will or will not contribute to or cause urban decay. This includes impacts 
associated with the Project combined with other cumulative planned retail development. This chapter 
discusses the definition of urban decay, the study’s approach to determining urban decay potential, 
and ALH Economics’ urban decay determination.  
 
STUDY DEFINITION OF URBAN DECAY 
 
For the purpose of this analysis, urban decay is defined as, among other characteristics, visible 
symptoms of physical deterioration that invite vandalism, loitering, and graffiti that is caused by a 
downward spiral of business closures and long term vacancies. The outward manifestations of urban 
decay include, but are not limited to, plywood-boarded doors and windows, parked trucks and long 
term unauthorized use of the properties and parking lots, extensive gang and other graffiti and 
offensive words painted on buildings, dumping of refuse on site, overturned dumpsters, broken 
parking barriers, broken glass littering the site, dead trees and shrubbery together with weeds, lack of 
building maintenance, homeless encampments, and unsightly and/or dilapidated fencing. A project’s 
economic impacts on a community are only considered significant if they lead to adverse physical 
changes in the environment. 
 
APPROACH TO DETERMINING URBAN DECAY POTENTIAL  
 
ALH Economics engaged in several tasks to assess the probability of urban decay ensuing from Project 
development and the identified cumulative projects. These tasks revolved around assessing the 
potential for closed retail store spaces, if any, to either (a) remain vacant for a prolonged period of 
time such that they contribute to the multitude of causes that could eventually lead to urban decay, or 
(b) be leased to other retailers within a reasonable marketing period. 
 
The purpose of this research was to determine if sufficient retailer demand exists to absorb vacated 
space in the event existing retailers close due to any negative economic impacts of the Project and the 
development of other planned retail. ALH Economics conducted field research and contacted real 
estate brokers and third party resources to determine the commercial health of the market area.  
 
THE CURRENT ENVIRONMENT 

ALH Economics conducted fieldwork throughout the Oakland portion of the market area and the City 
of Piedmont, which is fully encompassed within the market area. The purpose of this fieldwork was to 
perform reconnaissance of the Project site, identify and visit select competitive retailers, examine the 
physical condition of major shopping centers and commercial shopping corridors, and identify 
existing retail vacancies and assess their condition and appearance. Much of the findings from this 
field reconnaissance were presented earlier during the review of the market area’s retail corridors and 
the individual grocery and food store descriptions. These personal observations are complemented by 
historical and current retail market performance data, demonstrating the underlying strength or 
weakness of the local commercial retail market.  
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Retail Market Statistics  
  
Historically, the City of Oakland has generally maintained a relatively healthy retail market sector. 
Historical trend data in Exhibit 21 presents general vacancy, absorption, and new construction trends 
in Oakland by quarter beginning in 2006. Such trend data are not available exclusively for the 
Oakland portion of the market area. However, citywide trends in general are informative, and the 
fieldwork conducted in the Oakland portion of the market area suggested that the market area’s 
market conditions area are likely as strong as the City’s as a whole.  
 
Exhibit 21 indicates that as of first quarter 2012, Oakland had an overall retail vacancy rate of 3.9%. 
This rate falls in the middle of noted rates during the 2006 to 2012 time period, with vacancy as high 
as 4.9% and as low as 2.7%. Throughout the course of the most recent recession and its aftermath 
retail vacancy has been low in Oakland, never exceeding 4.9% since the first quarter of 2011. This 
indicates a strong retail market in the City of Oakland, which has a base of approximately 22.3 
million square feet of retail space. In general, retail markets are deemed most healthy when there is 
some increment of vacancy, at least 5.0%, which allows for market fluidity and growth of existing 
retailers. Thus, the first quarter 2012 Oakland retail vacancy rate of 3.9% is a low vacancy rate, 
indicative of a very strong and tight retail market.  
 
In all likelihood the retail inventory tracked in Exhibit 21 does not comprise a full census of Oakland’s 
commercial retail space. The data provide a strong indicator of overall market conditions, and thus is 
considered representative of Oakland’s retail market performance.  
 
Retail Lease Transactions 
 
Exhibit 21 demonstrates that retail vacancies in Oakland are finding new tenants. This exhibit 
identified 115 retail leases executed over a one-year period, from April 2011 through the end of 
March 2012, totaling 214,158 square feet of leased space, with an average size of about 1,900 
square feet. This volume of lease transactions, during a period of time still effected by the most recent 
national recession, is an indicator of strong interest in Oakland’s commercial retail market.  
 
Retail Vacancies 
 
Exhibit 22 presents listings of retail vacancies as of June 2012 for Oakland. The list is extensive, and 
includes properties throughout the City, not just within the Project’s market area. The list should 
therefore not be interpreted as a list of only market area vacancies, nor is the list a complete inventory 
of vacancies. However, it is an indicator of existing vacancies, and serves to demonstrate that the 
market area’s vacancies are only a small portion of the City’s retail vacancies. In reviewing this list of 
vacancies it is important to remember that despite the quantity of vacancies, Oakland’s retail vacancy 
rate was measured at 3.9% during the timeframe represented. 
 
Within the market area portion of the City of Oakland, the existing vacancies included in Exhibit 22 
for which development plans are not in progress (excluding vacancies at Rockridge Plaza) total 
approximately 150,000 square feet, or 17% of the City’s retail vacancies. There are about 22 such 
vacancies noted in the market area, located along major retail nodes and shopping districts, including 
Broadway, Lakeshore Avenue, Grand Avenue, Harrison Street, Piedmont Avenue, Telegraph Avenue, 
and San Pablo Avenue. Other retail vacancies exist in the market area, but the greatest majority 
appears to be referenced in Exhibit 22. The average market area vacancy noted is approximately 
6,800 square feet, with several larger vacancies mostly comprising former auto dealerships, which 
can provide problematical reuse scenarios. The largest vacancy, totaling 17,000 square feet, is 
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contiguous space located on Telegraph Avenue in Oakland’s Northgate/Koreatown area. There are 
other market area vacancies in the Northgate/Koreatown area as well as numerous vacancies along 
the portion of Broadway to the south of the Rockridge Safeway site. These are the two market area 
commercial districts that are the most run down and are not characterized by cohesive commercial 
uses, with the existing commercial properties interspersed with a range of other uses such as medical- 
and auto-related. The southern portion of Temescal/Koreatown, which is a transitional commercial 
area, also appears to have a greater propensity for vacant commercial spaces than most other 
portions of the market area. In contrast, the market area’s strongest shopping districts, such as a 
Piedmont Avenue, Rockridge, Lakeshore Avenue, and Grand Avenue/Grand Lake, typically have none 
or very few vacancies, with vacancies filling quickly when they become available. In general, most of 
the market area vacancies are well to reasonably well maintained, with only a few properties 
exhibiting select indicators of deterioration, such as boarded up windows or doors, including some 
appearing to be pursuant to fire damage. 
 
The most notable market area vacancy is very near the Project site, comprising the former Poppy 
Fabrics store on Broadway just north of 51st Street. This long-term vacant property shows current 
evidence of graffiti, although in the past examples of graffiti were abated. Redevelopment of the 
Rockridge Safeway could prove beneficial to this property, enhancing the overall commercial draw 
and appeal of the immediate environs. Overall, the market area retail vacancies are well-maintained 
and the commercial real estate market appears relatively healthy.  
 
POTENTIAL FOR URBAN DECAY RESULTING FROM THE PROJECT 
 
Contributing Causes to Urban Decay  
 
Before considering how the Project and cumulative projects might affect the market and environs, it is 
useful to focus on what constitutes the environmental impact known as urban decay. The leading court 
case on the subject, Bakersfield Citizens for Local Control v. City of Bakersfield (2004) 124 
Cal.App.4th 1184, 1204, described the phenomenon as “a chain reaction of store closures and long-
term vacancies, ultimately destroying existing neighborhoods and leaving decaying shells in their 
wake.” The court also discussed prior case law that addressed the potential for large retail projects to 
cause “physical deterioration of [a] downtown area” or “a general deterioration of [a] downtown 
area.” (Id. at pp. 1206, 1207). When looking at the phenomenon of urban decay, it is also helpful to 
note economic impacts that do not constitute urban decay. For example, a vacant building is not 
urban decay, even if the building were to be vacant over a relatively long time. Similarly, even a 
number of empty storefronts will not constitute urban decay. Based on the preceding descriptions 
regarding urban decay, therefore, ALH Economics’ analysis examined whether there was sufficient 
market demand to support the Project without affecting existing retailers so severely such as to lead to 
a downward spiral toward decay.  
 
There are existing retail vacancies in the market area. Most of the vacant retail spaces observed 
during field reconnaissance of the market area are in good condition, with limited signs of 
deterioration or decay. These vacancies are occurring independent of Project or cumulative project 
development. The condition of the vacancies indicates that property owners are, in the most part, 
engaging in property maintenance efforts and providing upkeep even in the absence of tenants. The 
few exceptions to this observation are very limited. 
 
The findings presented earlier regarding the Project’s sales impacts indicate the potential for $14.2 
million in market area sales diversions, in the categories of food & beverage stores and home 
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furnishings & appliances. When the broader range of cumulative projects is considered, sales impacts 
were additionally identified in clothing & clothing accessories and other retail categories, with the 
cumulative total of all sales impacts increasing to $59.7 million. These are impacts remaining after 
sales leakage is captured by the Project as well as the cumulative projects. A portion of these impacts 
are anticipated to be absorbed through new growth, recaptured sales from the closed Andronico’s on 
Telegraph Avenue, and some retailer repositioning. The level of impacts that may remain even after 
new demand and retailer repositioning are accounted for can lead to any one or more of the 
following consequences: 
 

1. sales diversion from existing market area retailers; 
2. slower than anticipated completion and opening of space at the Project and the cumulative 

retail developments; 
3. lower initial sales volumes at the Project and the cumulative retail developments; and 
4. a longer than estimated period of time to reach stabilized sales among the new retail 

developments. 
 
In other words, the estimated sales impacts are likely to affect two types of businesses/retailers:  
existing retailers (#1 above); and the developers and future tenants of the other retail centers 
proposed for the market (#2-#4 above). With regard to the impact on existing retailers, some existing 
stores in the impact categories could sustain a short-term reduction in sales while others may sustain 
more long-term reductions. It is when stores close that concerns about urban decay come to the 
forefront. However, ALH Economics does not anticipate store closures relative to development of the 
Project and cumulative projects, thereby limiting the potential for urban decay to ensue as a result of 
Project development.  
 
Urban Decay Conclusion  
 
In developing a conclusion regarding the potential for urban decay, ALH Economics relied on the 
definition presented earlier in this chapter, which focused on determining whether or not physical 
deterioration would likely result from the opening of the Project and other cumulative retail 
developments. ALH Economics’ conclusion is based on consideration of current market conditions, 
findings regarding diverted sales, and regulatory controls, as summarized below: 
 
 Current Market Conditions: The field research and market research indicated that 

retail market conditions are strong in the market area. The City of Oakland has a low 
retail vacancy rate, with few vacancies in the market area’s major commercial 
shopping nodes. This indicates that while there are a few such properties, long-term 
retail vacancy is not a prevalent issue in the market area. There are limited retail 
properties in Piedmont and thus no appreciable retail vacancy in Piedmont. Existing 
retail vacancies generally appear well-maintained and retail vacancies in the market 
area are typically absorbed quickly, especially in the market area’s major retail 
shopping districts. There are only limited instances of poorly maintained retail 
vacancies within the market area.  

  
 Diverted Sales and Additional Retail Leakage: ALH Economics anticipates that 

despite the Project’s and cumulative projects’ sales impacts, especially in the food & 
beverage category, existing retailers will not close as a result of the new project 
openings. The most competitive existing stores are high retail sales performers and are 
anticipated to be able to withstand the enhanced competition. However, if any stores 
do close, the market area is anticipated to be characterized by continued retail 
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leakage in almost all major retail categories. This remaining leakage provides an 
opportunity for other retailers to enter the marketplace focused on satisfying unmet 
retail demand. Given the size of Oakland’s retail market, over 200,000 incremental 
square feet would need to become vacant to increase Oakland’s retail vacancy rate by 
1.0%. Even with this level of increment, the Oakland retail market would still be 
operating at a healthy overall vacancy rate.   
 

 Regulatory Controls: City ordinances, such as the City of Oakland Municipal Code 
of Ordinances Chapter 8.10 on Graffiti, Chapter 8.18.060 on Noxious Weeds, 
Chapter 8.24 on Property Blight, Chapter 8.38.170 on Dumping Garbage, Chapter 
8.54 on Vacant Building Registration, Chapter 12.04 on Sidewalk, Driveway, and 
Curb Construction and Maintenance, require property owners to maintain their 
properties so as not to create a nuisance by creating a condition that reduces property 
values and promotes blight and neighborhood deterioration. Enforcement of these 
ordinances can help prevent physical deterioration due to any long-term closures of 
retail spaces. Code enforcement is managed by the City of Oakland’s Building 
Services Division. They look into the accumulation of trash, debris, graffiti, and other 
blight on properties. The Building Services Division is responsible for enforcement and 
is allowed to take actions needed to enforce the ordinances. Also, according to 
Municipal Code Chapter 15.08.110, the owner in violation, “is liable for any costs, 
expenses, accruing interest, and disbursements paid for or incurred by the City of 
Oakland and any of its contractors in correction, abatement, and prosecution of the 
violation.”21 Citizens can report code violations through a telephone hotline or online 
form. Once a complaint is issued and determined valid, the owner has 16 days to pay 
the violation ticket or work with the City to fix the violation.  
 

 Similar codes also exist in the City of Piedmont, such as the City of Piedmont 
Municipal Code of Ordinances Chapter 6 on the Abatement of Nuisances including 
“Weeds, as defined in Government Code Section 39561.5 or successor statutes, 
growing in or on streets, sidewalks and private property in the City,” “Rubbish, refuse, 
unsightly accumulations of dirt, sand, and gravel, and the like on parkways, 
sidewalks, streets or private property in the City”, “Tangible personal property not 
intended for outdoor use (including but not limited to broken or discarded furniture, 
household equipment and furnishings, garbage cans, or shopping carts) which is 
stored on property so as to be visible from a public street or the vicinity of the 
property”, “Overgrown vegetation visible from a public street and likely to harbor rats, 
vermin or other nuisances or which obstructs the view of drivers on public streets or 
private driveways and creates a safety hazard, or which impedes, obstructs or denies 
pedestrian or other lawful travel on sidewalks, walkways, or other public rights-of-
way”, “Vehicles which are wrecked, inoperable, or in a state of partial repair, whether 
or not located in a paved or graveled driveway, when visible from a public street or 
the vicinity of the property”, “Buildings which appear to be abandoned, partially 
destroyed, left in an unreasonable state of partial construction or have been declared 
substandard or dangerous by the City's building official”, “Buildings with windows and 
doors intended to be glazed which contain broken glass or no glass at all. Plywood or 
other material used to cover such window and door space for more than two weeks, if 

                                                
21 City of Oakland Municipal Code 15.08.110, “Abatement of Violations,” 
http://library.municode.com/index.aspx?clientid=16308&stateid=5&statename=california (accessed 
November 18, 2011). 
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permitted under this code, shall be painted in a color or colors compatible with the 
remainder of the building”. Chapter 6 also covers the enforcement of these 
ordinances, all of which can help prevent physical deterioration due to any long-term 
closures of retail spaces. If properties require nuisance abatement there are controls in 
place to provide this abatement. The property owner will receive a written notice from 
the City, the owner has 14-18 calendar days to fix the nuisance or 10 calendar days 
to appeal, if neither of these actions are taken then the owner will be charged for the 
violation or a lien will be placed on the property.22  

 
During the fieldwork conducted in October, 2011, and during periodic supplemental 
fieldwork in 2012, there have been only a few visible signs of litter, graffiti, weeds, or 
rubbish associated with existing commercial nodes in the Project’s market area, most 
notably at the periphery of some of the nodes, such as along the southern portion of 
Temescal/Koreatown. Thus, ALH Economics concludes that existing measures to 
maintain private commercial property in good condition in the market area are 
generally effective and will serve to help preclude the potential for urban decay and 
deterioration in the event any existing retailers in the market area close following the 
operations of the Project and other cumulative retail projects.  
 

Based upon these findings, ALH Economics concludes that the Rockridge Safeway expansion Project 
and the identified cumulative projects will not cause or contribute to urban decay.  
 

                                                
22 City of Piedmont Municipal Code, “Chapter 6 Abatement of Nuisances,” pages 6-2, 6-3, and 6-4, 
http://www.ci.piedmont.ca.us/html/city_code/pdf/chapter6.pdf (accessed July 5, 2012). 

http://www.ci.piedmont.ca.us/html/city_code/pdf/chapter6.pdf


 

  

 

ASSUMPTIONS AND GENERAL LIMITING CONDITIONS 
 
ALH Urban & Regional Economics has made extensive efforts to confirm the accuracy and 
timeliness of the information contained in this study. Such information was compiled from a 
variety of sources, including interviews with government officials, review of City and County 
documents, and other third parties deemed to be reliable. Although ALH Urban & Regional 
Economics believes all information in this study is correct, it does not warrant the accuracy of 
such information and assumes no responsibility for inaccuracies in the information by third 
parties. We have no responsibility to update this report for events and circumstances occurring 
after the date of this report. Further, no guarantee is made as to the possible effect on 
development of present or future federal, state or local legislation, including any regarding 
environmental or ecological matters. 
 
The accompanying projections and analyses are based on estimates and assumptions 
developed in connection with the study. In turn, these assumptions, and their relation to the 
projections, were developed using currently available economic data and other relevant 
information. It is the nature of forecasting, however, that some assumptions may not 
materialize, and unanticipated events and circumstances may occur. Therefore, actual results 
achieved during the projection period will likely vary from the projections, and some of the 
variations may be material to the conclusions of the analysis. 
 
Contractual obligations do not include access to or ownership transfer of any electronic data 
processing files, programs or models completed directly for or as by-products of this research 
effort, unless explicitly so agreed as part of the contract. 
 



Exhibit 1
Rockridge Safeway Store
Project Description

Site Use

Safeway 47,975 65,013 17,038

CVS Pharmacy 87,220 0 (87,220)
Restaurant 4,500 19,421 14,921
Retail, Other (1) 24,769 191,538 166,769

subtotal 116,489 210,959 94,470

Bank/Financial 21,000 8,426  (12,574)
Office, Other 0 8,835 8,835
Common Space 0 29,303 29,303

subtotal 21,000 46,564 25,564

Total 185,464 322,536 137,072

 

Net Change Square Feet
Existing Proposed Net Change

Sources:  Project drawings, July 3, 2012; and ALH Urban & Regional Economics.
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s 
fo

r t
he

 n
et

 a
dd

iti
on

al
 c
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pe

tit
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e 
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il 
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ac

e.
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4)
 T

he
re
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 n
o 
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m
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tit
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e 

re
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s 
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at

ed
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 th
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N
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-R

et
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l s
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(7
) C

V
S

 n
at

io
na

lly
 p

er
fo

rm
s 

at
 a

pp
ro

xi
m

at
el

y 
$8

00
 p

er
 s

qu
ar

e 
fo

ot
 a

cc
or

di
ng

 to
 R

et
ai

l M
ax

im
. H

ow
ev

er
, w

he
n 

th
is

 s
to

re
 w

as
 fu

lly
 u

til
iz

ed
, i

t s
er

ve
d 

m
or

e 
th

e 
fu

nc
tio

n 
of

 a
 

ge
ne

ra
l m

er
ch

an
di

se
 s

to
re

 li
ke

 T
ar

ge
t t

ha
n 

a 
ph

ar
m

ac
y 

lik
e 

m
os

t C
V

S
 o

r W
al

gr
ee

n 
st

or
es

. M
or

eo
ve

r, 
th

e 
st

or
e 

ha
s 

be
en

 c
on

tra
ct
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g 
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 s

al
es

 a
re

a 
pe

nd
in

g 
its

 p
ot

en
tia

l 
de

m
ol

iti
on

. T
he

re
fo

re
, t

he
 a

na
ly

si
s 

co
ns

er
va

tiv
el

y 
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su
m
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 s

al
es

 p
er

fo
rm

an
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 o
f $

15
8 

pe
r s

qu
ar

e 
fo

ot
 c

om
pa

ra
bl

e 
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 a
n 

av
er

ag
e 

of
 $

31
5 

pe
r s

qu
ar

e 
fo

ot
 s

pr
ea

d 
ac

ro
ss
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e-
ha

lf 
th

e 
st

or
e 
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31

5 
pe

r s
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fo
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 ra
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en
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al
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 c
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pa
ra

bl
e 
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ge
 T
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t s
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rm
an

ce
 c

ite
d 
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 E

xh
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it 
B

-1
.

(1
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 c
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g 
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d 

cl
ot
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. S

ee
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R

et
ai

l M
ax
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 s
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m
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y 

da
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E
xh

ib
it 

B
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(4
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 p
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r r
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S
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 b
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N

ie
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D
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s.

(2
) A

LH
 U

rb
an

 &
 R
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io
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l E
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m
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s 
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tim
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 th
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 8

0%
 o

f s
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 fo

r t
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s 
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oj
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t w
ill
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e 
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bu
te

d 
to

 c
on

su
m
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di
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de
 th

e 
m
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ke

t a
re
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(8
) R

et
ai

l t
en

an
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 fo
r t

he
 b

al
an

ce
 o

f t
he

 re
ta

il 
sp
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e 

ha
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 n
ot

 y
et

 b
ee

n 
de

te
rm

in
ed

. A
LH

 U
rb

an
 &

 R
eg
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na

l E
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m

ic
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d 
w
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r t
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e 
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 p
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l j
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en
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 e
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ie
nc

e 
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 th
e 

re
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il 
in
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st

ry
. T
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 a
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um
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io

ns
 in

cl
ud

e 
th

e 
fo

llo
w

in
g 
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st

rib
ut
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 b
y 

ty
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 o
f r

et
ai

l s
pa

ce
: 1

5%
 e

ac
h 

in
 h

om
e 

fu
rn

is
hi

ng
s 

an
d 

ap
pl

ia
nc

es
 a

nd
 g

en
er

al
 m

er
ch

an
di

se
, 2

0%
 c

lo
th

in
g 

an
d 

cl
ot

hi
ng

 a
cc

es
so

rie
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 a
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 5
0%

 o
th

er
 re

ta
il.
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) C
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 c
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l c
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l d
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f C
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l m
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e 

B
O

E
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rte
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le
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. 

(5
) T

he
 s

al
es

 p
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 re
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en
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da
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Bu
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at
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un
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 b
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at
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C:\ALH Econ\2011 Projects\1109 Safeway\Exhibits\Rockridge\Rockridge Safeway Exhibits R01.xlsx/E8, MA Sales 

Base

Exhibit 8

Market Area Retail Sales Base
in Current Dollars
Second Half 2009 and First Half 2010

Type of Retailer

Motor Vehicle and Parts Dealers $183,918,151 $0 $183,918,151
Home Furnishings and Appliances $18,907,159 $325,800 $19,232,959
Building Materials and Garden Equip. $23,886,017 $3,829,569 $27,715,587
Food and Beverage Stores $311,958,364 $9,393,257 $321,351,622
Gasoline Stations $95,289,846 $448,909 $95,738,755
Clothing and Clothing Accessories $14,727,990 $184,683 $14,912,673
General Merchandise Stores $7,318,400 $936,527 $8,254,928
Food Services and Drinking Places $133,556,451 $558,275 $134,114,727
Other Retail Group $53,709,822 $1,606,259 $55,316,081

Total $843,272,201 $17,283,280 $860,555,482

Source: ALH Urban & Regional Economics.

(1) See Exhibit 6.
(2) See Exhibit 7.

[A] [B] [C = A + B]

Rockridge Safeway Store

Market Area 
Portion of City 
of Oakland (1)

Market Area 
Portion of City 
of Piedmont (2)

Total Retail Sales in 
Market Area
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Exhibit 14
Rockridge Safeway Store
New Demand Generated by Household Growth in the Market Area
2012-2015
in 2011 Dollars

Retail Category

Motor Vehicles and Parts Dealers $4,763 $8,789,991
Home Furnishings and Appliance Stores $849 $1,566,883
Building Materials and Garden Equip $2,585 $4,770,284
Food and Beverage Stores $4,941 $9,118,177
Gasoline Stations $3,283 $6,057,990
Clothing and Clothing Accessories Stores $1,367 $2,523,357
General Merchandise Stores $4,714 $8,699,227
Food Services and Drinking Places $3,704 $6,835,298
Other Retail Group $3,479 $6,420,630

Total $29,685 $54,781,839

Source: ALH Urban & Regional Economics. 

(2) See Exhibit 5 for projections of 1,845 new market area households between 2012 and 2015.

Demand in 2011

[B = A x 1,845] (2)[A]

Demand From 

2012-2015
New Households

Per Household

Dollars (1)

(1) Household demand is equal to the demand per category presented in Exhibit 10, adjusted 
upward to 2011 dollars based on the 3.5% inflation rate presented in Exhibit 11, and multiplied by 
the estimated new household growth. 
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Exhibit 16
College & Claremont Safeway Store
Project Description

Site Use

Grocery 24,260 50,860 26,600
   In-store Pharmacy (1) 0 650 650

subtotal 24,260 51,510 27,250

Restaurant 0 2,744 2,744
Retail 1,120 (2) 7,913 6,793

subtotal 1,120 10,657 9,537

Total 25,380 62,167 36,787

 

Net Change Square Feet

(1) The Safeway store upon completion will include a pharmacy. In July 2011, Safeway purchased the Chimes 
Pharmacy across College Avenue from the Safeway site. This site is now functioning as a Safeway facility, and 
the operation will be moved into the expanded Safeway upon completion.

Sources: City of Oakland, "Safeway Shopping Center – College and Claremont Avenues Draft Environmental 
Impact Report," July 1, 2011; and ALH Urban & Regional Economics.

(2) The existing space comprises shop space associated with the former 76 gasoline station and auto repair 
garage on the site. While this space will be replaced, the existing space is not currently generating any sales. 
Therefore, all of the proposed other retail space will comprise net new operational space.

Net ChangeExisting Proposed
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Exhibit 18
Rockridge Safeway Store
Sales Estimates for Cumulative Projects (1)
in 2011 Dollars

Miles
From

Project Name Safeway

Market Area

1. Civiq, 51st and Telegraph 0.6 19,600 $411 (3) $8,064,783 $8,064,783 (4)

2. BevMo! 1.0 5,622 $500 (5) $2,811,000 $2,248,800 (6)

3. Macarthur BART Transit 1.3 42,500 $411 (3) $17,487,412 $17,487,412 (4)

4. Valdez & 23rd Street Project 2.0 12,000 $411 (3) $4,937,622 $2,468,811 (7)

5. College & Claremont Safeway 1.1 36,787 $687 (8) $26,057,423 $7,296,078 (9)

Outside the Market Area

6. Kaiser Center 2.1 22,000 $411 (3) $9,052,308 $905,231 (10)

8. Berkeley Iceland/Sports Basement 2.5 61,100 $251 (11) $15,336,100 $5,060,913 (10)

9. Parkside Project 2.5 10,222 $411 (3) $4,206,031 $420,603 (10)

10. Jack London Square Redevelopment 3.2 10,000 $357 (14) $3,573,279 $535,992 (10)

14. Shattuck Safeway 3.9 17,250 $800 (12) $13,800,000 $2,760,000 (13)

15. Oak to Ninth Mixed Use 4.1 200,000 $357 (14) $71,465,586 $7,146,559 (10)

16. Foothill Square Redevelopment Project 10.4
    Foods Co. 71,950 $467 (15) $33,616,298 $1,680,815 (16)
    Neighborhood Retail 13,894 $411 (3) $5,716,944 $285,847 (16)

subtotal 85,844 $39,333,242 $1,966,662

Total 522,925 $216,124,786 $56,361,844

Sources: The Kroger Co., "Form 10-K Report for the Fiscal Year ending January 29, 2011"; and  ALH Urban & Regional Economics.

(2) See Exhibit 15.
(3) Average sales per square foot for the neighborhood center category. See Exhibit B-1.
(4) ALH Urban & Regional Economics estimates that 100% of sales for this project will be attributed to consumers residing inside the market area. 
(5)  Average sales per square foot estimate for the BevMo! chain, across all store sizes based on generalized data research. 
(6) ALH Urban & Regional Economics estimates that 80% of sales for this project will be attributed to consumers residing inside the market Area. 
(7) ALH Urban & Regional Economics estimates that 50% of sales for this project will be attributed to consumers residing inside the market Area. 
(8) See Exhibit 17 for derivation of average sales per square foot. 

(10) ALH Urban & Regional Economics estimates that 10% of sales for this project will be attributed to consumers residing from inside the market area. 
(11) Average sales per square foot for the average of the sporting goods category, see Exhibit B-1.
(12) See Exhibit 2 for estimated area Safeway stores sale per square foot.
(13) ALH Urban & Regional Economics estimates that 20% of sales for this project will be attributed to consumers residing from inside the market area. 
(14) Average sales per square foot for the average of the other retail categories, see Exhibit B-1.

(16) ALH Urban & Regional Economics estimates that 5% of sales for this project will be attributed to consumers residing from inside the market area. 

 [D = A x % MA Sales]

(15) Average sales per square foot for the Foods Co. was calculated based on the annual 10-K report from The Kroger Co.. The reported total supermarket sales 
without fuel was $67.882 million, the total supermarket square footage was 149,000,000. The 2010 sales per square foot figure was then inflated to 2011 dollars 
based on the CPI for 2010 to 2011 of 2.6%.

(9) ALH Urban & Regional Economics estimates that 38% of sales for this project will be attributed to consumers residing in the market area based on market 
area demographic overlap, see Exhibit 17.

Estimated Sales Generated 
by Market Area Residents

(1) Projects with an undetermined timeline are too speculative to include their sales in this analysis, as well as projects that are too far from the Rockridge store 
site and too small to be considered competitive. Project numbers match the numbers on Exhibit 15.

Total SalesSq. Ft.
Sales perEstimated

Sq. Ft. (2)

[A] [B] [C = A x B]
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 255 2nd St - Jack London Square

Retail/Parking Garage

30,430 SF

0.92  AC

Built Sep 2009

1

30,081 SF

Withheld

1.2%

Oakland, CA 94607

Alameda County

1

Not For Sale

30,081 SF

10,000 SF

1000 Covered Spaces are availableParking:

For Sale:

Stories:

Building Type:

Building Status:

Building Size:

Land Area:

Space Avail:

Max Contig:

Smallest Space:

Rent/SF/Mo:

% Leased:

Cornish & Carey Commercial Newmark Knight Frank / Erika Elliott 415-445-5124
-- 30,081 SF (10,000-30,081 SF)

Landlord Rep:

Building Notes:
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

• Prime Jack London Square neighborhood serving retail space

• Connected to Jack London Market via sky-bridge

• Ground floor of 1000+ stall parking structure

• Easy access to AC Transit, Alameda/San Francisco ferry
service, upcoming BART shuttle and Amtrak

• On-site property management

• Brand new construction

• 17’ clear height

• Prominent signage available

• Short term street front parking

• Significant Enterprise Zone Tax incentives available

 410-418 7th St

Retail/Supermarket

18,367 SF

0.26  AC

Built 1997

2

3,000 SF

$1.00/mg

83.7%

Oakland, CA 94607

Alameda County

2

Not For Sale

3,000 SF

3,000 SF

40 Covered Spaces are available;  Ratio of
6.53/1,000 SF

Parking:

For Sale:

Stories:

Building Type:

Building Status:

Building Size:

Land Area:

Space Avail:

Max Contig:

Smallest Space:

Rent/SF/Mo:

% Leased:

Joyce Kung / Joyce Kung 510-708-7785 -- 3,000 SF (3,000 SF)Landlord Rep:

Available Oakland Retail Properties

This copyrighted report contains research licensed to CBRE - 231927.
6/26/2012

Page  1



 421-425 7th St - Eight Orchids

Retail/Storefront
Retail/Residential

6,318 SF

0.82  AC

Built Sep 2007

7

6,318 SF

Withheld

0%

AKA Broadway & 7th St

Oakland, CA 94607

Alameda County

3

This property has 2 condos that are for sale. The
size of the for sale condos range from 3,108 SF to
3,210 SF.

3,210 SF

3,108 SF

2006 Tax @ $5.54/sf

45 Covered Spaces are available

Expenses:

Parking:

For Sale:

Stories:

Building Type:

Building Status:

Building Size:

Land Area:

Space Avail:

Max Contig:

Smallest Space:

Rent/SF/Mo:

% Leased:

Ellwood Commercial Real Estate /Patrick Ellwood 510-238-9111x10 Barbara Kami
510-238-9111x12(3,108-6,318 SF)

Seller Rep (Condo):

Building Notes:
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Prominent high-visibility ground floor retail suites located at the intersection of Broadway & 7th St.
Dramatic space in an architecturally significant luxury high-rise building.
Situated at the gateway to Oakland's Chinatown, Jack London Waterfront, Old Oakland & City
Center/Central Business Districts.
Convenient location with easy access to major freeways (580 & 880) and public transportation (AC Transit,
BART, Ferry).

 367 8th St

Retail/Storefront
Retail/Residential

10,960 SF

0.13  AC

Existing

2

5,672 SF

$4.07/nnn

100%

AKA 735 Webster St

Oakland, CA 94607

Alameda County

4

Not For Sale

5,672 SF

5,672 SF

2008 Tax @ $1.74/sf, 2012 Est Tax @ $1.85/sf; 2012
Est Ops @ $3.36/sf

Expenses:

For Sale:

Stories:

Building Type:

Building Status:

Building Size:

Land Area:

Space Avail:

Max Contig:

Smallest Space:

Rent/SF/Mo:

% Leased:

Company information unavailable at this timeLandlord Rep:

Charles Dunn, Inc. / Linda P. Lee 818-550-8200x102 -- 5,672 SF (5,672 SF)Sublet Contact:

Available Oakland Retail Properties

This copyrighted report contains research licensed to CBRE - 231927.
6/26/2012

Page  2



 401-409 8th St - Phoenix Plaza

Retail/Storefront
Retail/Residential

43,468 SF

-

Built 1989

4

7,446 SF

$1.40 -
$4.00/nnn

82.9%

AKA 755 Franklin St

Oakland, CA 94607

Alameda County

5

Not For Sale

2,615 SF

948 SF

2012 Tax @ $0.32/sf; 2012 Est Ops @ $6.84/sf

50 free Covered Spaces are available

Expenses:

Parking:

For Sale:

Stories:

Building Type:

Building Status:

Building Size:

Land Area:

Space Avail:

Max Contig:

Smallest Space:

Rent/SF/Mo:

% Leased:

LOH Realty & Investment / Jillian Loh 510-339-9825x111 / Ricardo J. da Silva
510-339-9825x103 /  Paul M. Loh 510-339-9825x101 -- 7,446 SF (948-2,615 SF)

Landlord Rep:

Building Notes:
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Retail building on 8th St.  Storefront space with signage.

Located in the Chinatown sub-market within easy walking distance to City Center and the Jack London
Waterfront District.

Convenient access to major freeways (580, 980 & 24)and public transportation (AC Transit, BART)

 388 9th St - Pacific Renaissance, Pacific Renaissance Plaza

Retail/Storefront
Retail/Office
(Neighborhood Ctr)

88,000 SF

2.24  AC

Built 1993

2

24,813 SF

$3.00/nnn

71.8%

Oakland, CA 94607

Alameda County

6

Not For Sale

6,117 SF

616 SF

Free Surface SpacesParking:

For Sale:

Stories:

Building Type:

Building Status:

Building Size:

Land Area:

Space Avail:

Max Contig:

Smallest Space:

Rent/SF/Mo:

% Leased:

Company information unavailable at this timeSeller Rep (Condo):

Building Notes:
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Property consists of retail/office portion of the "Pacific Renaissance Plaza", comprising approximately 88,000
SF on the first and second floors of the mixed use development, which has residential components above
the subject property.

Available Oakland Retail Properties

This copyrighted report contains research licensed to CBRE - 231927.
6/26/2012

Page  3



 455-466 9th St - Old Oakland, Delger Block

Retail/Storefront
Retail/Office
(Neighborhood Ctr)

46,000 SF

0.23  AC

Built 1900

2

8,000 SF

$2.00/nnn

82.6%

AKA 901-969 Broadway

Oakland, CA 94607

Alameda County

7

Not For Sale

8,000 SF

8,000 SF

2009 Tax @ $1.29/sfExpenses:

For Sale:

Stories:

Building Type:

Building Status:

Building Size:

Land Area:

Space Avail:

Max Contig:

Smallest Space:

Rent/SF/Mo:

% Leased:

Cornish & Carey Commercial Newmark Knight Frank / Erika Elliott 415-445-5124
-- 8,000 SF (8,000 SF)

Landlord Rep:

Building Notes:
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

2/5/02: Added to PRS. AJarrett

 3000-3100 E 9th St - The Fruitvale Station

Retail/Freestanding
(Neighborhood Ctr)

70,000 SF

13  AC

Built 1996

1

14,296 SF

Withheld

100%

Oakland, CA 94601

Alameda County

8

Not For Sale

10,489 SF

1,830 SF

2008 Tax @ $8.61/sf, 2011 Est Tax @ $4.83/sf; 2011
Est Ops @ $5.28/sf

321 free Surface Spaces are available;  Ratio of
4.58/1,000 SF

Expenses:

Parking:

For Sale:

Stories:

Building Type:

Building Status:

Building Size:

Land Area:

Space Avail:

Max Contig:

Smallest Space:

Rent/SF/Mo:

% Leased:

Colliers International / Solomon Ets-Hokin 510-433-5840Landlord Rep:

Colliers International / Solomon Ets-Hokin 510-433-5840 -- 14,296 SF (1,
830-10,489 SF)

Leasing Company:

Building Notes:
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Directly fronting the I-880 Freeway (477,000 ADT) and accessible via both Fruitvale Ave and 29th Ave. The
site serves a population of over 470,000 in a 5 mile radius and over 270,000 in a 3 mile radius.

 530 E 12th St

Retail/Freestanding

30,100 SF

0.29  AC

Built 1965

1

10,000 SF

$0.75/mg

66.8%

Oakland, CA 94606

Alameda County

9

Not For Sale

10,000 SF

10,000 SF

2008 Tax @ $0.13/sf

10 free Surface Spaces are available

Expenses:

Parking:

For Sale:

Stories:

Building Type:

Building Status:

Building Size:

Land Area:

Space Avail:

Max Contig:

Smallest Space:

Rent/SF/Mo:

% Leased:

Alvin & Joan Clar / 415-284-5199Landlord Rep:

The Sutherland Company / Thomas M. Fischer 510-893-0772x305 -- 10,000 SF
(10,000 SF)

Leasing Company:

Available Oakland Retail Properties

This copyrighted report contains research licensed to CBRE - 231927.
6/26/2012

Page  4



 802-820 E 12th St - Cakebreads Garage

Retail/Auto Repair

16,500 SF

0.50  AC

Built 1923

1

10,000 SF

Withheld

39.4%

Oakland, CA 94606

Alameda County

10

Not For Sale

10,000 SF

10,000 SF

2008 Tax @ $0.69/sf

13 free Surface Spaces are available

Expenses:

Parking:

For Sale:

Stories:

Building Type:

Building Status:

Building Size:

Land Area:

Space Avail:

Max Contig:

Smallest Space:

Rent/SF/Mo:

% Leased:

LMG LLC / Lisa Lee 510-251-2387 -- 10,000 SF (10,000 SF)Landlord Rep:

 3700 E 12th St

Retail/Storefront
Retail/Office

9,400 SF

0.10  AC

Built 1964, Renov 2005

3

9,400 SF

$1.09 -
$2.00/nnn

0%

Oakland, CA 94601

Alameda County

11

Not For Sale

9,400 SF

275 SF

2008 Tax @ $1.73/sfExpenses:

For Sale:

Stories:

Building Type:

Building Status:

Building Size:

Land Area:

Space Avail:

Max Contig:

Smallest Space:

Rent/SF/Mo:

% Leased:

Amigo Realty / Robert Hernandez 650-776-3280 -- 9,400 SF (275-1,800 SF)Landlord Rep:

Building Notes:
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Complete renovation (exterior & interior) in progress including HVAC and electrical. The property offers great
visibility/access.

 272-274 14th St

Retail/Storefront
Retail/Office

17,175 SF

0.11  AC

Built 1924

2

17,175 SF

$1.25

0%

Oakland, CA 94612

Alameda County

12

For Sale at $1,800,000 ($104.80/SF) - Active

12,600 SF

4,575 SF

2008 Tax @ $2.07/sfExpenses:

For Sale:

Stories:

Building Type:

Building Status:

Building Size:

Land Area:

Space Avail:

Max Contig:

Smallest Space:

Rent/SF/Mo:

% Leased:

TerraCotta Asset Management: Darren Cline (310) 706-4188Sales Company:

TerraCotta Asset Management / Darren Cline 310-706-4188 -- 17,175 SF (4,
575-12,600 SF)

Landlord Rep:

Building Notes:
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Situated near the 12th Street BART Station, building features  high ceilings, open floor plans, skylights, large
operable windows & full-height 4,750 sf basement, which can be used for storage or additional leasable
area.

Available Oakland Retail Properties

This copyrighted report contains research licensed to CBRE - 231927.
6/26/2012
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 600-606 14th St

Retail/Convenience Store

5,200 SF

0.12  AC

Built 1982

1

5,150 SF

Withheld

1.0%

Oakland, CA 94612

Alameda County

13

Not For Sale

5,150 SF

5,150 SF

2008 Tax @ $1.48/sf

5 free Surface Spaces are available

Expenses:

Parking:

For Sale:

Stories:

Building Type:

Building Status:

Building Size:

Land Area:

Space Avail:

Max Contig:

Smallest Space:

Rent/SF/Mo:

% Leased:

Lockehouse Retail Group / Nick Schmidter 650-692-3400 -- 5,150 SF (5,150 SF)Landlord Rep:

 307-333 20th St

Retail/Freestanding

15,000 SF

1.44  AC

Built 1986

1

3,150 SF

Withheld

79.0%

Oakland, CA 94612

Alameda County

14

Not For Sale

3,150 SF

898 SF

2009 Tax @ $152.26/sfExpenses:

For Sale:

Stories:

Building Type:

Building Status:

Building Size:

Land Area:

Space Avail:

Max Contig:

Smallest Space:

Rent/SF/Mo:

% Leased:

Colliers International / Reesa Tansey 510-433-5808 -- 3,150 SF (898-2,252 SF)Landlord Rep:

Building Notes:
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Includes Starbucks, 24-hr Fitness and Togo's. Next to Lake Merritt. Walking distance to other shops and
restaurants. Close to Hwy 580.

Available Oakland Retail Properties

This copyrighted report contains research licensed to CBRE - 231927.
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 421 24th St

Retail/Auto Repair

16,648 SF

0.65  AC

Built 1920

1

16,500 SF

$0.75 -
$1.00/tbd

0.9%

Oakland, CA 94612

Alameda County

15

For Sale at $7,150,000 as part of a portfolio of 3
properties - Active

16,500 SF

5,000 SF

2008 Tax @ $0.72/sf

10 free Surface Spaces are available;  Ratio of
3.27/1,000 SF

Expenses:

Parking:

For Sale:

Stories:

Building Type:

Building Status:

Building Size:

Land Area:

Space Avail:

Max Contig:

Smallest Space:

Rent/SF/Mo:

% Leased:

California Commercial Investments: Gary M. Bettencourt (510) 268-8500 x33,
Damian Fink (510) 268-8500 x35

Sales Company:

California Commercial Investments / Gary M. Bettencourt 510-268-8500x33 --
16,500 SF (5,000-10,000 SF)

Landlord Rep:

 1419 34th Ave

Retail/Storefront
Retail/Office

18,633 SF

0.47  AC

Built 1930

3

6,500 SF

Withheld

65.1%

AKA 3336-3340 E 14th St

Oakland, CA 94601

Alameda County

16

Not For Sale

6,500 SF

300 SF

2008 Tax @ $0.81/sf

39 Surface Spaces are available

Expenses:

Parking:

For Sale:

Stories:

Building Type:

Building Status:

Building Size:

Land Area:

Space Avail:

Max Contig:

Smallest Space:

Rent/SF/Mo:

% Leased:

Clyde Brewster / Clyde Brewster 925-487-8537 -- 6,500 SF (300-6,500 SF)Landlord Rep:

Building Notes:
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Broker reported a RBA of 18,633 SF comprised of grade level retail space at 7,000 SF, 2nd story office
space at 7,133 SF, and 5,000 SF of unfinished basement space used as storage space.

Available Oakland Retail Properties

This copyrighted report contains research licensed to CBRE - 231927.
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 98 Broadway - Jack London Square, Pavilion 1

Retail/Freestanding

33,500 SF

1.38  AC

Existing

1

33,500 SF

Withheld

0%

Jack London Square

Oakland, CA 94607

Alameda County

17

Not For Sale

33,500 SF

33,500 SF

For Sale:

Stories:

Building Type:

Building Status:

Building Size:

Land Area:

Space Avail:

Max Contig:

Smallest Space:

Rent/SF/Mo:

% Leased:

Cornish & Carey Commercial Newmark Knight Frank / Erika Elliott 415-445-5124
-- 33,500 SF (33,500 SF)

Landlord Rep:

Building Notes:
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

• Prime Jack London Square waterfront retail space

• Excellent restaurant location – outdoor seating available

• Off-street and valet parking available

• Easy access to AC Transit, Alameda/San Francisco ferry
service, upcoming BART shuttle and Amtrak

• On-site property management

• Adjacent to newly renovated Waterfront Hotel, managed by
Joie de Vivre

• Significant Enterprise Zone Tax incentives available

 1540-1544 Broadway

Retail/Storefront
Retail/Office

16,370 SF

0.26  AC

Existing

2

8,648 SF

$0.65 -
$2.00/nnn

47.2%

Oakland, CA 94612

Alameda County

18

For Sale at $1,950,000 ($119.12/SF) - Active

4,748 SF

668 SF

2008 Tax @ $1.93/sfExpenses:

For Sale:

Stories:

Building Type:

Building Status:

Building Size:

Land Area:

Space Avail:

Max Contig:

Smallest Space:

Rent/SF/Mo:

% Leased:

California Commercial Investments: Gary M. Bettencourt (510) 268-8500 x33,
Damian Fink (510) 268-8500 x35

Sales Company:

California Commercial Investments / Gary M. Bettencourt 510-268-8500x33 /
Damian Fink 510-268-8500x35 -- 8,648 SF (668-4,748 SF)

Landlord Rep:

Building Notes:
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

This building is registered with the U.S. Green Building Council and is seeking LEED certification.

The property has 11,370 SF on the ground floor, 2,500 SF on the 2nd floor and a 2,500 SF basement.

Available Oakland Retail Properties

This copyrighted report contains research licensed to CBRE - 231927.
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 1921-1933 Broadway

Retail/Storefront

22,700 SF

0.27  AC

Built 1922

2

12,400 SF

$1.75/nnn

45.4%

Oakland, CA 94612

Alameda County

19

Not For Sale

12,400 SF

12,400 SF

2009 Tax @ $2.55/sf, 2012 Est Tax @ $1.25/sf; 2012
Ops @ $2.64/sf, 2011 Est Ops @ $1.32/sf

Expenses:

For Sale:

Stories:

Building Type:

Building Status:

Building Size:

Land Area:

Space Avail:

Max Contig:

Smallest Space:

Rent/SF/Mo:

% Leased:

Mahmoud El-Miari & Mohammad El-Miari / Mark El-miaari 650-291-3316 / Mike
El-miari 650-291-3315 -- 12,400 SF (12,400 SF)

Landlord Rep:

Building Notes:
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Property Description: Storefront

 2315-2323 Broadway

Retail/Auto Dealership

20,425 SF

0.49  AC

Built 1920

1

10,000 SF

$1.25/fs

51.0%

Oakland, CA 94612

Alameda County

20

For Sale individually at $2,805,000 - Active; also for
sale  at $7,150,000 ($132.31/SF) as part of a portfolio
of 3 properties - Active

10,000 SF

10,000 SF

2008 Tax @ $1.31/sf

50 free Surface Spaces are available;  Ratio of
6.08/1,000 SF

Expenses:

Parking:

For Sale:

Stories:

Building Type:

Building Status:

Building Size:

Land Area:

Space Avail:

Max Contig:

Smallest Space:

Rent/SF/Mo:

% Leased:

California Commercial Investments: Gary M. Bettencourt (510) 268-8500 x33,
Damian Fink (510) 268-8500 x35

Sales Company:

California Commercial Investments / Gary M. Bettencourt 510-268-8500x33 /
Damian Fink 510-268-8500x35 -- 10,000 SF (10,000 SF)

Landlord Rep:

 2337-2345 Broadway

Retail/Auto Dealership

16,968 SF

0.42  AC

Built 1918

1

15,032 SF

$1.25/mg

11.4%

AKA 2343 Broadway

Oakland, CA 94612

Alameda County

21

For Sale at $7,150,000 as part of a portfolio of 3
properties - Active

5,700 SF

3,732 SF

2008 Tax @ $0.71/sf

20 Surface Spaces are available

Expenses:

Parking:

For Sale:

Stories:

Building Type:

Building Status:

Building Size:

Land Area:

Space Avail:

Max Contig:

Smallest Space:

Rent/SF/Mo:

% Leased:

California Commercial Investments: Gary M. Bettencourt (510) 268-8500 x33,
Damian Fink (510) 268-8500 x35

Sales Company:

California Commercial Investments / Damian Fink 510-268-8500x35 /  Gary M.
Bettencourt 510-268-8500x33 -- 15,032 SF (3,732-5,700 SF)

Landlord Rep:

Available Oakland Retail Properties

This copyrighted report contains research licensed to CBRE - 231927.
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 3020 Broadway

Retail/Storefront

20,000 SF

0.44  AC

Built 1915

1

7,714 SF

$1.25/mg

61.4%

Oakland, CA 94611

Alameda County

22

Not For Sale

7,714 SF

7,714 SF

2008 Tax @ $0.29/sf

4 free Surface Spaces are available

Expenses:

Parking:

For Sale:

Stories:

Building Type:

Building Status:

Building Size:

Land Area:

Space Avail:

Max Contig:

Smallest Space:

Rent/SF/Mo:

% Leased:

The Burrows Company / Bruce Burrows 925-788-5213 -- 7,714 SF (7,714 SF)Landlord Rep:

 4101 Broadway

Retail/Storefront

5,900 SF

0.14  AC

Existing

1

5,900 SF

$1.25/nnn

0%

AKA 310 41st St

Oakland, CA 94611

Alameda County

23

For Sale at $845,000 ($143.22/SF) - Active

5,900 SF

5,900 SF

2009 Tax @ $1.15/sfExpenses:

For Sale:

Stories:

Building Type:

Building Status:

Building Size:

Land Area:

Space Avail:

Max Contig:

Smallest Space:

Rent/SF/Mo:

% Leased:

Cassidy Turley: Brian Collins (510) 267-6036, Gary Fracchia (510) 267-6042Sales Company:

Cassidy Turley / Brian Collins 510-267-6036 /  Gary Fracchia 510-267-6042 --
5,900 SF (5,900 SF)

Landlord Rep:

Building Notes:
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Building features include open showroom with retail counter, rear warehouse, two GL doors, bonus
mezzanine offices, three restrooms, and glass window line with high ceilings.

Available Oakland Retail Properties

This copyrighted report contains research licensed to CBRE - 231927.
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 4220 Broadway

Retail/Freestanding

9,000 SF

0.20  AC

Built 1962

1

4,800 SF

$0.90/mg

46.7%

Oakland, CA 94611

Alameda County

24

For Sale at $3,250,000 ($361.11/SF) - Active

4,800 SF

530 SF

2009 Tax @ $1.09/sf

8 Surface Spaces are available

Expenses:

Parking:

For Sale:

Stories:

Building Type:

Building Status:

Building Size:

Land Area:

Space Avail:

Max Contig:

Smallest Space:

Rent/SF/Mo:

% Leased:

Choe 2008 Family Trust: Dae Choe (510) 908-0550Sales Company:

Choe 2008 Family Trust / Dae Choe 510-908-0550 -- 4,800 SF (530-4,270 SF)Landlord Rep:

 4270 Broadway

Retail/Freestanding

5,658 SF

0.24  AC

Existing

1

5,658 SF

$1.00 -
$1.80/mg

0%

Oakland, CA 94611

Alameda County

25

Not For Sale

3,558 SF

2,100 SF

2008 Tax @ $0.63/sfExpenses:

For Sale:

Stories:

Building Type:

Building Status:

Building Size:

Land Area:

Space Avail:

Max Contig:

Smallest Space:

Rent/SF/Mo:

% Leased:

Jeremys Department Store / Jeremy Kidson 415-882-4929 -- 5,658 SF (2,100-3,558
SF)

Landlord Rep:

 5100 Broadway - Rockridge Shopping Center, Rockridge Shopping Center

Retail/(Community Ctr)

152,224 SF

12.30  AC

Built 1968, Renov 1991

1

10,877 SF

Withheld

92.9%

AKA 5130 Broadway

Oakland, CA 94611

Alameda County

26

Not For Sale

10,877 SF

10,877 SF

2008 Tax @ $1.04/sf

750 free Surface Spaces are available;  Ratio of
4.46/1,000 SF

Expenses:

Parking:

For Sale:

Stories:

Building Type:

Building Status:

Building Size:

Land Area:

Space Avail:

Max Contig:

Smallest Space:

Rent/SF/Mo:

% Leased:

Cornish & Carey Commercial Newmark Knight Frank / Gwen White 925-974-0244
-- 10,877 SF (10,877 SF)

Landlord Rep:

Building Notes:
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Rockridge Shopping Center is located at the southeast corner of Pleasant Valley Rd. and Broadway in the
Rockridge/Piedmont District of Oakland.  The Center is a primary "daily needs" shopping center for the
affluent Rockridge and Piedmont Districts.

Available Oakland Retail Properties

This copyrighted report contains research licensed to CBRE - 231927.
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 3300 Broadway St

Retail/Storefront

16,839 SF

0.39  AC

Built 1920

1

11,280 SF

$1.25

33.0%

Oakland, CA 94611

Alameda County

27

For Sale at $2,400,000 ($142.53/SF) - Active

5,640 SF

5,640 SF

2009 Tax @ $1.40/sf

5 free Surface Spaces are available

Expenses:

Parking:

For Sale:

Stories:

Building Type:

Building Status:

Building Size:

Land Area:

Space Avail:

Max Contig:

Smallest Space:

Rent/SF/Mo:

% Leased:

California Commercial Investments: Damian Fink (510) 268-8500 x35Sales Company:

California Commercial Investments / Len Epstein 510-268-8500 / Damian Fink
510-268-8500x35 -- 11,280 SF (5,640 SF)

Landlord Rep:

Building Notes:
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

The building is a former Lloyd Wise Oldsmobile dealership and auto shop.

 3475 Champion St

Retail/Auto Repair

7,875 SF

0.19  AC

Built 1921

1

7,875 SF

$0.63/fs

0%

Oakland, CA 94602

Alameda County

28

For Sale at $999,000 ($126.86/SF) - Active

7,875 SF

7,875 SF

2009 Tax @ $0.82/sf

5 Surface Spaces are available;  Ratio of 0.63/1,000
SF

Expenses:

Parking:

For Sale:

Stories:

Building Type:

Building Status:

Building Size:

Land Area:

Space Avail:

Max Contig:

Smallest Space:

Rent/SF/Mo:

% Leased:

Century 21 Mission-Bishop: Ahmad Rismanchi (510) 796-2100Sales Company:

Century 21 Mission-Bishop / Ahmad Rismanchi 510-796-2100 -- 7,875 SF (7,875
SF)

Landlord Rep:

 15 Embarcadero

Retail/Restaurant

3,750 SF

-

Built 1970

1

3,750 SF

$1.09/mg

0%

Oakland, CA 94606

Alameda County

29

Not For Sale

3,750 SF

3,750 SF

Ratio of 5.10/1,000 SFParking:

For Sale:

Stories:

Building Type:

Building Status:

Building Size:

Land Area:

Space Avail:

Max Contig:

Smallest Space:

Rent/SF/Mo:

% Leased:

Embarcadero Cove Enterprises, Inc. / Mark Fritschi 510-532-6684 / Raymond
Bouchayer 510-532-6683 -- 3,750 SF (3,750 SF)

Landlord Rep:

Available Oakland Retail Properties

This copyrighted report contains research licensed to CBRE - 231927.
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 2926 Foothill Blvd

Retail/Storefront

4,480 SF

0.10  AC

Built 1910

1

4,480 SF

Withheld

0%

Oakland, CA 94601

Alameda County

30

Not For Sale

4,480 SF

4,480 SF

2009 Tax @ $1.52/sfExpenses:

For Sale:

Stories:

Building Type:

Building Status:

Building Size:

Land Area:

Space Avail:

Max Contig:

Smallest Space:

Rent/SF/Mo:

% Leased:

MannEdge Properties / Simone Thelemaque 510-290-1004 -- 4,480 SF (4,480 SF)Landlord Rep:

 3561 Foothill Blvd - Foothill Pet Hospital

Retail/Veterinarian/Kenne
l

3,450 SF

0.19  AC

Built 1924

1

3,450 SF

$1.50/+util

0%

Oakland, CA 94601

Alameda County

31

Not For Sale

3,450 SF

3,450 SF

2008 Tax @ $0.46/sf

7 free Surface Spaces are available;  Ratio of
2.84/1,000 SF

Expenses:

Parking:

For Sale:

Stories:

Building Type:

Building Status:

Building Size:

Land Area:

Space Avail:

Max Contig:

Smallest Space:

Rent/SF/Mo:

% Leased:

DeRose & Appelbaum Inc / Santino DeRose 415-781-7700x10 -- 3,450 SF (3,450
SF)

Landlord Rep:

Building Notes:
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Property Description: VETERINARY HOSPITAL

Property Use Description: Veterinary Hospital/Clinic

Available Oakland Retail Properties

This copyrighted report contains research licensed to CBRE - 231927.
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 3744 Foothill Blvd

Retail

3,525 SF

0.09  AC

Built 1930

1

3,525 SF

Withheld

0%

Oakland, CA 94601

Alameda County

32

For Sale at $288,000 ($81.70/SF) - Active

3,525 SF

3,525 SF

2008 Tax @ $0.47/sf

2 free Surface Spaces are available

Expenses:

Parking:

For Sale:

Stories:

Building Type:

Building Status:

Building Size:

Land Area:

Space Avail:

Max Contig:

Smallest Space:

Rent/SF/Mo:

% Leased:

BC Realty: Bonnie H. Chui (510) 835-8888Sales Company:

BC Realty / Bonnie H. Chui 510-835-8888 -- 3,525 SF (3,525 SF)Landlord Rep:

 1616-1618 Franklin St

Retail/Freestanding

11,969 SF

0.24  AC

Built 1940

2

8,800 SF

$0.50/+util

100%

Oakland, CA 94612

Alameda County

33

Not For Sale

8,800 SF

3,300 SF

2008 Tax @ $0.53/sfExpenses:

For Sale:

Stories:

Building Type:

Building Status:

Building Size:

Land Area:

Space Avail:

Max Contig:

Smallest Space:

Rent/SF/Mo:

% Leased:

Advent Properties, Inc / Benjamin Scott 510-250-7918 / Trimaine Eley
510-967-7896 -- 8,800 SF (3,300-5,500 SF)

Landlord Rep:

Building Notes:
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Ideal for office/retail use. Excellent frontage on Franklin.

Available Oakland Retail Properties

This copyrighted report contains research licensed to CBRE - 231927.
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 1714-1720 Franklin St

Retail/Storefront
Retail/Office

27,654 SF

0.29  AC

Built 1926, Renov 1988

3

5,106 SF

$1.50

81.5%

Between Lake Merritt & 14th

Oakland, CA 94612

Alameda County

34

For Sale at $3,550,000 ($128.37/SF) - Active

3,206 SF

1,900 SF

2008 Tax @ $1.76/sf, 2012 Est Tax @ $1.90/sf; 2012
Est Ops @ $1.27/sf

14 Surface Spaces are available;  Ratio of 0.50/1,000
SF

Expenses:

Parking:

For Sale:

Stories:

Building Type:

Building Status:

Building Size:

Land Area:

Space Avail:

Max Contig:

Smallest Space:

Rent/SF/Mo:

% Leased:

Cassidy Turley: John Dolby (510) 267-6027Sales Company:

Brown Commercial / Kevin Brown 510-844-0070 -- 5,106 SF (1,900-3,206 SF)Landlord Rep:

Building Notes:
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Well maintained office building with attractive lobby and common areas, central East Bay location with great
freeway access; close proximity to City Center, the Kaiser Center, Lake Merritt, and 1-block to the
Nineteenth Street BART station. Excellent space for nonprofits, engineers, architects, attorneys or general
office. Additional monthly parking is available directly across the street.

This building includes a remodeled lobby, a modernized elevator, on-site storage, air conditioning and limited
on-site parking. It includes a 7,242-SF basement.

The property is near BART & AC transit lines.

 1014 Fruitvale Ave

Retail/Auto Repair

2,659 SF

0.15  AC

Existing

1

2,659 SF

$0.65/mg

0%

Oakland, CA 94601

Alameda County

35

For Sale at $299,000 ($112.45/SF) - Active

2,659 SF

2,659 SF

2008 Tax @ $0.58/sfExpenses:

For Sale:

Stories:

Building Type:

Building Status:

Building Size:

Land Area:

Space Avail:

Max Contig:

Smallest Space:

Rent/SF/Mo:

% Leased:

The Mitchell Group: Jonathan Lien (925) 988-8033 x677Sales Company:

The Mitchell Group / Jonathan Lien 925-988-8033x677 -- 2,659 SF (2,659 SF)Landlord Rep:

Available Oakland Retail Properties
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 3166 Fruitvale Ave

Retail/Storefront
Retail/Residential

5,855 SF

0.14  AC

Existing

2

3,000 SF

$1.20/nnn

48.8%

Oakland, CA 94602

Alameda County

36

Not For Sale

3,000 SF

3,000 SF

2008 Tax @ $0.55/sfExpenses:

For Sale:

Stories:

Building Type:

Building Status:

Building Size:

Land Area:

Space Avail:

Max Contig:

Smallest Space:

Rent/SF/Mo:

% Leased:

John Busk / John Busk 510-535-0355 -- 3,000 SF (3,000 SF)Landlord Rep:

Building Notes:
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

This property is a single-story, general retail building totaling approximately 5,855sf.  The building features
street-parking only and is able to accomodate multiple tenants.  This property features great visibility and
high pedestrian traffic.

 25-41 Grand Ave

Retail/Storefront

26,615 SF

0.17  AC

Built 1920

1

7,400 SF

$2.20/nnn

72.2%

AKA 2212-2214 Broadway

22nd Ave

Oakland, CA 94612

Alameda County

37

Not For Sale

4,000 SF

1,000 SF

2009 Tax @ $0.42/sf

5 Surface Spaces are available

Expenses:

Parking:

For Sale:

Stories:

Building Type:

Building Status:

Building Size:

Land Area:

Space Avail:

Max Contig:

Smallest Space:

Rent/SF/Mo:

% Leased:

Shahal Davoudi / Shala Davoudi 415-453-2125 -- 7,400 SF (1,000-4,000 SF)Landlord Rep:

 399 Grand Ave

Retail/Freestanding

10,040 SF

0.17  AC

Existing

2

10,000 SF

$1.00/nnn

0.4%

Oakland, CA 94610

Alameda County

38

Not For Sale

10,000 SF

3,000 SF

2012 Tax @ $1.08/sf; 2012 Est Ops @ $4.32/sf

20 free Surface Spaces are available;  Ratio of
2.64/1,000 SF

Expenses:

Parking:

For Sale:

Stories:

Building Type:

Building Status:

Building Size:

Land Area:

Space Avail:

Max Contig:

Smallest Space:

Rent/SF/Mo:

% Leased:

Wells & Bennett Realtors / Kelly Klingler 510-552-0452 -- 10,000 SF (3,000-7,000
SF)

Landlord Rep:

Available Oakland Retail Properties
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 3510-3516 Grand Ave

Retail/Storefront
Retail/Residential

3,090 SF

0.12  AC

Existing

2

3,090 SF

$17.88/nnn

100%

Oakland, CA 94610

Alameda County

39

Not For Sale

3,090 SF

456 SF

2008 Tax @ $5.11/sfExpenses:

For Sale:

Stories:

Building Type:

Building Status:

Building Size:

Land Area:

Space Avail:

Max Contig:

Smallest Space:

Rent/SF/Mo:

% Leased:

Marketmasters of the Southeast, Inc. / Neil O'Donnell 904-272-0435x264 -- 3,090
SF (456-1,545 SF)

Landlord Rep:

 1025 Harrison St

Retail/Freestanding

5,380 SF

0.06  AC

Existing

1

5,380 SF

$0.85/fs

0%

Oakland, CA 94607

Alameda County

40

Not For Sale

5,380 SF

780 SF

2008 Tax @ $0.40/sfExpenses:

For Sale:

Stories:

Building Type:

Building Status:

Building Size:

Land Area:

Space Avail:

Max Contig:

Smallest Space:

Rent/SF/Mo:

% Leased:

Norheim & Yost / John Norheim 510-527-3400x10 -- 5,380 SF (780-4,600 SF)Landlord Rep:

 2344 Harrison St

Retail/Freestanding

5,000 SF

0.16  AC

Existing

1

5,000 SF

$3.00/nnn

0%

Oakland, CA 94612

Alameda County

41

Not For Sale

5,000 SF

5,000 SF

2008 Tax @ $1.15/sf

8 free Surface Spaces are available;  Ratio of
0.84/1,000 SF

Expenses:

Parking:

For Sale:

Stories:

Building Type:

Building Status:

Building Size:

Land Area:

Space Avail:

Max Contig:

Smallest Space:

Rent/SF/Mo:

% Leased:

Cushman & Wakefield of California / Grant Guidinger 415-773-3551 /  David
Scanlon 415-658-3612 -- 5,000 SF (5,000 SF)

Landlord Rep:

Available Oakland Retail Properties

This copyrighted report contains research licensed to CBRE - 231927.
6/26/2012
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 1448-1470 High St - Highland Square, Highland Square

Retail/(Neighborhood
Ctr)

29,582 SF

1.56  AC

Built 1960

1

8,791 SF

$1.43 - $2.00

70.3%

AKA 4330 International Blvd

Oakland, CA 94601

Alameda County

42

Not For Sale

5,614 SF

1,497 SF

2008 Tax @ $1.16/sf

76 free Surface Spaces are available;  Ratio of
2.26/1,000 SF

Expenses:

Parking:

For Sale:

Stories:

Building Type:

Building Status:

Building Size:

Land Area:

Space Avail:

Max Contig:

Smallest Space:

Rent/SF/Mo:

% Leased:

LCB Associates / Steven Banker 510-763-7090x206 -- 8,791 SF (1,497-5,614 SF)Landlord Rep:

 2920 International Blvd

Retail/Freestanding

13,000 SF

0.09  AC

Built 1940

3

11,400 SF

$0.75/nnn

100%

Oakland, CA 94601

Alameda County

43

For Sale at $949,000 ($73.00/SF) - Active

11,400 SF

3,800 SF

2008 Tax @ $0.54/sf, 2011 Est Tax @ $0.58/sf; 2011
Est Ops @ $3.10/sf

24 Surface Spaces are available;  Ratio of 2.00/1,000
SF

Expenses:

Parking:

For Sale:

Stories:

Building Type:

Building Status:

Building Size:

Land Area:

Space Avail:

Max Contig:

Smallest Space:

Rent/SF/Mo:

% Leased:

Robert Guitron: Robert Guitron (415) 318-9533Sales Company:

Vanguard Properties / Alex Kolovyansky 415-321-7000 -- 11,400 SF (3,800 SF)Landlord Rep:

Building Notes:
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Location Corner: NE

Property Description: Free Standing Retail Building

Available Oakland Retail Properties

This copyrighted report contains research licensed to CBRE - 231927.
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 3204 International Blvd

Retail/Storefront

3,000 SF

0.16  AC

Existing

2

3,000 SF

Withheld

0%

Oakland, CA 94601

Alameda County

44

For Sale - Active

3,000 SF

1,500 SF

2008 Tax @ $1.25/sf

2 Surface Spaces are available

Expenses:

Parking:

For Sale:

Stories:

Building Type:

Building Status:

Building Size:

Land Area:

Space Avail:

Max Contig:

Smallest Space:

Rent/SF/Mo:

% Leased:

Colliers International: Reesa Tansey (510) 433-5808
Colliers International: Sandra Weck (925) 227-6230

Sales Company:

Colliers International / Reesa Tansey 510-433-5808 -- 3,000 SF (1,500 SF)Landlord Rep:

 3501-3507 International Blvd

Retail/Storefront
Retail/Office

9,152 SF

0.12  AC

Built 1946

2

3,200 SF

$0.69/mg

65.0%

Oakland, CA 94601

Alameda County

45

Not For Sale

3,200 SF

3,200 SF

2009 Tax @ $0.87/sfExpenses:

For Sale:

Stories:

Building Type:

Building Status:

Building Size:

Land Area:

Space Avail:

Max Contig:

Smallest Space:

Rent/SF/Mo:

% Leased:

Valva Realty / Paul Valva 510-287-2383 -- 3,200 SF (3,200 SF)Landlord Rep:

 3751-3759 International Blvd - International Plaza

Retail/Storefront
Retail/Residential

15,000 SF

0.36  AC

Built 1930

2

7,500 SF

Withheld

50.0%

Oakland, CA 94601

Alameda County

46

Not For Sale

7,500 SF

7,500 SF

2007 Tax @ $3.15/sf; 2007 Ops @ $1.85/sf

6 free Surface Spaces are available

Expenses:

Parking:

For Sale:

Stories:

Building Type:

Building Status:

Building Size:

Land Area:

Space Avail:

Max Contig:

Smallest Space:

Rent/SF/Mo:

% Leased:

Realty Professionals / Jane Yoon 510-410-7736 -- 7,500 SF (7,500 SF)Landlord Rep:

Available Oakland Retail Properties
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 4030-4064 International Blvd - Plaza del Sol

Retail/Freestanding

28,000 SF

0.77  AC

Built 1933

1

27,682 SF

$1.19/nnn

1.1%

Oakland, CA 94601

Alameda County

47

For Sale at $3,750,000 ($133.93/SF) - Active

16,890 SF

4,549 SF

2004 Tax @ $1.91/sf

14 Surface Spaces are available

Expenses:

Parking:

For Sale:

Stories:

Building Type:

Building Status:

Building Size:

Land Area:

Space Avail:

Max Contig:

Smallest Space:

Rent/SF/Mo:

% Leased:

Community Realty Property Management Inc: Sonia Dominguez (510) 530-1005Sales Company:

BC Realty / Bonnie H. Chui 510-835-8888 -- 27,682 SF (4,549-16,890 SF)Landlord Rep:

Building Notes:
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

April/2004: Mason Au purchased the building from Achim & Koharig Ehrhardt. B.C. Realty represented both
sides of the transaction.

 4108 International Blvd

Retail/Storefront
Retail/Office

14,740 SF

0.59  AC

Built Jun 2010

2

8,740 SF

$1.00 -
$2.00/mg

40.7%

Oakland, CA 94601

Alameda County

48

Not For Sale

4,740 SF

900 SF

Free Surface Spaces;  Ratio of 3.26/1,000 SFParking:

For Sale:

Stories:

Building Type:

Building Status:

Building Size:

Land Area:

Space Avail:

Max Contig:

Smallest Space:

Rent/SF/Mo:

% Leased:

Steven Zheng / Steven Zheng 510-396-9863 -- 8,740 SF (900-4,740 SF)Landlord Rep:

 4240 International Blvd

Retail/Freestanding

14,168 SF

1.32  AC

Built 1965

1

6,366 SF

$0.76/nnn

100%

AKA 4240 International Blvd

Oakland, CA 94601

Alameda County

49

Not For Sale

6,366 SF

6,366 SF

2008 Tax @ $0.78/sf

70 free Surface Spaces are available

Expenses:

Parking:

For Sale:

Stories:

Building Type:

Building Status:

Building Size:

Land Area:

Space Avail:

Max Contig:

Smallest Space:

Rent/SF/Mo:

% Leased:

Company information unavailable at this timeLandlord Rep:

NAI Northern California / Dante Guazzo 510-336-4714 -- 6,366 SF (6,366 SF)Sublet Contact:

Available Oakland Retail Properties
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 4559 International Blvd

Retail/Storefront
Retail/Residential

13,006 SF

0.32  AC

Built 1900

2

4,500 SF

$0.55/mg

65.4%

Oakland, CA 94601

Alameda County

50

Not For Sale

4,500 SF

4,500 SF

2008 Tax @ $0.52/sf

3 One-Car Garage Spaces are available; 3 Surface
Spaces are available;  Ratio of 0.18/1,000 SF

Expenses:

Parking:

For Sale:

Stories:

Building Type:

Building Status:

Building Size:

Land Area:

Space Avail:

Max Contig:

Smallest Space:

Rent/SF/Mo:

% Leased:

MannEdge Properties / Simone Thelemaque 510-290-1004 -- 4,500 SF (4,500 SF)Landlord Rep:

Building Notes:
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Property Description: Storefront Retail/Residential

 4568 International Blvd

Retail/Storefront

2,850 SF

0.07  AC

Built 1915

1

2,850 SF

$0.85/mg

0%

Oakland, CA 94601

Alameda County

51

For Sale at $250,000 ($87.72/SF) - Active

2,850 SF

2,850 SF

2008 Tax @ $2.16/sfExpenses:

For Sale:

Stories:

Building Type:

Building Status:

Building Size:

Land Area:

Space Avail:

Max Contig:

Smallest Space:

Rent/SF/Mo:

% Leased:

Keller Williams: Aziz Khatri (510) 368-8347Sales Company:

Keller Williams / Aziz Khatri 510-368-8347 -- 2,850 SF (2,850 SF)Landlord Rep:

 4801 International Blvd

Retail/Freestanding

3,500 SF

0.09  AC

Existing

1

3,500 SF

$0.86/nnn

0%

Oakland, CA 94601

Alameda County

52

Not For Sale

3,500 SF

3,500 SF

2009 Tax @ $1.04/sf

4 free Surface Spaces are available

Expenses:

Parking:

For Sale:

Stories:

Building Type:

Building Status:

Building Size:

Land Area:

Space Avail:

Max Contig:

Smallest Space:

Rent/SF/Mo:

% Leased:

Better Homes Mason McDuffie / Bert Benisch 415-921-0113 -- 3,500 SF (3,500 SF)Landlord Rep:

Available Oakland Retail Properties
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 7514 International Blvd

Retail/Freestanding

4,500 SF

0.14  AC

Existing

1

4,500 SF

$0.67/mg

0%

Oakland, CA 94621

Alameda County

53

Not For Sale

4,500 SF

4,500 SF

2008 Tax @ $0.85/sf

2 Surface Spaces are available

Expenses:

Parking:

For Sale:

Stories:

Building Type:

Building Status:

Building Size:

Land Area:

Space Avail:

Max Contig:

Smallest Space:

Rent/SF/Mo:

% Leased:

Ulises Jimenez / Tynia Nguyen 925-827-3183 -- 4,500 SF (4,500 SF)Landlord Rep:

 7933 International Blvd

Retail/Auto Repair

4,500 SF

0.23  AC

Existing

1

4,500 SF

$1.11/+util

100%

Oakland, CA 94621

Alameda County

54

For Sale at $700,000 ($155.56/SF) - Active

4,500 SF

4,500 SF

2008 Tax @ $0.91/sf

8 Surface Spaces are available

Expenses:

Parking:

For Sale:

Stories:

Building Type:

Building Status:

Building Size:

Land Area:

Space Avail:

Max Contig:

Smallest Space:

Rent/SF/Mo:

% Leased:

Independent Real Estate Brokers: Archie Azizian (510) 301-0497Sales Company:

Independent Real Estate Brokers / Archie Azizian 510-301-0497 -- 4,500 SF (4,500
SF)

Landlord Rep:

 10423 International Blvd

Retail

4,400 SF

0.46  AC

Built 1946

1

4,400 SF

$1.25/nnn

0%

AKA 14th St

Oakland, CA 94603

Alameda County

55

Not For Sale

4,400 SF

4,400 SF

2008 Tax @ $0.42/sf

6 Surface Spaces are available

Expenses:

Parking:

For Sale:

Stories:

Building Type:

Building Status:

Building Size:

Land Area:

Space Avail:

Max Contig:

Smallest Space:

Rent/SF/Mo:

% Leased:

Canela Property Management / Vanessa Orozco 510-536-7832x12 -- 4,400 SF
(4,400 SF)

Landlord Rep:

Building Notes:
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Property Description: RESTAURANT BUILDING

Available Oakland Retail Properties
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 10550 International Blvd - Service Bldg

Retail/Auto Repair

6,262 SF

1.78  AC

Built 1980

1

6,262 SF

$0.64/mg

100%

Oakland, CA 94603

Alameda County

56

Not For Sale

6,262 SF

6,262 SF

2010 Tax @ $3.83/sf

27 Surface Spaces are available

Expenses:

Parking:

For Sale:

Stories:

Building Type:

Building Status:

Building Size:

Land Area:

Space Avail:

Max Contig:

Smallest Space:

Rent/SF/Mo:

% Leased:

Batarse Family Trust / Anthony A. Batarse 510-383-3646 -- 6,262 SF (6,262 SF)Landlord Rep:

Building Notes:
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Located one block from Durant Square Shopping Center with excellent exposure to traffic.

 10550 International St - Showroom

Retail/Auto Dealership

5,550 SF

1.78  AC

Built 1980

1

5,550 SF

$0.90/mg

100%

AKA 10500 International Blvd

Oakland, CA 94603

Alameda County

57

Not For Sale

5,550 SF

5,550 SF

2008 Tax @ $4.17/sf

30 free Surface Spaces are available

Expenses:

Parking:

For Sale:

Stories:

Building Type:

Building Status:

Building Size:

Land Area:

Space Avail:

Max Contig:

Smallest Space:

Rent/SF/Mo:

% Leased:

Batarse Family Trust / Anthony A. Batarse 510-383-3646 -- 5,550 SF (5,550 SF)Landlord Rep:

Building Notes:
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

172 feet frontage with two story glass storefront on International Boulevard, just South of 105th Ave., near
the San Leandro border. Located one block from Durant Square Shopping Center with excellent exposure to
traffic.

Available Oakland Retail Properties
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 3014 Lakeshore Ave

Retail/Storefront
Retail/Office

9,700 SF

0.11  AC

Built 1960

2

8,216 SF

$2.00/ig

100%

Oakland, CA 94610

Alameda County

58

Not For Sale

8,216 SF

4,108 SF

2009 Tax @ $1.53/sfExpenses:

For Sale:

Stories:

Building Type:

Building Status:

Building Size:

Land Area:

Space Avail:

Max Contig:

Smallest Space:

Rent/SF/Mo:

% Leased:

DeRose & Appelbaum Inc / Santino DeRose 415-781-7700x10 -- 8,216 SF (4,108
SF)

Landlord Rep:

Building Notes:
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

9,700sf office building located across from Oakland's Lake Merritt.
Walk to the many shops, banks and restaurants of Lakeshore and Grand Lake Shopping districts.
Direct access to Interstate 580 (MacArthur Freeway) via "Laksehore/Grand Avenue" ramps.
19th Street BART Station serviced via AC Transit Line 12 for employees and visitors.
Two-story (plus basement and mezzanine) air-conditioned office building with 400 Amps of power.
Sited on a 4,900sf parcel within C-30 ("District Thoroughfare") zoning and completed in 1960.
Month-to-month and on-street parking nearby.

 3233 Lakeshore Ave

Retail/Storefront

4,895 SF

0.13  AC

Built 1946

1

4,895 SF

$2.45 -
$2.60/nnn

0%

Oakland, CA 94610

Alameda County

59

Not For Sale

4,895 SF

2,450 SF

2010 Est Tax @ $3.55/sf; 2010 Est Ops @ $3.60/sf

4 Surface Spaces are available

Expenses:

Parking:

For Sale:

Stories:

Building Type:

Building Status:

Building Size:

Land Area:

Space Avail:

Max Contig:

Smallest Space:

Rent/SF/Mo:

% Leased:

LCB Associates / Steven Banker 510-763-7090x206 /  Ryan Dalton 510-763-7016
-- 4,895 SF (2,450-4,895 SF)

Landlord Rep:

Building Notes:
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

This is ground floor space located in one of Oakland's premier retail districts.  Property is located across the
street from a new Trader Joe's and Walgreens.  There is metered parking in front of the building and free
two-hour parking for patrons in the two-story City of Oakland parking structure.

Available Oakland Retail Properties
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 3300 Lakeshore Ave

Retail/Storefront
Retail/Office

9,479 SF

0.14  AC

Built 1943

2

5,700 SF

$1.30 -
$2.75/nnn

100%

Oakland, CA 94610

Alameda County

60

Not For Sale

2,850 SF

2,850 SF

2009 Tax @ $3.65/sfExpenses:

For Sale:

Stories:

Building Type:

Building Status:

Building Size:

Land Area:

Space Avail:

Max Contig:

Smallest Space:

Rent/SF/Mo:

% Leased:

Silver Capital Investments / Jonathan Silverstein 201-248-9615 -- 5,700 SF (2,850
SF)

Landlord Rep:

 3303 Lakeshore Ave

Retail/Storefront

3,248 SF

0.10  AC

Existing

1

2,836 SF

$2.85/nnn

12.7%

Oakland, CA 94610

Alameda County

61

Not For Sale

2,836 SF

2,836 SF

2008 Tax @ $4.17/sfExpenses:

For Sale:

Stories:

Building Type:

Building Status:

Building Size:

Land Area:

Space Avail:

Max Contig:

Smallest Space:

Rent/SF/Mo:

% Leased:

LCB Associates / Steven Banker 510-763-7090x206 -- 2,836 SF (2,836 SF)Landlord Rep:

 3525-3533 MacArthur Blvd

Retail/Freestanding

15,012 SF

1.03  AC

Built 1945

1

7,100 SF

$2.00/nnn

52.7%

Oakland, CA 94619

Alameda County

62

Not For Sale

7,100 SF

3,100 SF

2012 Tax @ $2.24/sf; 2012 Ops @ $1.92/sf, 2011 Est
Ops @ $2.04/sf

67 free Surface Spaces are available;  Ratio of
3.93/1,000 SF

Expenses:

Parking:

For Sale:

Stories:

Building Type:

Building Status:

Building Size:

Land Area:

Space Avail:

Max Contig:

Smallest Space:

Rent/SF/Mo:

% Leased:

Retail Pacific, Inc. / Greg Labarthe 925-743-9888 -- 7,100 SF (3,100-7,100 SF)Landlord Rep:

Building Notes:
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

The property is a general retail building with a great mix of tenants.  Generous parking.

Available Oakland Retail Properties
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 3835-3841 Macarthur Blvd

Retail/Storefront
Retail/Residential

8,752 SF

0.16  AC

Existing

2

2,500 SF

$1.00/+util

71.4%

Oakland, CA 94619

Alameda County

63

Not For Sale

2,500 SF

2,500 SF

2008 Tax @ $0.52/sfExpenses:

For Sale:

Stories:

Building Type:

Building Status:

Building Size:

Land Area:

Space Avail:

Max Contig:

Smallest Space:

Rent/SF/Mo:

% Leased:

Selective Cuts / Rell Greffen 510-530-1314 -- 2,500 SF (2,500 SF)Landlord Rep:

 4001-4005 Macarthur Blvd

Retail/Convenience Store

3,417 SF

0.11  AC

Existing

1

3,211 SF

$0.78/mg

100%

Oakland, CA 94619

Alameda County

64

Not For Sale

3,211 SF

3,211 SF

2009 Tax @ $2.23/sf

20 free Surface Spaces are available

Expenses:

Parking:

For Sale:

Stories:

Building Type:

Building Status:

Building Size:

Land Area:

Space Avail:

Max Contig:

Smallest Space:

Rent/SF/Mo:

% Leased:

Intero Real Estate Services, Inc. / Margaret Lin 510-489-8989 -- 3,211 SF (3,211
SF)

Landlord Rep:

 4139 Macarthur Blvd

Retail/Freestanding

2,500 SF

0.06  AC

Built 1927

1

2,500 SF

$1.00/nnn

0%

Oakland, CA 94619

Alameda County

65

Not For Sale

2,500 SF

2,500 SF

2009 Tax @ $2.03/sf

4 free Surface Spaces are available

Expenses:

Parking:

For Sale:

Stories:

Building Type:

Building Status:

Building Size:

Land Area:

Space Avail:

Max Contig:

Smallest Space:

Rent/SF/Mo:

% Leased:

Community Realty Property Management Inc / Mike Marr 510-530-1005 / Elsa
Trujillo 510-530-1005 -- 2,500 SF (2,500 SF)

Landlord Rep:

Available Oakland Retail Properties
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 7954-7956 Macarthur Blvd

Retail/Storefront

4,202 SF

0.20  AC

Existing

2

4,202 SF

$0.60/mg

0%

AKA 6601 Macarthur Blvd

Oakland, CA 94605

Alameda County

66

Not For Sale

4,202 SF

4,202 SF

2008 Tax @ $0.48/sf

5 free Surface Spaces are available;  Ratio of
1.19/1,000 SF

Expenses:

Parking:

For Sale:

Stories:

Building Type:

Building Status:

Building Size:

Land Area:

Space Avail:

Max Contig:

Smallest Space:

Rent/SF/Mo:

% Leased:

Jay-Phares Corp. / Marcus Tartt 510-562-9500 -- 4,202 SF (4,202 SF)Landlord Rep:

Building Notes:
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

4,202 SF of showroom/shop/storage space. Possible redevelopment site w/corner location, close to Highway
13.

 10715-10739 Macarthur Blvd

Retail

21,500 SF

0.80  AC

Built 1994

1

17,459 SF

$0.95/nnn

18.8%

Oakland, CA 94605

Alameda County

67

For Sale at $1,950,000 ($90.70/SF) - Active

14,759 SF

2,700 SF

2008 Tax @ $1.67/sf

32 free Surface Spaces are available;  Ratio of
1.49/1,000 SF

Expenses:

Parking:

For Sale:

Stories:

Building Type:

Building Status:

Building Size:

Land Area:

Space Avail:

Max Contig:

Smallest Space:

Rent/SF/Mo:

% Leased:

Prudential California Realty: Jerry Morks (650) 871-3654Sales Company:

Prudential California Realty / Jerry Morks 650-871-3654 -- 17,459 SF (2,700-14,759
SF)

Landlord Rep:

Building Notes:
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

The property is a mutitenant storefront retail building with several units.  One unit is approved for restaurant
use.  Excellent exposure and corner location.

 4251 Macarthur Fwy

Retail/Freestanding

2,800 SF

0.08  AC

Existing

1

2,800 SF

Withheld

0%

Oakland, CA 94619

Alameda County

68

Not For Sale

2,800 SF

2,800 SF

2008 Tax @ $0.92/sf

4 free Surface Spaces are available

Expenses:

Parking:

For Sale:

Stories:

Building Type:

Building Status:

Building Size:

Land Area:

Space Avail:

Max Contig:

Smallest Space:

Rent/SF/Mo:

% Leased:

Marquardt Property Management / Judy Norris 510-530-2050 -- 2,800 SF (2,800
SF)

Landlord Rep:

Available Oakland Retail Properties
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 900 Market St - Jack London Gateway, Jack London Gateway

Retail/Freestanding
(Neighborhood Ctr)

64,400 SF

7  AC

Built 1983

1

19,185 SF

$1.85 -
$2.00/nnn

70.2%

Oakland, CA 94607

Alameda County

69

Not For Sale

15,720 SF

1,200 SF

2009 Est Ops @ $3.60/sf

354 Surface Spaces are available;  Ratio of
5.50/1,000 SF

Expenses:

Parking:

For Sale:

Stories:

Building Type:

Building Status:

Building Size:

Land Area:

Space Avail:

Max Contig:

Smallest Space:

Rent/SF/Mo:

% Leased:

Company information unavailable at this timeSeller Rep (Condo):

 2110-2126 Market St

Retail/Auto Repair

6,141 SF

0.45  AC

Built 1950

1

6,141 SF

$1.30/mg

100%

AKA 2126 Market St

Oakland, CA 94607

Alameda County

70

For Sale at $1,650,000 ($268.69/SF) - Active

6,141 SF

6,141 SF

2009 Tax @ $1.33/sf

10 Surface Spaces are available

Expenses:

Parking:

For Sale:

Stories:

Building Type:

Building Status:

Building Size:

Land Area:

Space Avail:

Max Contig:

Smallest Space:

Rent/SF/Mo:

% Leased:

New Star Realty Inc: John So (650) 652-2406Sales Company:

New Star Realty Inc / John So 650-652-2406 -- 6,141 SF (6,141 SF)Landlord Rep:

Building Notes:
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

An approx. 6,141 square foot building w/a 3br house on 19,487 square foot lot. Currewntly an auto body
shop.

 1919 Martin Luther King Jr Way - Sterling Towers

Retail/Storefront
Retail/Residential

4,600 SF

0.12  AC

Built 1920

4

3,800 SF

$2.75/nnn

17.4%

Oakland, CA 94612

Alameda County

71

Not For Sale

3,800 SF

1,800 SF

2010 Tax @ $2.00/sfExpenses:

For Sale:

Stories:

Building Type:

Building Status:

Building Size:

Land Area:

Space Avail:

Max Contig:

Smallest Space:

Rent/SF/Mo:

% Leased:

Monica H Hujazi / Monica Hujazi 650-685-8550 -- 3,800 SF (1,800-2,000 SF)Landlord Rep:

Building Notes:
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

4 story apartment complex with ground floor Retail/Office space

Available Oakland Retail Properties

This copyrighted report contains research licensed to CBRE - 231927.
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 3521 Maybelle Ave

Retail/Storefront
Retail/Residential

11,155 SF

0.48  AC

Built 1974

1

3,400 SF

$0.97/+util

69.5%

Oakland, CA 94619

Alameda County

72

Not For Sale

3,400 SF

3,400 SF

2009 Tax @ $1.44/sf

11 Surface Spaces are available;  Ratio of 1.17/1,000
SF

Expenses:

Parking:

For Sale:

Stories:

Building Type:

Building Status:

Building Size:

Land Area:

Space Avail:

Max Contig:

Smallest Space:

Rent/SF/Mo:

% Leased:

Yee/Joe Family Trust / Richard Yee 415-564-6001 -- 3,400 SF (3,400 SF)Landlord Rep:

Building Notes:
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Building is ground floor retail with residential.  The subject property consists of a 3,400 SF storefront retail
space and 7 residential units behind this.

Available Oakland Retail Properties
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 7201 Oakport St

Retail/Auto Dealership

21,225 SF

4.35  AC

Built 2005

1

21,225 SF

Withheld

0%

Oakland, CA 94621

Alameda County

73

For Sale - Active

21,225 SF

21,225 SF

2009 Tax @ $7.61/sf

120 free Surface Spaces are available;  Ratio of
6.45/1,000 SF

Expenses:

Parking:

For Sale:

Stories:

Building Type:

Building Status:

Building Size:

Land Area:

Space Avail:

Max Contig:

Smallest Space:

Rent/SF/Mo:

% Leased:

Jones Lang LaSalle: Sam Swan (510) 465-9401
Jones Lang LaSalle: Jason Ovadia (925) 944-2168, Kevin R. Ahaesy (925)
944-2140

Sales Company:

Jones Lang LaSalle / Sam Swan 510-465-9401 -- 21,225 SF (21,225 SF)Landlord Rep:

Building Notes:
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Office Area:
• 2,220 s.f. parts storage room with 20’clear height, HVAC and roll up grade level door
• Manager’s office
• Kitchen/Lunch room for general staff
• Separate men’s and women’s bathrooms

Warehouse Area:
• Concrete block construction
• 2005 Construction
• Fully insulated
• 6,600 s.f. auto repair shop with18’ clear height
Fully equipped former auto dealership - Can be acquired with or without automotive contents.
• Four (4) grade level roll up doors with drive through access
• Alignment rack and Quick Lift
• Skylights throughout
• Eye-On alarm system with video surveillance
• Sprinkler Density: .20/1,500
• Power: 800 AMPS 3phase 4 wire 480/277 Volts
• 22 inch slab thickness
• Floor drains to sanitary sewer with interceptor for oil and gas
• Exhaust system
• Fully secured, paved and fenced yard with lights
• Covered Wash Bay
• Roof is TPO Construction
• Men’s and women’s restroom with lockers for the warehouse and separate break room/dining
area for warehouse
• Zoning:IO (Industrial Office)

 3868 Piedmont Ave

Retail/Freestanding

5,622 SF

0.26  AC

Existing

1

5,622 SF

$2.25/nnn

0%

Oakland, CA 94611

Alameda County

74

Not For Sale

5,622 SF

5,622 SF

2008 Tax @ $0.82/sf, 2012 Est Tax @ $0.91/sf; 2012
Est Ops @ $0.84/sf

15 free Surface Spaces are available

Expenses:

Parking:

For Sale:

Stories:

Building Type:

Building Status:

Building Size:

Land Area:

Space Avail:

Max Contig:

Smallest Space:

Rent/SF/Mo:

% Leased:

Robinson Real Estate / Scott C. Robinson 510-914-8785 -- 5,622 SF (5,622 SF)Landlord Rep:

Available Oakland Retail Properties
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 4382 Piedmont Ave

Retail/Freestanding

4,500 SF

0.15  AC

Existing

1

4,500 SF

$1.60/nnn

0%

Oakland, CA 94611

Alameda County

75

Not For Sale

4,500 SF

4,500 SF

2008 Tax @ $3.71/sf

5 free Surface Spaces are available

Expenses:

Parking:

For Sale:

Stories:

Building Type:

Building Status:

Building Size:

Land Area:

Space Avail:

Max Contig:

Smallest Space:

Rent/SF/Mo:

% Leased:

LCB Associates / Steven Banker 510-763-7090x206 -- 4,500 SF (4,500 SF)Landlord Rep:

 8024 Rudsdale St

Retail/Storefront
Retail/Office

18,022 SF

0.40  AC

Built 1912

3

18,022 SF

$1.10/nnn

0%

Oakland, CA 94621

Alameda County

76

Not For Sale

18,022 SF

6,007 SF

2009 Tax @ $2.68/sfExpenses:

For Sale:

Stories:

Building Type:

Building Status:

Building Size:

Land Area:

Space Avail:

Max Contig:

Smallest Space:

Rent/SF/Mo:

% Leased:

California Secured Funding / James Clemons 408-558-0845 -- 18,022 SF (6,
007-6,008 SF)

Landlord Rep:

 3420 San Leandro St

Retail/Freestanding

12,000 SF

0.21  AC

Existing

2

12,000 SF

Withheld

100%

Oakland, CA 94601

Alameda County

77

For Sale at $2,000,000 ($166.67/SF) - Active

12,000 SF

12,000 SF

2009 Tax @ $0.28/sf

30 free Surface Spaces are available;  Ratio of
1.43/1,000 SF

Expenses:

Parking:

For Sale:

Stories:

Building Type:

Building Status:

Building Size:

Land Area:

Space Avail:

Max Contig:

Smallest Space:

Rent/SF/Mo:

% Leased:

Help-U-Sell Action Properties: Therese Herget (510) 652-1480Sales Company:

Help-U-Sell Action Properties / Therese Herget 510-652-1480 -- 12,000 SF (12,000
SF)

Landlord Rep:

Available Oakland Retail Properties
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 2000 San Pablo Ave

Retail/Storefront
Retail/Office

110,000 SF

1.56  AC

Built 2007

4

5,000 SF

Withheld

95.5%

Oakland, CA 94612

Alameda County

78

Not For Sale

5,000 SF

5,000 SF

For Sale:

Stories:

Building Type:

Building Status:

Building Size:

Land Area:

Space Avail:

Max Contig:

Smallest Space:

Rent/SF/Mo:

% Leased:

Northridge Group / John Guillory 510-847-6939 -- 5,000 SF (5,000 SF)Landlord Rep:

Building Notes:
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

This is a 242,000 square foot mixed-use develoopment on 1.56 acres of land in downtown Oakland's
Redevelopment area.

 3420 San Pablo Ave

Retail/Service Station

6,110 SF

0.47  AC

Built 1999

1

5,610 SF

$1.99/mg

8.2%

Oakland, CA 94608

Alameda County

79

Not For Sale

5,610 SF

5,610 SF

Ratio of 4.09/1,000 SFParking:

For Sale:

Stories:

Building Type:

Building Status:

Building Size:

Land Area:

Space Avail:

Max Contig:

Smallest Space:

Rent/SF/Mo:

% Leased:

Business Team Monterey / Flora F. Chong 831-809-5892 -- 5,610 SF (5,610 SF)Landlord Rep:

Building Notes:
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Space suitable for retail, office or as previous used- a classroom training facility. It is located adjacent to 580
freewayin Oakland, bordoring Emeryville. The suite shares the same building as a gas station convenience
store. The premises has 2 large classrooms, 2 conference rooms, kitchen, 2 restrooms, 5-6 offices, security
system, computer-ready hook-ups, separate meter. Lease could be long term. Tenant is responsible for
interior. Landlord is responsible for exterior.

 1715-1717 Telegraph Ave

Retail/Storefront

3,979 SF

0.12  AC

Built 1925

1

2,500 SF

$2.00/nnn

37.2%

Oakland, CA 94612

Alameda County

80

Not For Sale

2,500 SF

2,500 SF

2009 Tax @ $1.66/sfExpenses:

For Sale:

Stories:

Building Type:

Building Status:

Building Size:

Land Area:

Space Avail:

Max Contig:

Smallest Space:

Rent/SF/Mo:

% Leased:

LCB Associates / Steven Banker 510-763-7090x206 -- 2,500 SF (2,500 SF)Landlord Rep:

Building Notes:
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Near New Ice Rink

Available Oakland Retail Properties
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 1920-1932 Telegraph Ave - J.J. Newberry Co. Bldg

Retail/Storefront
Retail/Office

13,000 SF

0.25  AC

Built 1920

1

13,000 SF

$2.00/nnn

0%

Oakland, CA 94612

Alameda County

81

Not For Sale

13,000 SF

2,500 SF

2009 Tax @ $2.03/sf, 2012 Est Tax @ $2.05/sf; 2009
Ops @ $1.92/sf, 2012 Est Ops @ $1.80/sf

Expenses:

For Sale:

Stories:

Building Type:

Building Status:

Building Size:

Land Area:

Space Avail:

Max Contig:

Smallest Space:

Rent/SF/Mo:

% Leased:

Mahmoud El-Miari & Mohammad El-Miari / Mike El-miari 650-291-3315 /  Mark
El-miaari 650-291-3316 -- 13,000 SF (2,500-13,000 SF)

Landlord Rep:

 1951 Telegraph Ave - The Uptown

Retail/Storefront
Retail/Residential

9,050 SF

1.70  AC

Built Dec 2008

1

9,049 SF

$1.85/ig

0.0%

Oakland, CA 94612

Alameda County

82

Not For Sale

4,753 SF

1,800 SF

For Sale:

Stories:

Building Type:

Building Status:

Building Size:

Land Area:

Space Avail:

Max Contig:

Smallest Space:

Rent/SF/Mo:

% Leased:

California Commercial Investments / Mike McGuire 510-268-8500x15 -- 9,049 SF
(1,800-2,830 SF)

Landlord Rep:

 2025 Telegraph Ave - Office

Retail/Freestanding

7,050 SF

0.34  AC

Built 1968

1

7,050 SF

$1.15/mg

0%

Corner of 21st Street

Oakland, CA 94612

Alameda County

83

For Sale at $3,000,000 ($425.53/SF) - Active

7,050 SF

7,050 SF

2011 Tax @ $5.45/sf; 2011 Ops @ $1.01/sf

20 free Surface Spaces are available;  Ratio of
3.67/1,000 SF

Expenses:

Parking:

For Sale:

Stories:

Building Type:

Building Status:

Building Size:

Land Area:

Space Avail:

Max Contig:

Smallest Space:

Rent/SF/Mo:

% Leased:

Ritchie Commercial: Arthur Goldman (925) 935-7050 x110Sales Company:

Ritchie Commercial / Arthur Goldman 925-935-7050x110 -- 7,050 SF (7,050 SF)Landlord Rep:

Building Notes:
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Property Description: Auto Repair/Service

Available Oakland Retail Properties
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 2525 Telegraph Ave

Retail/Storefront

3,600 SF

0.09  AC

Built 1947

1

3,600 SF

$1.81/nnn

100%

Oakland, CA 94612

Alameda County

84

Not For Sale

3,600 SF

1,800 SF

2008 Tax @ $1.26/sfExpenses:

For Sale:

Stories:

Building Type:

Building Status:

Building Size:

Land Area:

Space Avail:

Max Contig:

Smallest Space:

Rent/SF/Mo:

% Leased:

Ada Rooz / Ada Rooz 650-595-2688 -- 3,600 SF (1,800 SF)Landlord Rep:

 2538 Telegraph Ave

Retail/Freestanding

17,000 SF

0.49  AC

Built 1954

2

17,000 SF

Withheld

0%

Oakland, CA 94612

Alameda County

85

Not For Sale

17,000 SF

8,500 SF

2009 Tax @ $1.06/sf

36 free Surface Spaces are available;  Ratio of
3.00/1,000 SF

Expenses:

Parking:

For Sale:

Stories:

Building Type:

Building Status:

Building Size:

Land Area:

Space Avail:

Max Contig:

Smallest Space:

Rent/SF/Mo:

% Leased:

Mark Borsuk, Inc. / Mark Borsuk 415-922-4740 -- 17,000 SF (8,500 SF)Landlord Rep:

Building Notes:
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

The building is in the heart of Oakland Koreatown.

Available Oakland Retail Properties
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 2701 Telegraph Ave

Retail/Storefront
Retail/Office

5,350 SF

0.07  AC

Built 1956

2

5,350 SF

$0.75

12.8%

Oakland, CA 94612

Alameda County

86

For Sale at $725,000 ($135.51/SF) - Active

2,500 SF

2,164 SF

2011 Tax @ $1.36/sf; 2011 Ops @ $1.06/sfExpenses:

For Sale:

Stories:

Building Type:

Building Status:

Building Size:

Land Area:

Space Avail:

Max Contig:

Smallest Space:

Rent/SF/Mo:

% Leased:

California Commercial Investments: Gary M. Bettencourt (510) 268-8500 x33,
Damian Fink (510) 268-8500 x35
California Commercial Investments: Gary M. Bettencourt (510) 268-8500 x33,
Damian Fink (510) 268-8500 x35

Sales Company:

California Commercial Investments / Damian Fink 510-268-8500x35 / Gary M.
Bettencourt 510-268-8500x33 -- 7,164 SF (2,164-2,500 SF)

Landlord Rep:

Building Notes:
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Property Description: Free Standing Retail Building

Property Use Description: Free Standing Retail Building

 2721 Telegraph Ave

Retail/Storefront

6,150 SF

0.14  AC

Built 1935

1

6,150 SF

$1.25/ig

0%

Oakland, CA 94612

Alameda County

87

For Sale at $995,000 ($161.79/SF) - Active

6,150 SF

6,150 SF

2009 Tax @ $2.33/sfExpenses:

For Sale:

Stories:

Building Type:

Building Status:

Building Size:

Land Area:

Space Avail:

Max Contig:

Smallest Space:

Rent/SF/Mo:

% Leased:

California Commercial Investments: Damian Fink (510) 268-8500 x35Sales Company:

California Commercial Investments / Damian Fink 510-268-8500x35 -- 6,150 SF
(6,150 SF)

Landlord Rep:

Building Notes:
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Location Corner: SW

Property Description: Free Standing Retail Building

Property Use Description: Free Standing Retail Building

Available Oakland Retail Properties
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 2900-2914 Telegraph Ave

Retail/Storefront
Retail/Office

11,000 SF

0.22  AC

Built 1950

2

6,455 SF

$1.25 -
$1.50/mg

56.3%

Oakland, CA 94609

Alameda County

88

Not For Sale

3,355 SF

1,650 SF

2008 Tax @ $0.80/sf, 2010 Est Tax @ $1.05/sf; 2010
Est Ops @ $1.05/sf

5 Surface Spaces are available;  Ratio of 0.66/1,000
SF

Expenses:

Parking:

For Sale:

Stories:

Building Type:

Building Status:

Building Size:

Land Area:

Space Avail:

Max Contig:

Smallest Space:

Rent/SF/Mo:

% Leased:

Peterson Properties / Steve Peterson 510-835-0200 /  Ted Peterson 510-835-0200
-- 6,455 SF (1,650-3,100 SF)

Landlord Rep:

 4881 Telegraph Ave

Retail/Storefront

6,436 SF

0.15  AC

Built 1925

1

6,000 SF

$2.25/nnn

6.8%

Oakland, CA 94609

Alameda County

89

Not For Sale

6,000 SF

6,000 SF

2009 Tax @ $3.30/sf, 2012 Est Tax @ $3.26/sf; 2012
Est Ops @ $3.96/sf

25 Surface Spaces are available

Expenses:

Parking:

For Sale:

Stories:

Building Type:

Building Status:

Building Size:

Land Area:

Space Avail:

Max Contig:

Smallest Space:

Rent/SF/Mo:

% Leased:

Mark Borsuk, Inc. / Mark Borsuk 415-922-4740 -- 6,000 SF (6,000 SF)Landlord Rep:

Building Notes:
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Location Corner: SE

Property Description: Bank Branch

Property Use Description: Bank Branch

 1121-1129 Webster St

Retail/Storefront
Retail/Office

18,644 SF

0.07  AC

Built 1900

2

3,300 SF

Withheld

100%

Oakland, CA 94607

Alameda County

90

Not For Sale

3,300 SF

350 SF

2010 Tax @ $1.02/sfExpenses:

For Sale:

Stories:

Building Type:

Building Status:

Building Size:

Land Area:

Space Avail:

Max Contig:

Smallest Space:

Rent/SF/Mo:

% Leased:

Webster Group, LLC / Timothy Chen 510-836-3138 -- 3,300 SF (350-3,300 SF)Landlord Rep:

Available Oakland Retail Properties

This copyrighted report contains research licensed to CBRE - 231927.
6/26/2012

Page  36



Ex
hi

bi
t B

-1
C

al
cu

la
tio

n 
of

 S
al

es
 P

er
 S

qu
ar

e 
Fo

ot
 E

st
im

at
es

 (
1

)
Se

le
ct

 R
et

ai
l S

to
re

s 
an

d 
St

or
e 

Ty
pe

s

St
or

e 
or

 C
at

eg
or

y 
(2

)

A
pp

ar
el

A
pp

ar
el

 -
 S

pe
ci

al
ty

$3
71

$3
92

$3
74

$4
16

$3
71

$3
97

$3
41

$4
05

$3
45

$3
61

$4
34

W
om

en
's'

 A
pp

ar
el

$4
53

$4
83

$4
61

$4
45

$3
97

$3
89

$3
34

$3
65

$3
11

$3
91

$4
70

Sh
oe

 S
to

re
s

$2
66

$3
17

$3
03

$3
35

$2
99

$3
67

$3
15

$3
71

$3
16

$3
00

$3
61

Ro
ss

 D
re

ss
 fo

r 
Le

ss
$3

12
$3

04
$2

90
$2

95
$2

63
$2

86
$2

46
$3

24
$2

76
$2

77
$3

33
Ko

hl
's

$2
68

$2
52

$2
41

$2
49

$2
22

$2
22

$1
91

$2
29

$1
95

$2
23

$2
68

D
is

co
un

t S
to

re
s

$2
35

$2
12

$2
02

$2
20

$1
96

$2
09

$1
80

$1
96

$1
67

$1
96

$2
36

Ta
rg

et
$2

82
$2

88
$2

75
$3

04
$2

71
$2

82
$2

42
$2

82
$2

40
$2

62
$3

15
W

al
-M

ar
t

$3
62

$4
12

$3
93

$4
22

$3
77

$4
24

$3
64

$4
22

$3
60

$3
74

$4
50

D
ep

ar
tm

en
t S

to
re

s 
C

at
eg

or
y

$2
39

$2
34

$2
23

$3
04

$2
71

$2
66

$2
29

$2
52

$2
15

$2
35

$2
83

D
om

es
tic

s 
C

at
eg

or
y

$2
87

$3
22

$3
07

$3
02

$2
70

$2
84

$2
44

$2
94

$2
51

$2
72

$3
27

Fu
rn

itu
re

 C
at

eg
or

y
$1

76
$1

88
$1

80
$2

55
$2

28
$2

25
$1

93
$1

98
$1

69
$1

89
$2

27

N
ei

gh
bo

rh
oo

d 
C

en
te

r 
C

at
eg

or
y

$3
22

$3
40

$3
25

$3
92

$3
50

$3
99

$3
43

$4
34

$3
70

$3
42

$4
11

Fo
od

 &
 D

ru
g 

A
nc

ho
rs

$4
41

$4
79

$4
57

$5
69

$5
08

$5
86

$5
04

$6
29

$5
36

$4
89

$5
88

N
on

-F
oo

d 
&

 D
ru

g 
Re

ta
il

$2
03

$2
00

$1
91

$2
14

$1
91

$2
12

$1
82

$2
39

$2
04

$1
94

$2
33

Su
pe

rm
ar

ke
ts

$3
48

$4
50

$4
30

$4
80

$4
28

$4
90

$4
21

$5
35

$4
56

$4
17

$5
02

D
ru

g 
St

or
es

$5
34

$5
07

$4
84

$6
57

$5
86

$6
83

$5
87

$7
24

$6
22

$5
48

$6
34

Ri
te

 A
id

$2
86

$4
06

$3
88

$4
86

$4
34

$4
88

$4
19

$4
21

$3
62

$3
82

$4
42

C
VS

$5
78

$5
20

$4
97

$7
98

$7
12

$7
92

$6
81

$8
02

$6
89

$6
17

$7
14

Re
st

au
ra

nt
s 

C
at

eg
or

y
$3

89
$3

72
$3

55
$4

30
$3

84
$4

31
$3

70
$4

29
$3

66
$3

73
$4

49

H
om

e 
Im

pr
ov

em
en

t
$2

74
$2

79
$2

66
$3

04
$2

71
$2

80
$2

41
$2

69
$2

29
$2

56
$3

08

O
th

er
 R

et
ai

l C
at

eg
or

ie
s

A
cc

es
so

rie
s

$7
42

$8
68

$8
29

$7
88

$7
03

$7
74

$6
65

$7
78

$6
63

$7
20

$8
66

H
BA

, H
om

e 
Fr

ag
ra

nc
es

$5
33

$5
14

$4
91

$6
30

$5
62

$4
31

$3
70

$5
41

$4
61

$4
84

$5
82

El
ec

tr
on

ic
s

$4
26

$4
90

$4
68

$4
47

$3
99

$5
08

$4
37

$6
86

$5
85

$4
63

$5
57

O
ffi

ce
 S

up
pl

ie
s

$2
83

$3
04

$2
90

$3
41

$3
04

$2
77

$2
38

$2
63

$2
24

$2
68

$3
22

Sp
or

ts
$2

09
$2

43
$2

32
$2

46
$2

20
$2

26
$1

94
$2

26
$1

93
$2

09
$2

51
Pe

t S
up

pl
ie

s
$1

84
$1

92
$1

83
$1

89
$1

69
$1

79
$1

54
$1

85
$1

58
$1

70
$2

05
Bo

ok
 S

up
er

st
or

es
$2

44
$2

37
$2

26
$2

42
$2

16
$2

42
$2

08
$1

80
$1

53
$2

10
$2

53
Vi

de
o 

St
or

es
$1

06
$1

06
$1

01
$1

17
$1

04
$5

8
$5

0
$8

9
$7

6
$8

7
$1

05
To

ys
$2

31
$2

27
$2

17
$3

67
$3

28
$3

50
$3

01
$3

20
$2

73
$2

70
$3

25
M

us
ic

 S
up

er
st

or
es

$2
47

$2
42

$2
31

$3
40

$3
03

$2
94

$2
53

$3
18

$2
71

$2
61

$3
14

G
ift

s,
 H

ob
bi

es
 &

 F
ab

ric
s

$1
58

$1
41

$1
35

$1
39

$1
24

$1
24

$1
07

$1
24

$1
06

$1
26

$1
52

A
ve

ra
ge

 o
f O

th
er

 R
et

ai
l C

at
eg

or
ie

s
$3

06
$3

24
$3

09
$3

50
$3

12
$3

15
$2

71
$3

37
$2

87
$2

97
$3

57

(1
) E

st
im

at
es

 in
 c

ol
um

ns
 A

, B
, D

, F
, a

nd
 H

 w
er

e 
pr

ov
id

ed
 b

y 
Re

ta
il 

M
A

XI
M

. C
ol

um
ns

 C
, E

, G
, I

, a
nd

 K
 w

er
e 

ca
lc

ul
at

ed
 u

si
ng

 th
e 

C
on

su
m

er
 P

ric
e 

In
de

x 
fo

r 
A

ll 
U

rb
an

 C
on

su
m

er
s 

in
 th

e 
U

ni
te

d 
St

at
es

.
(2

) I
nc

lu
de

s 
in

du
st

ry
-a

nd
 c

at
eg

or
y-

re
pr

es
en

ta
tiv

e 
st

or
es

.

So
ur

ce
s:

 R
et

ai
l M

A
XI

M
, "

A
lte

rn
at

iv
e 

Re
ta

il 
Ri

sk
 A

na
ly

si
s 

fo
r 

A
lte

rn
at

iv
e 

C
ap

ita
l" 

20
04

, 2
00

6,
 2

00
8,

 2
01

0 
an

d 
20

11
; 

U
ni

te
d 

St
at

es
 B

ur
ea

u 
of

 L
ab

or
 S

ta
tis

tic
s 

C
on

su
m

er
 P

ric
e 

In
de

x 
- 

 A
ll 

U
rb

an
 C

on
su

m
er

s;
 a

nd
  A

LH
 U

rb
an

 &
 R

eg
io

na
l E

co
no

m
ic

s.

[K
]

(C
PI

 =
 2

26
.4

3)

 =
 (A

+
C

+
E+

G
+

I) 
/ 

5
[E

]
[A

]

(C
PI

 =
 1

88
.2

00
)

(C
PI

 =
 1

97
.1

0)
(C

PI
 =

 2
10

.8
9)

(C
PI

 =
 2

19
.0

2)

[F
]

[G
]

[B
]

[C
]

[D
]

(C
PI

 =
 2

18
.)

In
 2

0
1

1
$

's

Sa
le

s 
Pe

r 
Sq

ua
re

 F
oo

t
2

0
0

3
2

0
0

5
2

0
0

7
2

0
0

9
A

ve
ra

ge
A

ve
ra

ge
In

 2
0

0
3

$
's

In
 2

0
0

5
$

's
In

 2
0

0
3

$
's

In
 2

0
0

3
$

's
In

 2
0

0
3

$
's

In
 2

0
0

8
$

's
In

 2
0

0
3

$
's

In
 2

0
0

7
$

's
2

0
1

0
In

 2
0

1
0

$
's

In
 2

0
0

3
$

's
[H

]
[I]



Exhibit B-2
Rockridge Safeway Store Market Area
Constituent Census Tracts and City Match

City

4002 4002 Oakland
4003 4003 Oakland
4004 4004 Oakland
4005 4005 Oakland
4006 4006 Oakland
4007 4007 Oakland
4008 4008 Oakland
4009 4009 Oakland
4010 4010 Oakland
4011 4011 Oakland
4012 4012 Oakland
4013 4013 Oakland
4014 4014 Oakland

4035.01 4035 Oakland
4035.02 Oakland

4036 4036 Oakland
4037.01 4037 Oakland
4037.02 Oakland

4038 4038 Oakland
4039 4039 Oakland
4040 4040 Oakland

4041.01 4041 Oakland
4041.02 Oakland

4042 4042 Oakland
4043 4043 Oakland

4045.01 4045.01 Oakland
4050 4050 Oakland
4051 4051 Oakland
4261 4261 Piedmont
4262 4262 Piedmont

Sources: U.S. Census Bureau; and ALH Urban & Regional Economics.

2010 Census Tract 2000 Census Tract

(1) For data retrieval purposes it is necessary to identify both the 2000 and 
2010 census tracts for the market area. 



Exhibit B-3
Rockridge and College & Claremont Safeway Stores
Common Market Area Census Tracts (1)
Constituent Census Tracts and City Match

2000 & 2010
Census Tract (2) City

4002 Oakland
4003 Oakland
4004 Oakland
4005 Oakland
4006 Oakland
4007 Oakland
4008 Oakland
4009 Oakland
4043 Oakland

Sources: U.S. Census Bureau; and ALH Urban & Regional Economics.

(1) Safeway has two Oakland stores under environmental review, the Rockridge store and the 
College & Claremont store. Urban decay analysis was conducted for both stores. This area 
identifies the portion of each store's market area estimated in the urban decay analyses to 
overlap between the two stores. 
(2) For data retrieval purposes it is necessary to identify both the 2000 and 2010 census tracts 
for the market areas.



Exhibit B-4

Translation of Claritas Retail Sales Categories to BOE Categories
Portion of Market Area Within the City of Oakland
In 2010 Dollars (Millions)

Claritas Retail
Sales 2010 BOE 

Claritas Sales Category 2010 $'s Category

Motor Vehicle & Parts Dealers
-    Automotive Dealers $276.6
-    Other Motor Vehicle Dealers $0.7
-    Automotive Parts, Accessories, & Tire Stores $8.3
Furniture & Home Furnishings Stores
-    Furniture Stores $11.6
-    Home Furnishing Stores $5.7
Electronics & Appliance Stores
-    Appliance, Television, and Other Electronics $7.3
-       Household Appliances Stores $2.4
-       Radio Television and Other Electronics $5.0
-    Computer and Software Stores $4.0
-    Camera & Photographic Equipment Stores $1.1
Building Material & Garden Equipment & Supply Dealers
-    Building Material & Supply Dealers $37.4
-       Home Centers $0.0
-       Paint and Wallpaper Stores $4.6
-       Hardware Stores $17.7
-       Other Building Materials Dealers $15.1
-          Building Materials, Lumberyards $5.9
-    Lawn and Garden Equipment and Supplies $2.1
-       Outdoor Power Equipment Stores $0.0
-       Nursery and Garden Centers $2.1
Food & Beverage Stores
-    Grocery Stores $393.7
-       Supermarkets and Other Grocery Stores $386.6
-       Convenience Stores $7.2
-    Specialty Food Stores $21.4
-    Beer, Wine, & Liquor Stores $13.1
Health & Personal Care Stores
-    Pharmacies and Drug Stores $45.3
-    Cosmetics, Beauty Supplies and Perfume Stores $2.8
-    Optical Goods Stores $1.1
-    Other Health and Personal Care Stores $8.9
Gasoline Stations
-    Gasoline Stations with Convenience Stores $59.6
-    Other Gasoline Stations $25.9
Clothing & Clothing Accessories Stores
-    Clothing Stores $15.1
-       Men's Clothing Stores $0.1
-       Women's Clothing Stores $8.7
-       Children's and Infants' Clothing Stores $1.2
-       Family Clothing Stores $3.4
-       Clothing Accessories Stores $0.8
-       Other Clothing Stores $0.8
-    Shoe Stores $3.7
-    Jewelry, Luggage, & Leather Goods Stores $3.8
-       Jewelry Stores $3.7
-       Luggage, & Leather Goods Stores $0.0
Sporting Goods, Hobby, Book, & Music Stores
-    Sporting Goods, Hobby, & Musical Instruments $7.9
-       Sporting Goods Stores $4.7
-       Hobby, Toys and Games Stores $1.8
-       Sew, Needlework, Piece Goods Stores $0.7
-       Musical Instrument and Supplies Stores $0.6
-    Book, Periodical, & Music Stores $7.5
-       Book Stores and News Dealers $3.9
-          Book Stores $3.9
-          News Dealers and Newsstands $0.0
-       Prerecorded Tape, Compact Disc, & Records $3.6
General Merchandise Stores
-    Department Stores excluding Leased Dept Stores $8.5
-    Other General Merchandise Stores $8.3
Miscellaneous Store Retailers
-    Florists $3.1
-    Office Supplies, Stationery, & Gift Stores $8.4
-       Office Supplies and Stationery Stores $1.4
-       Gift, Novelty, and Souvenir Stores $7.0
-    Used Merchandise Stores $13.5
-    Other Miscellaneous Store Retailers $6.2
Non-store Retailers $17.4 Other Retail Group
Foodservice & Drinking Places
-    Full-Service Restaurants $67.4
-    Limited-service Eating Places $57.5
-    Special Foodservices $4.8
-    Drinking Places - Alcoholic Beverages $10.4

TOTAL RETAIL STORES $1,170.2

BOE Category In Millions

Motor Vehicles & Parts $285.6
Home Furnishings and Appliances $29.7
Building Materials and Garden Equip $39.5
Food and Beverage Stores $428.3
Gasoline Stations $85.4
Clothing and Clothing Accessories $22.6
General Merchandise $16.8
Food Services and Drinking Places $140.1
Other Retail Group $122.2

Retail Total $1,170.2

Sources: Claritas; State of California Board of Equalization; and ALH Urban & Regional Economics. 
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Exhibit B-5

Translation of Claritas Retail Sales Categories to BOE Categories
City of Oakland
In 2010 Dollars (Millions)

Claritas Retail
Sales 2010 BOE 

Claritas Sales Category 2010 $'s Category

Motor Vehicle & Parts Dealers
-    Automotive Dealers $437.8
-    Other Motor Vehicle Dealers $15.6
-    Automotive Parts, Accessories, & Tire Stores $50.9
Furniture & Home Furnishings Stores
-    Furniture Stores $89.0
-    Home Furnishing Stores $29.8
Electronics & Appliance Stores
-    Appliance, Television, and Other Electronics $39.5
-       Household Appliances Stores $8.4
-       Radio Television and Other Electronics $31.2
-    Computer and Software Stores $42.0
-    Camera & Photographic Equipment Stores $6.8
Building Material & Garden Equipment & Supply Dealers
-    Building Material & Supply Dealers $249.8
-       Home Centers $105.6
-       Paint and Wallpaper Stores $9.3
-       Hardware Stores $42.4
-       Other Building Materials Dealers $92.5
-          Building Materials, Lumberyards $36.2
-    Lawn and Garden Equipment and Supplies $7.5
-       Outdoor Power Equipment Stores $0.8
-       Nursery and Garden Centers $6.7
Food & Beverage Stores
-    Grocery Stores $970.6
-       Supermarkets and Other Grocery Stores $945.1
-       Convenience Stores $25.5
-    Specialty Food Stores $58.2
-    Beer, Wine, & Liquor Stores $65.9
Health & Personal Care Stores
-    Pharmacies and Drug Stores $268.7
-    Cosmetics, Beauty Supplies and Perfume Stores $10.6
-    Optical Goods Stores $3.1
-    Other Health and Personal Care Stores $19.4
Gasoline Stations
-    Gasoline Stations with Convenience Stores $292.7
-    Other Gasoline Stations $99.9
Clothing & Clothing Accessories Stores
-    Clothing Stores $61.4
-       Men's Clothing Stores $8.1
-       Women's Clothing Stores $21.6
-       Children's and Infants' Clothing Stores $7.4
-       Family Clothing Stores $13.6
-       Clothing Accessories Stores $2.9
-       Other Clothing Stores $7.7
-    Shoe Stores $12.0
-    Jewelry, Luggage, & Leather Goods Stores $24.0
-       Jewelry Stores $24.0
-       Luggage, & Leather Goods Stores $0.1
Sporting Goods, Hobby, Book, & Music Stores
-    Sporting Goods, Hobby, & Musical Instruments $29.5
-       Sporting Goods Stores $18.0
-       Hobby, Toys and Games Stores $6.2
-       Sew, Needlework, Piece Goods Stores $1.9
-       Musical Instrument and Supplies Stores $3.4
-    Book, Periodical, & Music Stores $16.7
-       Book Stores and News Dealers $8.9
-          Book Stores $8.5
-          News Dealers and Newsstands $0.3
-       Prerecorded Tape, Compact Disc, & Records $7.9
General Merchandise Stores
-    Department Stores excluding Leased Dept Stores $103.1
-    Other General Merchandise Stores $146.7
Miscellaneous Store Retailers
-    Florists $6.1
-    Office Supplies, Stationery, & Gift Stores $29.3
-       Office Supplies and Stationery Stores $12.7
-       Gift, Novelty, and Souvenir Stores $16.6
-    Used Merchandise Stores $28.3
-    Other Miscellaneous Store Retailers $29.2
Non-store Retailers $408.0 Other Retail Group
Foodservice & Drinking Places
-    Full-Service Restaurants $227.5
-    Limited-service Eating Places $213.7
-    Special Foodservices $44.5
-    Drinking Places - Alcoholic Beverages $23.8

TOTAL RETAIL STORES $4,161.4

BOE Category In Millions

Motor Vehicles & Parts $504.3
Home Furnishings and Appliances $207.1
Building Materials and Garden Equip $257.4
Food and Beverage Stores $1,094.7
Gasoline Stations $392.6
Clothing and Clothing Accessories $97.3
General Merchandise $249.8
Food Services and Drinking Places $509.5
Other Retail Group $848.8

Retail Total $4,161.4

Sources: Claritas; State of California Board of Equalization; and ALH Urban & Regional Economics. 
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Exhibit B-6
Rockridge Safeway Store
Project Market Area Retail Sales within City of Oakland
In 2010 Dollars

Sales
Ratio

Type of Retailer [C = A / B]

Motor Vehicles & Parts $285,570,367 $504,271,533 56.6%
Home Furnishings and Appliances $29,724,912 $207,079,039 14.4%
Building Materials and Garden Equip $39,454,833 $257,353,152 15.3%
Food and Beverage Stores $428,270,680 $1,094,670,503 39.1%
Gasoline Stations $85,435,083 $392,590,487 21.8%
Clothing and Clothing Accessories $22,584,258 $97,331,041 23.2%
General Merchandise $16,810,218 $249,816,651 6.7%
Food Services and Drinking Places $140,141,732 $509,491,060 27.5%
Other Retail Group $122,246,374 $848,833,065 14.4%

Total $1,170,238,457 $4,161,436,531 28.1%

Sources: Claritas, Inc.; California State Board of Equalization; and ALH Urban & Regional Economics.

(1) Claritas data are in 2010 dollars. See Exhibits B-3 and B-4 for translation of Claritas to BOE categories. 

Claritas Retail Sales Estimates for 2010 (1)

Total Retail Sales in 
City of Oakland (3)

[B]

(2) See Exhibit B-4.

Retail Sales Within Oakland 
Portion of Market Area (2)

[A]

(2) See Exhibit B-3.



Exhibit B-7

Translation of Claritas Retail Sales Categories to BOE Categories
City of Piedmont
In 2010 Constant Dollars (Thousands)

Claritas Retail
Sales 2010 BOE 

Claritas Sales Category 2010 $'s Category

Motor Vehicle & Parts Dealers
-    Automotive Dealers $0.0
-    Other Motor Vehicle Dealers $0.0
-    Automotive Parts, Accessories, & Tire Stores $0.0
Furniture & Home Furnishings Stores
-    Furniture Stores $0.0
-    Home Furnishing Stores $134.3
Electronics & Appliance Stores
-    Appliance, Television, and Other Electronics $0.0
-       Household Appliances Stores $0.0
-       Radio Television and Other Electronics $0.0
-    Computer and Software Stores $186.7
-    Camera & Photographic Equipment Stores $0.0
Building Material & Garden Equipment & Supply Dealers
-    Building Material & Supply Dealers $3,190.0
-       Home Centers $0.0
-       Paint and Wallpaper Stores $0.0
-       Hardware Stores $0.0
-       Other Building Materials Dealers $3,190.0
-          Building Materials, Lumberyards $1,248.0
-    Lawn and Garden Equipment and Supplies $582.2
-       Outdoor Power Equipment Stores $0.0
-       Nursery and Garden Centers $582.2
Food & Beverage Stores
-    Grocery Stores $2,194.4
-       Supermarkets and Other Grocery Stores $2,194.4
-       Convenience Stores $0.0
-    Specialty Food Stores $581.3
-    Beer, Wine, & Liquor Stores $0.0
Health & Personal Care Stores
-    Pharmacies and Drug Stores $0.0
-    Cosmetics, Beauty Supplies and Perfume Stores $0.0
-    Optical Goods Stores $0.0
-    Other Health and Personal Care Stores $505.9
Gasoline Stations
-    Gasoline Stations with Convenience Stores $0.0
-    Other Gasoline Stations $442.2
Clothing & Clothing Accessories Stores
-    Clothing Stores $181.9
-       Men's Clothing Stores $0.0
-       Women's Clothing Stores $181.9
-       Children's and Infants' Clothing Stores $0.0
-       Family Clothing Stores $0.0
-       Clothing Accessories Stores $0.0
-       Other Clothing Stores $0.0
-    Shoe Stores $0.0
-    Jewelry, Luggage, & Leather Goods Stores $0.0
-       Jewelry Stores $0.0
-       Luggage, & Leather Goods Stores $0.0
Sporting Goods, Hobby, Book, & Music Stores
-    Sporting Goods, Hobby, & Musical Instruments $310.3
-       Sporting Goods Stores $0.0
-       Hobby, Toys and Games Stores $0.0
-       Sew, Needlework, Piece Goods Stores $0.0
-       Musical Instrument and Supplies Stores $310.3
-    Book, Periodical, & Music Stores $94.7
-       Book Stores and News Dealers $0.0
-          Book Stores $0.0
-          News Dealers and Newsstands $0.0
-       Prerecorded Tape, Compact Disc, & Records $94.7
General Merchandise Stores
-    Department Stores excluding Leased Dept Stores $0.0
-    Other General Merchandise Stores $922.5
Miscellaneous Store Retailers
-    Florists $0.0
-    Office Supplies, Stationery, & Gift Stores $199.5
-       Office Supplies and Stationery Stores $0.0
-       Gift, Novelty, and Souvenir Stores $199.5
-    Used Merchandise Stores $246.2
-    Other Miscellaneous Store Retailers $225.6
Non-store Retailers $0.0 Other Retail Group
Foodservice & Drinking Places
-    Full-Service Restaurants $549.9
-    Limited-service Eating Places $0.0
-    Special Foodservices $0.0
-    Drinking Places - Alcoholic Beverages $0.0

TOTAL RETAIL STORES $10,547.6

BOE Category In Thousands

Motor Vehicles & Parts $0.0
Home Furnishings and Appliances $320.9
Building Materials and Garden Equip $3,772.2
Food and Beverage Stores $2,775.8
Gasoline Stations $442.2
Clothing and Clothing Accessories $181.9
General Merchandise $922.5
Food Services and Drinking Places $549.9
Other Retail Group $1,582.2

Retail Total $10,547.6

Sources: Claritas; State of California Board of Equalization; and ALH Urban & Regional Economics. 
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Exhibit B-8

Translation of Claritas Retail Sales Categories to BOE Categories
In 2010 Dollars (Millions)

Claritas Retail
Sales 2010 BOE 

Claritas Sales Category 2010 $'s Category

Motor Vehicle & Parts Dealers
-    Automotive Dealers $0.7
-    Other Motor Vehicle Dealers $0.7
-    Automotive Parts, Accessories, & Tire Stores $0.1
Furniture & Home Furnishings Stores
-    Furniture Stores $7.9
-    Home Furnishing Stores $3.3
Electronics & Appliance Stores
-    Appliance, Television, and Other Electronics $1.9
-       Household Appliances Stores $0.4
-       Radio Television and Other Electronics $1.5
-    Computer and Software Stores $0.6
-    Camera & Photographic Equipment Stores $0.0
Building Material & Garden Equipment & Supply Dealers
-    Building Material & Supply Dealers $5.7
-       Home Centers $0.0
-       Paint and Wallpaper Stores $0.0
-       Hardware Stores $2.5
-       Other Building Materials Dealers $3.2
-          Building Materials, Lumberyards $1.2
-    Lawn and Garden Equipment and Supplies $0.2
-       Outdoor Power Equipment Stores $0.0
-       Nursery and Garden Centers $0.2
Food & Beverage Stores
-    Grocery Stores $93.6
-       Supermarkets and Other Grocery Stores $93.6
-       Convenience Stores $0.0
-    Specialty Food Stores $15.9
-    Beer, Wine, & Liquor Stores $8.2
Health & Personal Care Stores
-    Pharmacies and Drug Stores $1.9
-    Cosmetics, Beauty Supplies and Perfume Stores $1.0
-    Optical Goods Stores $0.2
-    Other Health and Personal Care Stores $2.2
Gasoline Stations
-    Gasoline Stations with Convenience Stores $36.3
-    Other Gasoline Stations $6.6
Clothing & Clothing Accessories Stores
-    Clothing Stores $3.2
-       Men's Clothing Stores $0.0
-       Women's Clothing Stores $2.9
-       Children's and Infants' Clothing Stores $0.1
-       Family Clothing Stores $0.0
-       Clothing Accessories Stores $0.2
-       Other Clothing Stores $0.0
-    Shoe Stores $0.9
-    Jewelry, Luggage, & Leather Goods Stores $1.9
-       Jewelry Stores $1.9
-       Luggage, & Leather Goods Stores $0.0
Sporting Goods, Hobby, Book, & Music Stores
-    Sporting Goods, Hobby, & Musical Instruments $2.9
-       Sporting Goods Stores $2.2
-       Hobby, Toys and Games Stores $0.3
-       Sew, Needlework, Piece Goods Stores $0.0
-       Musical Instrument and Supplies Stores $0.3
-    Book, Periodical, & Music Stores $1.9
-       Book Stores and News Dealers $1.6
-          Book Stores $1.6
-          News Dealers and Newsstands $0.0
-       Prerecorded Tape, Compact Disc, & Records $0.3
General Merchandise Stores
-    Department Stores excluding Leased Dept Stores $8.5
-    Other General Merchandise Stores $2.3
Miscellaneous Store Retailers
-    Florists $1.3
-    Office Supplies, Stationery, & Gift Stores $2.1
-       Office Supplies and Stationery Stores $0.5
-       Gift, Novelty, and Souvenir Stores $1.6
-    Used Merchandise Stores $6.6
-    Other Miscellaneous Store Retailers $2.7
Non-store Retailers $4.3 Other Retail Group
Foodservice & Drinking Places
-    Full-Service Restaurants $23.8
-    Limited-service Eating Places $6.1
-    Special Foodservices $1.0
-    Drinking Places - Alcoholic Beverages $4.0

TOTAL RETAIL STORES $260.6

BOE Category In Millions

Motor Vehicles & Parts $1.5
Home Furnishings and Appliances $13.7
Building Materials and Garden Equip $5.8
Food and Beverage Stores $117.7
Gasoline Stations $42.9
Clothing and Clothing Accessories $6.0
General Merchandise $10.8
Food Services and Drinking Places $34.8
Other Retail Group $27.2

Retail Total $260.6

Sources: Claritas; State of California Board of Equalization; and ALH Urban & Regional Economics. 

Motor Vehicles & Parts

Home Furnishings & 
Appliances

Building Materials 
and Garden Equip. & 

Supplies

Food and Beverage 
Stores

Other Retail Group

Portion of Market Area in Common with Rockridge and College & Claremont Safeway 
Stores

Other Retail Group

Food Services & 
Drinking Places

Calculations

Service Stations

Clothing & Clothing 
Accessories

Other Retail Group

General Merchandise 
Stores
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FIRM HISTORY, SELECT QUALIFICATIONS, AND RESUME 

 
FIRM INTRODUCTION  
 
ALH Urban & Regional Economics (ALH Economics) is a recently formed sole proprietorship devoted 
to providing urban and regional economic consulting services to clients throughout California. Until 
early summer 2011, Amy L. Herman, Principal of ALH Economics, was a Senior Managing Director 
with CBRE Consulting in San Francisco, a division of the real estate services firm CB Richard Ellis. 
CBRE Consulting was the successor name of Sedway Group, a well established urban economic and 
real estate consulting firm acquired by CB Richard Ellis in the late 1990s. Ms. Herman’s tenure with 
Sedway Group and then CBRE Consulting’s land use and economics practice totaled more than 20 
years. During that time Ms. Herman established a strong professional network and client base 
providing a range of services such as economic development and redevelopment, market feasibility 
analysis, fiscal and economic impact analysis, location analysis, strategic planning, and policy 
analysis. Ms. Herman’s client base includes governmental clients, transportation agencies, 
corporations, environmental consultants, educational and health institutions, non-profits, and 
developers.  
 
During spring 2011, CBRE chose to restructure the land use and economics practice area within CBRE 
Consulting. Ms. Herman took this opportunity to establish her own firm, through which she can 
continue to serve her existing client base and expand her practice in areas that suit her professional 
and personal interests. Examples of clients that have already retained the services of ALH Economics 
include the following: University of California at Berkeley; LSA Associates; Jack Faucett Associates; 
Hanna Novato, LLC; Terry Margerum & Associates; Raney Planning and Management, Inc.; Sedway 
Consulting; University of California at Riverside; During Associates; Lamphier-Gregory; Gresham 
Savage Nolan & Tilden, PC; California Gold Development Corporation; Environmental Science 
Associates (ESA); Arcadia Development Co.; PCR Services Corporation; Catellus Development 
Corporation; Sedgwick LLP; Michael Brandman Associates; the City of Concord; Victoria Ward, 
Limited, Hospital Council of Northern and Central California.  
 
During her tenure with CBRE Consulting Ms. Herman developed a strong practice area involving the 
conduct of urban decay analyses as part of the environmental review process for projects with major 
retail components.  A description of these services and recent projects follows. Also included are select 
examples of other economic impact studies conducted by Ms. Herman during her tenure with CBRE 
Consulting. 
 
EXPERIENCE CONDUCTING RETAIL URBAN DECAY STUDIES  

Description of Services 

The Principal of ALH Economics, Amy L. Herman, has performed economic impact and urban decay 
studies for a number of retail development projects in California. These studies have generally been 
the direct outcome of the 2004 court ruling Bakersfield Citizens for Local Control (“BCLC”) v. City of 
Bakersfield (December 2004) 124 Cal.App.4th 1184, requiring environmental impacts analyses to 
take into consideration the potential for a retail project as well as other cumulative retail projects to 
contribute to urban decay in the market area served by the project. Prior to the advent of the 
Bakersfield court decision, Ms. Herman managed these studies for project developers or retailers, 
typically at the request of the host city, or sometimes for the city itself. Following the Bakersfield 
decision, the studies have most commonly been directly commissioned by the host cities or 
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environmental planning firms conducting Environmental Impact Reports (EIRs) for the projects. Studies 
are often conducted as part of the EIR process, but also in response to organized challenges to a city’s 
project approval or to Court decisions ruling that additional analysis is required. 
 
The types of high volume retail projects for which these studies have been conducted include single 
store developments, typically comprising a Walmart Store, The Home Depot, Lowe’s Home 
Improvement Warehouse, or Target store (including SuperTarget). The studies have also been 
conducted for large retail shopping centers, typically anchored by one or more of the preceding 
stores, but also including as much as 300,000 to 400,000 square feet or more of additional retail 
space with smaller anchor stores and in-line tenants.  
 
The scope of services for these studies includes numerous tasks. The basic tasks common to most 
studies include the following:  
 

• defining the project and estimating sales for the first full year of operations 
• identifying the market area 
• identifying and touring existing competitive market area retailers 
• evaluating existing retail market conditions at competitive shopping centers and along major 

commercial corridors in the market area 
• conducting retail demand, sales attraction, and spending leakage analyses for the market 

area and other relevant areas  
• forecasting future retail demand in the market area  
• researching the retail market’s history in backfilling vacated retail spaces  
• assessing the extent to which project sales will occur to the detriment of existing retailers (i.e., 

diverted sales)  
• determining the likelihood existing competitive and nearby stores will close due to sales 

diversions attributable to the project 
• researching planned retail projects and assessing cumulative impacts 
• identifying the likelihood the project’s economic impacts and cumulative project impacts will 

trigger or cause urban decay. 
 
Many studies include yet additional tasks, such as assessing the project’s impact on downtown 
retailers; determining the extent to which development of the project corresponds with city public 
policy, redevelopment, and economic development goals; projecting the fiscal benefits relative to the 
host city’s General Plan; forecasting job impacts; analyzing wages relative to the existing retail base; 
and assessing potential impacts on local social service providers.  
 
Recent Projects, Past 3 Years  
 
High volume retail projects for which Ms. Herman has prepared economic impact and urban decay 
studies during approximately the past three years are listed below. This includes studies for projects 
that have successfully navigated the public approvals process or are currently in progress. Projects are 
listed alphabetically by the California city in which they are located. These projects represent a range 
of entitlement success, from projects already completed to projects lacking certified EIRs.  
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• Alameda, Alameda Landing, totaling 285,000 square feet anchored by a Target, project 

approved 
• Apple Valley, Walmart Superstore, 240,000 square feet plus 9,000 square feet of additional 

retail, replacing existing Walmart Discount Store, EIR certified, engaged in the legal process; 
superseded by local initiative 

• Bakersfield, Bakersfield Commons, totaling 1.2 million square feet of lifestyle retail space and 
400,000 square feet of community shopping center space, EIR Certified and project approved 

• Bakersfield, Crossroads Shopping Center, totaling 786,370 square feet, anchored by a 
Target, EIR Certified and project approved 

• Bakersfield, Silver Creek Plaza, anchored by a WinCo Foods, totaling 137,609 square feet, 
EIR Certified and project approved 

• Concord, Lowe’s Commercial Shopping Center, totaling 334,112 square feet, anchored by a 
Lowe’s Home Improvement Warehouse and a national general merchandise store; EIR 
Certified December 2008 with no subsequent legal challenge; store opened January 2010  

• Eureka, Eureka Balloon Track Development, totaling 327,500 square feet of retail space, 
anchored by Home Depot, EIR certified, engaged in the legal process 

• Fairfield, Green Valley Plaza, totaling 465,000 square feet; EIR certified and project approved, 
not yet under construction 

• Fresno, Fresno 40, totaling 209,650 square feet, project approved and beyond legal 
challenge, seeking Conditional Use Permit for increased grocery square footage 

• Hesperia, Main Street Marketplace, totaling 465,000 square feet, anchored by a Walmart 
Superstore and a Home Depot, Walmart under construction, expected completion September 
2012 

• Kern County, Rosedale and Renfro, totaling 228,966 square feet, anchored by a Target, EIR 
Certified and project approved 

• Livingston, Blueberry Crossing, totaling 273,225 square feet, anchored by a large general 
merchandise store, project environmental process on hold 

• Menlo Park, Beverages & More, 8,788-square-foot store opened February 2011 
• Milpitas, Walmart Superstore, 17,640-square-foot expansion to existing Walmart; EIR certified 

by the Planning Commission but not by the City Council; superseded by local initiative 
• Novato, Hanna Ranch, Novato, Hanna Ranch, mixed-use project including 44,621 square 

feet of retail space, 21,190 square feet of office space, and a 116-room hotel; EIR certified 
and project approved  

• Oroville, Walmart Superstore, 213,400 square feet, replacing existing Walmart Discount 
Store, EIR certified but engaged in the legal process 

• Palo Alto, Stanford Shopping Center, 240,000-square-foot expansion; project withdrawn by 
applicant 

• San Francisco, Candlestick Point, 635,000 square feet of regional retail and Hunters Point, 
with two, 125,000-square-foot neighborhood shopping centers; EIR certified  

• San Jose, Almaden Ranch, up to 400,000 square feet; FEIR certified by the Planning 
Commission, legal appeal in progress 

• Sonora, Lowe’s Home Improvement Warehouse, 111,196 square feet; store opened 
December 2010 

• Ukiah, Costco, 148,000-square-foot warehouse membership store; DEIR in progress 
• Ukiah, Walmart Superstore, 47,621-square-foot expansion to existing Walmart, EIR approved 

but project denied by the City Council  
• Vallejo, WinCo grocery store, 71,393 square feet; FEIR certified by the Planning Commission, 

legal appeal in progress  
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There have been yet numerous other comparable studies conducted by Ms. Herman in California 
locations prior to the past three years. These also include projects located in Adelanto, American 
Canyon, Carlsbad, Chico, Citrus Heights, Gilroy, Hercules, Madera, Rancho Cordova, Sacramento, 
San Jose, Victorville, West Sacramento, and Willows. 

 
EXPERIENCE CONDUCTING OTHER ECONOMIC IMPACT STUDIES  
 
Following are description of other economic impact studies managed by Ms. Herman. These studies 
have been performed under a range of circumstances, including for existing institutions seeking to 
demonstrate their local and regional impacts to new development projects seeking public approvals. 
These studies were all initiated during Ms. Herman’s tenure with CBRE Consulting; however, Ms. 
Herman is continuing to provide services to some of these projects through ALH Economics.  
 
• University of California at San Diego/Economic Impact Analysis. Ms. Herman managed a 

study of the economic impacts of UC San Diego on the City of San Diego, San Diego County, and 
the State of California. Financial data gathered from the University and companies started by 
alumni and faculty were used to estimate economic benefits in terms of spending, employment, 
and personal income. A model was developed to analyze these impacts using IMPLAN input-
output multipliers. The model was provided to UC San Diego for their use in analyzing these 
impacts going forward. Select qualitative economic impacts were also analyzed and include UC 
San Diego’s extensive contribution to the regional workforce, cultural opportunities, and 
community development efforts. Specifically, the community benefits associated with the medical 
and health sectors include medical training, significant research spending on health issues, and 
healthcare for local residents. 

 
• Kaiser Permanente/Lancaster Medical District Economic Impact Analysis. Ms. Herman 

managed a study of the economic impacts of a planned Kaiser Medical District in Lancaster, 
California. The facility is planned as part of a larger development area and will serve the growing 
Antelope Valley. The economic impacts associated with the hospital and medical office buildings 
include both one-time benefits from construction and on-going operational benefits. The 
quantifiable benefits include new jobs and income, increased local spending by Kaiser, and 
spending by new Kaiser employees. The Kaiser Medical District will also likely result in significant 
economic development impacts such as an increase in the annual community contributions in the 
region, establishment of local medical training programs and job recruitment, and attraction of 
adjacent real estate development. 

 
• Forest City Enterprises/Economic Impact Analysis. Ms. Herman conducted an economic 

impact analysis for a planned mixed-use development project in downtown Fresno. Ms. Herman 
estimated the project’s one-time benefits including the number of direct construction period jobs, 
indirect jobs associated with the development effort, and construction worker spending in the local 
community. Similarly, on-going benefits were estimated to include on-site project management 
jobs, retail sales generated by project residents, and direct and indirect jobs generated by on-site 
retail spending. These benefits were analyzed on a local and regional level. Some of the 
qualitative benefits associated with green construction and operation were also analyzed, such as 
increasing the local knowledge base and the creation of a green cluster. 

 
• Lawrence Berkeley National Laboratory/Economic Impact Study.  Ms. Herman has twice 

conducted an economic impact analysis demonstrating the benefits of Lawrence Berkeley National 
Laboratory (“Berkeley Lab”) to the City of Berkeley, the Bay Area region, and the State of 
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California. The study was also intended to be useful to Berkeley Lab in the process of preparing its 
Long Range Development Plan. The study focused on job generation, wages, and local and 
regional spending. The analysis culminated in a brief memorandum of findings, as well as an 
Excel-based economic impact model for Berkeley Lab’s future use that was designed to update 
itself automatically with annual inputs provided by LBL. Recent updates to this study have been 
used as a springboard to analysis of the Lab’s planned second Bay Area campus, for which Ms. 
Herman participated in public meetings. 

 
• Regents of the University of California at Berkeley/Berkeley Art Museum and Pacific Film 

Archive Economic Impact Analysis. The Regents of the University of California at Berkeley is are 
planning to relocate the University’s Berkeley Art Museum and Pacific Film Archive (BAM and PFA) 
to Downtown Berkeley near the gateway to the University campus. The project will be a focal point 
of Berkeley’s evolving Arts District. The plan calls for 118,000 square feet, including 2,500 square 
feet  for  retail, an 88-space parking garage, two film screening rooms, 12 galleries, a café, and 
rooftop gardens. The Exhibition space is 32,760 square feet.  Ms. Herman conducted an 
economic impact analysis of the new facility upon completion. The economic impacts analyzed 
construction period and on-going impacts on the City of Berkeley, Alameda and Contra Costa 
counties, and the Bay Area region. The on-going impacts were based upon visitorship projections 
prepared for the study, forecasted local visitor spending, and anticipated BAM and PFA local 
spending on payroll as well as goods and services pursuant to analysis of historic spending 
patterns. They study additionally included qualitative analysis of the spin-off benefits of the new 
facility, including revitalization of Downtown Berkeley, increasing exposure for local retailers and 
restaurants, and accelerating growth in residential development.  
 

• Transbay Joint Powers Board/Economic Impact of Transbay Development Program. Ms. 
Herman conducted economic impact analysis of select components of the proposed new Transbay 
Terminal and the associated Transbay Terminal Redevelopment Project Area. This included 
analysis of the operations of the Terminal and the impacts of the new riders attracted into San 
Francisco due to expansion of the Terminal’s capacity, the downtown extension of Caltrain, and 
the potential addition of High-Speed Rail service. In anticipation of this major redevelopment 
effort, the City of San Francisco Redevelopment Agency created a Transbay Redevelopment Project 
Area calling for an extensive commercial and residential development program. The analysis 
therefore also projected the economic impacts associated with the construction and operations of 
this program, which included 3,378 residential units, 765,000 square feet of office space, 40,516 
square feet of retail space, and a 1,000-room hotel. The analysis was conducted for a static time 
period, representing estimated stabilization of the various operations, in the year 2020. 

 
• University of California at Riverside/Economic Impact Analysis. Ms. Herman conducted an 

economic impact analysis of the UC Riverside campus and its research centers. The purpose of the 
study was for the University to demonstrate its impacts on the local Riverside community, the 
surrounding region, and beyond, as well demonstrate as its leadership role. These impacts 
include tangible benefits such as job generation, wages, and local and regional spending, as well 
as intangible benefits such as cultural opportunities, intellectual stimulation, and volunteer work. 
The study was especially relevant to the University’s anticipated Long Range Development Plan 
(LRDP), both in terms of the University’s economic benefits and potential negative impacts. The 
geographies reflected in the study included the City of Riverside, Riverside County, the Inland 
Empire, the State of California, and the nation. The study also included baseline analysis of a new 
Palm Desert campus, with the Heckman Center for Entrepreneurial Management, home of the 
University’s MPB program.  A model update to this analysis in process includes expansion of the 
University’s impacts to the national level. 
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OTHER CLIENTS PREVIOUSLY 
SERVED  

– A.G. Spanos Companies 
– Bohannon Development 

Company 
– Essex Property Trust 
– Forest City Enterprises 
– Gresham Savage Nolan & 

Tilden 
– Lawrence Berkeley National 

Laboratory 
– Lennar 
– Merlone Geier Partners 
– Michael Brandman 

Associates 
– Mills Corporation 
– City of Mountain View  
– Port of San Francisco 
– The Presidio Trust 
– Pulte Homes 
– Santa Clara Valley 

Transportation Authority 
– City of Santa Rosa 
– Shea Properties 
– Sheppard Mullin Richter & 

Hampton LLP 
– Simon Property Group 
– The Sobrato Organization 
– Southbay Development 
– City of Sunnyvale 
– Sunset Development Co. 
– Transbay Joint Powers 

Authority 
– University of Phoenix 
– Westfield Corporation 

Amy L. Herman, Principal of ALH Urban & Regional Economics, has provided urban and regional 
consulting services for almost 30 years. During this time she has been responsible for directing 
assignments for corporate, institutional, non-profit, and governmental clients in key service areas, 
including fiscal and economic impact analysis, economic development and redevelopment, 
feasibility analysis, location analysis, strategic planning, policy analysis, and transit-oriented 
development. Her award-winning economic development work has been recognized by the 
American Planning Association, the California Redevelopment Association, and the League of 
California Cities. 

Prior to forming ALH Urban & Regional Economics in mid-2011, Ms. Herman’s professional 
tenure included 20 years with Sedway Group, inclusive of its acquisition by CB Richard Ellis and 
subsequent name change to CBRE Consulting. Her prior professional work experience includes 5 
years in the Real Estate Consulting Group of the now defunct accounting firm Laventhol & 
Horwath (L&H), preceded by several years with the land use consulting firm Land Economics 
Group, which was acquired by L&H. 

Following are descriptions of select consulting assignments managed by Ms. Herman during the 
course of her career.  

ECONOMIC DEVELOPMENT AND REDEVELOPMENT 
City of Morgan Hill. Reviewed the City’s economic development practices and compared them 
with “best practices” to other competitive Bay Area cities.  
Solano County Cities. Managed a regional labor market study for Solano County cities designed 
to enhance the recognition of Solano County’s competitiveness as a business location to 
prospective businesses and corporate site selectors.  
City of San Jose Redevelopment Agency. Prepared a study analyzing the costs and benefits 
associated with creating a bioscience incentive zone in the Edenvale industrial redevelopment 
area.  
City of Lake Forest.  Prepared a commercial revitalization plan for the El Toro Corridor, 
including strategies to attract retail tenants, improve design standards, and create a community 
focal point. Led a series of community workshops and assessed the existing retail market.  
City of Palo Alto. Conducted a retail study targeting six of Palo Alto’s retail business districts for 
revitalization, including the identification of barriers to revitalization and recommended strategies 
tailored to the priorities established for each of the individual target commercial areas.  
East Bay Municipal Water District. Managed economic, demographic, and real estate data 
analysis in support of developing market-sensitive adjustments to long-term water demand 
forecasts. 
Redwood City Redevelopment Agency. Conducted a business attraction, retention and 
expansion study designed to preserve and strengthen Redwood City’s industrial and retail bases. 
Outlined a program of economic development incentives, formulated implementation strategies, 
and recommended an organizational structure for a new economic development department. 
 

ECONOMIC IMPACT ANALYSIS  
Hospital Council of Northern and Central California. Currently conducting a study to identify 
the economic impact of hospitals and long-term care facilities located in Santa Clara County.  
University of California. Conducted economic impact studies for five University of California 
campuses: Berkeley, Davis, Riverside, San Francisco, and San Diego. Prepared models suitable 
for annual updates by campus personnel. 
Various EIR Firms.  Managed numerous assignments analyzing the potential for urban decay to 
result from development of major big box and other shopping center retailers. The analysis 
comprises a required Environmental Impact Report component pursuant to CEQA.  
Bay Area Rapid Transit District. Conducted an economic impact study demonstrating BART’s 
regional economic benefits, focusing on quality of life, regional competitiveness, smart growth, 
and development impacts. 
Kaiser Permanente. Managed economic impact analysis for planned Kaiser facilities in Modesto 
(hospital) and Lancaster, California (medical office campus). The analyses included multiplier 
impacts for local and regional employment, wages, and vendor expenditures. 
 

 
 

http://www.alhecon.com/
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FISCAL IMPACT ANALYSIS  
Stanford Management Company and Stanford Hospitals. Managed numerous assignments 
involving fiscal impact analysis for planned facilities developed by Stanford Management 
Company or Stanford Hospitals, including a satellite medical campus in Redwood City, a hotel 
and office complex in Menlo Park, and expansion of the hospital complex and the Stanford School 
of Medicine in Palo Alto. 
Google. As a subconsultant to an architectural firm, prepared a fiscal impact analysis of the 
master planning effort for Google’s expanded headquarters presence in the City of Mountain 
View.  
City of Concord. Structured and managed fiscal impact analysis designed to test the net fiscal 
impact of multiple land use alternatives pertaining to the reuse of the 5,170-acre former Concord 
Naval Weapons Station, leading to possible annexation into the City of Concord, California. 
Currently completing an update to this analysis.  
General Electric Company. Conducted industrial market, retail demand, and comparative fiscal 
impact analysis to support changing 55.1 acres of heavy industrial land to commercial use in San 
Jose, California. The resulting regional shopping center met with strong market acceptance. 
Exxon Mobil Corporation. Prepared a fiscal and economic impact report demonstrating the role 
of general industry, including Exxon Mobil, on the quality of life in Benicia, California. This was 
performed relative to the City’s General Plan Update. 
Catellus (now ProLogis). Demonstrated the fiscal and economic benefits of San Francisco’s 303-
acre planned multi-use Mission Bay development over the 30-year projected build-out period as a 
precondition of City/County and Redevelopment Agency plan approval. 
 

CORPORATE LOCATION ANALYSIS  
Toyota Motor Corporation. Conducted a location analysis study for a distribution facility in the 
San Francisco Bay Area, designed to minimize travel time distance to the majority of area 
dealerships. 
Cisco Systems. Managed multiple corporate location studies for Cisco Systems, headquartered in 
San Jose, California. These studies focused on the formulation of both a regional and a North 
American location strategy. 
Starbucks Coffee Company. Directed analysis examining alternative locations for a new coffee 
roasting plant in the Western United States. A variety of economic, business, and labor market 
data were collected. The roasting plant was successfully sited in Sparks, Nevada. 
Sacramento Regional Transportation District (RTD). Managed a consultant team assisting the 
RTD in planning for its immediate and long-term administrative office space needs, and in 
developing a strategy for maximizing the value of the existing RTD complex. 
Hines. Managed comparative analysis highlighting business and employee costs associated with 
business locations in three competitive Bay Area locations. 
 

DEVELOPMENT FEASIBILITY  
Catellus Development Corporation. Preparing a retail leasing strategy for Alameda Landing, a 
planned a 285,000-square-foot shopping center, identifying tenants suitable for the purpose of 
recapturing identified sales leakage. 
ChevronTexaco. Conducted a regional market analysis of an 8,400-acre oil field retired from 
active oil production in the New Orleans, Louisiana metropolitan area.  
City of San Jose. Managed alternative City Hall location analysis, focused on recommending a 
long-term occupation strategy for the City. Following relocation of City Hall conducted a study 
examining the feasibility of redeveloping the City’s former City Hall location and nearby parking 
facilities for residential, retail, and civic land uses.  
Ford Motor Land Corporation. Managed the market analysis component pertinent to the 
redevelopment of Ford’s 157-acre Ford auto assembly plant site in Milpitas. Ford ultimately 
disposed of the property for the purpose of retail development through adaptive reuse. 
General Motors Corporation. Managed reuse studies for closed manufacturing facilities in 
Indiana (250 acres, 14 sites) and New Jersey (80 acres). Studies focused on the long term reuse 
and redevelopment potential of the closed manufacturing sites. 
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PROFESSIONAL AFFILIATIONS 
 American Planning Association (APA) and its Economic Development Division 
 American Institute of Certified Planners (AICP) 
 California Association for Local Economic Development (CALED), former Board Member 
 State of California, Real Estate Salesperson License, License #01821384 

 

EDUCATION 
 Ms. Herman holds a Bachelor of Arts degree in urban studies, magna cum laude, from 

Syracuse University. She also holds a Master of Community Planning degree from the 
University of Cincinnati. She has also pursued advanced graduate studies in City and 
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1 Introduction 
This report evaluates the greenhouse gas (GHG) emissions associated with the proposed 
Safeway Rockridge Center Shopping Project located at the intersection of 51st Street and 
Broadway in Oakland, California.  The redevelopment includes the demolition of an existing 
shopping center (including an existing Safeway store) and the construction of a new Safeway 
store plus additional retail, restaurant, and office space at the same location. The GHG 
emissions are provided for both the baseline conditions existing at the time of the Notice of 
Preparation (NOP) as well as the conditions of the Project at build out.   

This analysis includes the GHG emission inventories that are used to determine climate change 
impacts. The City of Oakland’s California Environmental Quality Act (CEQA) Thresholds of 
Significance are based on the Bay Area Air Quality Management District’s (BAAQMD’s) CEQA 
thresholds updated in June 2010. On March 5, 2012 the Alameda County Superior Court issued 
a judgment, in California Building Industry Association v. Bay Area Air Quality Management 
District, finding that the BAAQMD had failed to comply with CEQA when it adopted its 2010 
significance thresholds. The Court ruled that the adoption of the new significance thresholds 
(including new significance thresholds for GHGs) is considered a “project” under CEQA, and, 
thus, the BAAQMD should have prepared the required CEQA review and documentation. The 
court issued a writ of mandate ordering the BAAQMD to set aside the 2010 significance 
thresholds until the BAAQMD has complied with CEQA.  However, the City of Oakland’s CEQA 
thresholds are still in effect and are relied upon in this report. This report documents the 
methodologies used by ENVIRON in developing the GHG emission inventory and comparing 
them to the City’s CEQA thresholds. The methodologies used in this analysis are consistent 
with the BAAQMD’s May 2012 CEQA Guidelines which were not set aside by the Court and 
remain in effect. 

1.1 Project Description 
The project site is located at 51st Street and Broadway in Oakland, California and is currently 
occupied by an approximately 185,500-square-foot shopping center and surface parking lot. 
The project is proposed to consist of the following: 

 Demolition of all 185,500 square feet of existing commercial buildings. 

 Construction of approximately 323,000 square feet of new commercial buildings, 
including a Safeway grocery store (65,000 square feet), retail, office, and restaurant 
spaces. 

 Construction of surface parking, rooftop parking, and a three-level above-ground parking 
garage totaling 967 parking spaces. 

Because the new store would be a larger full service grocery store than the existing one, more 
local residents including those who currently shop groceries at other stores are expected to 
shop at the new store.  Minor road construction will occur to reconfigure the medians on 
Pleasant Valley Avenue and Broadway. 
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1.2 GHG Emission Inventory 
GHG emissions are estimated for the baseline operations and future operations. Project net 
GHG emissions are calculated as the difference between the two. The net emissions increase 
will be compared to the BAAQMD ‘bright line’ threshold.1  The GHG emissions source 
categories include building energy use, water use, traffic, solid waste disposal, and refrigerant 
leaks.  Emissions of carbon dioxide (CO2), methane (CH4), nitrous oxide (N2O), and high global 
warming potential gas refrigerants from each of these sources were calculated and converted, 
using global warming potentials (GWP), to CO2e for comparison to the BAAQMD threshold. 

The emissions associated with solid waste disposal and refrigeration leaks are presented since 
BAAQMD’s CEQA Guidelines indicate that these should be quantified, however inclusion of 
these categories is inconsistent with BAAQMD’s justification for deriving the 1,100-metric ton 
(MT) threshold of significance and therefore the emission inventory is conservative by including 
these.2 The reduction in refrigerant emission resulting from Safeway’s efficiency programs is 
included as a net reduction in emissions.  ENVIRON uses the solid waste methods utilized by 
the California Emission Estimator Model (CalEEMod) which is a comprehensive state-wide 
model used for estimation of GHG and air quality emissions for land use development projects, 
and which is further described below.   

The one-time GHG emissions associated with demolition and building construction are also 
presented here using default construction assumptions contained in CalEEMod.  These 
emissions are presented alone and then amortized to combine them with the annual operational 
emissions. 

2 Methods 
This section describes the methodology that was used to develop the GHG emissions 
inventories associated with the Baseline and Project.  These inventories consider five 
categories of GHG emissions: energy use associated with non-residential buildings, mobile 
sources, solid waste, water and wastewater, and refrigeration leaks.  Electrical power will be 
supplied to the Project Site by Pacific Gas & Electric Company (PG&E).  Accordingly, indirect 
GHG emissions from electricity usage are calculated using the PG&E’s carbon-intensity factors 
in CalEEMod based on the 2008 Power/Utility Reporting Protocol.  Legislation and rules 
regarding climate change, as well as the scientific understanding of the extent to which different 

                                                 
1 If a proposed project involves the removal of existing emission sources, BAAQMD recommends subtracting the 

existing emissions levels from the emissions levels estimated for the new proposed land use.  This approach is 
consistent with the definition of baseline conditions pursuant to CEQA. See BAAQMD. 2011. California 
Environmental Quality Act Air Quality Guidelines. May. Page 4-5. 

2  The development and justification of the BAAQMD’s 1,100 metric ton CO2e/year threshold is based on the 
California Air Resources Board’s (ARB’s) statewide GHG inventory of “land use-driven” sectors.  While the sectors 
include transportation, electric power, commercial and residential fuel use, and wastewater treatment, it does not 
include emissions associated with solid waste disposal or with refrigeration leaks.  Adding emissions associated 
with solid waste disposal and refrigeration would be conservative for a new project since these additional 
emissions would only increase the total emissions associated with the project, making it more likely that the 
threshold would be triggered. Since this new project replaces an existing commercial development, we subtract (or 
take the net difference) between the new project and the existing project.  For consistency, we also include 
emissions associated with waste and refrigerants.   
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activities emit GHGs, continue to evolve; as such, the inventories in this report are a reflection of 
the guidance and knowledge currently available. 

ENVIRON primarily utilized the CalEEMod version 2011.1.13 to assist in quantifying the GHG 
emissions in the inventories presented in this report for the Baseline and the Project.  
CalEEMod is a statewide program designed to calculate both criteria and GHG emissions from 
development projects in California.  This model was developed under the auspices of the South 
Coast Air Quality Management District (SCAQMD) and received input from other California air 
districts including BAAQMD, and is currently supported by several lead agencies for use in 
quantifying the emissions associated with development projects undergoing environmental 
review.  CalEEMod utilizes widely accepted models for emission estimates combined with 
appropriate default data that can be used if site-specific information is not available.  These 
models and default estimates use sources such as the United States Environmental Protection 
Agency (USEPA) AP-42 emission factors,4 CARB’s on-road and off-road equipment emission 
models such as the EMission FACtor model (EMFAC) and the Offroad Emissions Inventory 
Program model (OFFROAD), and studies commissioned by California agencies such as the 
California Energy Commission (CEC) and CalRecycle.  ENVIRON used Alameda County 
CalEEMod defaults in the model runs unless otherwise noted in the methodology descriptions 
below.  Details regarding the specific methodologies used by CalEEMod can be found in the 
CalEEMod User’s Guide and associated appendices.5  The CalEEMod output files are provided 
for reference in Appendix A to this report. 

2.1 Site-Specific Data 
Safeway provided utility consumption data for electricity, natural gas, and water usage and also 
refrigerant leakage rates at the existing Safeway store.6 Safeway also predicted electricity and 
natural gas data for the new Safeway based on the utility consumption of newer Safeway stores 
that were built with similar project design features as the Project.7 Safeway provided the 
average trip length for existing store customers estimated based on the Safeway Club Card 
data.8  The subsections below describe the methodology used in developing the GHG emission 
inventories. 

2.2 Building Energy Use 
Safeway provided the utility consumption data for both the existing and new stores.  The 
CalEEMod default utility consumption data were used for other commercial buildings in the 

                                                 
3 Available at: http://www.caleemod.com/. Accessed August 22, 2012. 
4 The USEPA maintains a compilation of Air Pollutant Emission Factors and process information for several air 

pollution source categories.  The data is based on source test data, material balance studies, and engineering 
estimates.  More information is available at http://www.epa.gov/ttnchie1/ap42/  

5 Available at: http://www.caleemod.com. Accessed August 22, 2012. 
6 Email Communication from Todd R. Paradis of Safeway on September 19, 2011.  #669 Energy Comparison (Santa 

Cruz Usage).xls and #669 Refrigerant Analysis.xls 
7 Email Communication from Todd R. Paradis of Safeway on September 19, 2011.  #669 Energy Comparison (Santa 

Cruz Usage).xls 
8 Email Communication from Todd R. Paradis of Safeway on September 19, 2011.  #669 Avg HH Distance by 

Zip4.xls 
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shopping center. This category also includes natural gas combustion from the emergency 
generator. Emission factors were used to convert the consumption data in kilowatt-hours (kWh) 
and therms, for electricity and natural gas, respectively, to GHG emissions in MT CO2e.  As 
noted earlier, ENVIRON used carbon intensity emission factors for electricity collected from the 
Pacific Gas and Electric (PG&E) Power/Utility Reporting Protocol.9,10  Natural gas emission 
factors used were from the California Climate Action Registry’s General Reporting Protocol.11 

Project operations result in a net annual increase of 225 and 40 MT CO2e emissions related to 
electricity and natural gas usage, respectively, when compared to the baseline case. Table 1 
presents the GHG emissions associated with electricity and natural gas usage for the baseline 
and Project with further details available in Appendix A. 

2.3 Water and Wastewater 
Emission factors were also used to convert from consumption data in millions of gallons (MG) 
water use, to equivalent electricity use, and then to GHG emissions in MT CO2e.  Water use 
was converted to equivalent electricity consumption using the default CalEEMod energy 
intensity values for Northern California water use which includes the supply, conveyance, 
treatment, and distribution. The electricity associated with transportation, treatment and disposal 
of wastewater was evaluated based on CEC’s 2006 report. Electricity consumption was 
converted to CO2e using the method described earlier. Consistent with BAAQMD draft 
guidance, ENVIRON only calculated GHG emissions from electricity associated with wastewater 
treatment, and ENVIRON did not calculate the direct biogenic GHG process emissions 
associated with wastewater treatment. 

Water usage for the existing store was provided by Safeway and that for the proposed store 
was estimated using the water use intensity of the newer Safeway stores that were built with 
similar project design features as the Project. Water usage for non-Safeway commercial 
buildings in the existing and new shopping center was estimated using CalEEMod default 
parameters. The 29,000 square feet of “auxiliary space”12 is not expected to generate demand 
for water so GHG emissions associated with water usage were not calculated for this land use. 

Project operations result in a net annual increase of 22 MT CO2e emissions related to water and 
wastewater when compared to the baseline case. Table 1 shows the baseline and Project GHG 
emissions associated with water and wastewater with further details by land use available in 
Appendix A.   

                                                 
9 CO2 Emission factor for electricity provided by PG&E for the year 2008.  

California Climate Action Registry Database.  2009.  Pacific Gas and Electric 2008 PUP Report.  Available at: 
http://www.climateregistry.org/tools/carrot/carrot-public-reports.html. Accessed August 22, 2012. 

10 CH4 and N2O emission factors for electricity from Table G.6 California Grid Average Electricity Emission Factors 
(1990-2004) of CARB 2008 Local Government Operations Protocol Version 1.0. 

11 Emission factors for natural gas obtained from California Climate Action Registry.  2009.  General Reporting 
Protocol 3.1, Tables C7 and C9. 

12  “Auxiliary space” is area that is not leasable floor space that includes stairs, aisle ways, corridors, plazas, and 
loading areas. 
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2.4 Mobile Sources 
Greenhouse gas emissions from mobile sources were calculated using the predicted number of 
vehicle trips and trip lengths that are associated with the Project and baseline operations.   

Consistent with the transportation study, for the Safeway store and other commercial buildings 
in the existing and new shopping center, the number of vehicle trips was estimated using 
Institute of Transportation Engineers (ITE) regression equations.13 The same pass-by trip rate 
used in the transportation study was applied in the CalEEMod model.14 The baseline trip rate for 
the existing CVS Pharmacy was also estimated using the ITE regression equations, but scaled 
by the ratio of peak trip counts from a Fehr & Peers study at the site to the peak trip counts 
derived from the ITE regression equations.15 The total vehicle miles traveled (VMT) associated 
with Safeway store customers was calculated using the trip length provided by Safeway from 
Club Card data. VMT associated with all other trips was derived from CalEEMod default trip 
lengths. The “auxiliary space” is not expected to generate additional vehicle trips not already 
accounted for from the leasable area so GHG emissions associated with transportation were not 
calculated for this land use.  

As discussed earlier, because the new store is much larger in terms of store size and grocery 
service, the current store customers are expected to continue shopping at the same location. 
The total VMT for these customers were calculated using the ITE regression equations, the size 
of the existing store, and average trip length estimated by Safeway based on the current store 
Club Card data.  ENVIRON calculated the net VMT using the same methodology as for existing 
customers. The VMT for the employees and visitors other than customers were also calculated 
using the same methodology as that used for the existing store. 

The CO2 emissions from mobile sources were calculated with the vehicle miles traveled and 
emission factors from EMFAC2007 as provided in CalEEMod.  Emission factors from 2014 were 
used with the baseline estimate. 

Project operations result in a net annual increase of 1,650 MT CO2e emissions related to mobile 
trips when compared to the baseline case. Table 1 shows the baseline and Project GHG 
emissions associated with mobile trips with further details available in Appendix A of this report. 

2.5 Solid Waste Disposal 
Greenhouse gas emissions from solid waste disposal were calculated using the predicted 
amount of waste disposed and sent to a landfill with landfill gas capture flaring.  Defaults from 
CalEEMod were used in all instances, which is based on data from CalRecycle, the California 
Air Resources Board (ARB) Local Government Operations Protocol for degradation of solid 
waste material.  The equations used have been modified from the Local Government 
Operations Protocol to capture all of the future GHG emissions resulting from the waste 
                                                 
13 ITE. 2008. Trip Generation. 8th Edition. An ITE Informational Report.  
14 Email Communication from Sam Tabibnia of Fehr & Peers to S. Libicki of ENVIRON on August 16, 2012. 

Rockridge Trip Gen.pdf.  Average weekday pass-by rate from ITE (2008) for a shopping center is 34%. 
15 Ibid. Table 4.3-12.  The weekday PM peak hour trip counts from the Fehr & Peers study was 55% lower than that 

derived from the ITE regression equations. 
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degradation in the landfill and attribute it to the year it was placed into the landfill.  This is more 
fully described in CalEEMod User’s Guide Appendix A. The “auxiliary space” is not expected to 
generate additional waste not already accounted for from leasable space so GHG emissions 
associated with waste were not calculated for this land use.  

Project operations result in a net annual increase of 9 MT CO2e emissions related to solid waste 
when compared to the baseline case. Table 1 shows the baseline and Project GHG emissions 
associated with solid waste disposal with further details by land use available in Appendix A of 
this report.   

2.6 Offsetting Reductions in Emissions - Refrigerant Leaks 
The reduction in refrigerant emissions associated with Safeway’s sustainability programs can be 
used as a source of offsetting emissions. The use of refrigerated systems results in leakage of 
some of the charged refrigerant.  Refrigerants are usually classified as high global warming 
potential gases.  Safeway provided records indicating the typical leakage rates of refrigerant 
from the refrigerated systems at the existing store.  These data along with the amount and type 
of refrigerant used at the store was used to estimate the total amount of refrigerant leaks from 
the existing store.  Safeway estimated the amount and leak rate for the new store based on 
information from similar newer stores.  For each refrigerant type, the global warming potential 
(GWP) was calculated based on the values utilized in BAAQMD Guidelines and associated 
recommended models for specific refrigerants identified.  The global warming potential 
indicates, on a pound for pound basis, the potency of the chemical compared to carbon dioxide.  
Multiplying the pounds of refrigerant by the GWP results in the GHG emissions from 
refrigeration leaks in terms of CO2e.  For new, non-Safeway commercial buildings in the 
shopping center, it is speculative as to whether there would be refrigeration; therefore, the GHG 
emissions for these buildings were not calculated.  

Project operations result in a net annual decrease of 2,096 MT CO2e emissions related to 
refrigeration leaks when compared to the baseline case. Table 2 illustrates the calculations for 
the net emissions associated with the net refrigeration leaks from the existing and new store.  
Table 1 summarizes this information. 

2.7 Construction GHG Emissions 
Greenhouse gas emissions from construction of the Project were calculated using default 
assumptions regarding the number of off-road construction equipment, worker commute trips, 
and vendor trips. ENVIRON calculated emissions from construction equipment using the 
CalEEMod defaults based on the 15-acre Project site,16 and the amount of building demolition to 
be 185,500 square feet.  Tables 3 through 5 detail the construction schedule, equipment list and 
construction related vehicle trips.17   

                                                 
16 Construction emissions were quantified for two phases of construction separately. CalEEMod defaults for 

equipment and phase durations were based on a 5-acre Phase I construction site and a 10-acre Phase II 
construction site. Splitting the project site results in a higher conservative estimate of emissions. 

17 Roadway construction emissions were negligible compared to project site emissions (approximately 1%) and 
therefore detailed tables on construction schedule, equipment list, and construction related vehicle trips are not 
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CalEEMod is based upon ARB-approved Off-Road and On-Road Mobile-Source Emission 
Factor models (OFFROAD and EMFAC, respectively),18 and is designed to estimate 
construction emissions for land use development projects and allows for the input of project-
specific information.  OFFROAD is an emissions factor model used to calculate emission rates 
from off-road mobile sources (e.g., construction equipment, agricultural equipment).  EMFAC is 
an emissions factor model used to calculate emissions rates from on-road vehicles (e.g., 
passenger vehicles, haul trucks). Where project-specific data were not available (e.g. equipment 
horsepower and load factors), default assumptions from CalEEMod were used to estimate 
construction emissions.19  The off-road diesel emission factors used by CalEEMod are based on 
the Air Resources Board (ARB) OFFROAD2007 program.  As such an adjustment to the load 
factors will be used.  This will be based on a 33% reduction from the final mass emissions 
reported by CalEEMod as justified by Appendix B.   

Table 6 shows total one-time GHG emissions for construction, including off-road equipment, 
worker commuting, vendor trips, and hauling for the Project.  The GHG emissions from 
construction are 1,786 MT CO2e for the Project. The construction emissions, annualized over a 
time period of 40 years, are 45 MT CO2e.  

2.8 Total Operational GHG Emissions 
Table 1 shows the total GHG emissions from all source categories included in the baseline, 
Project and net emission inventory.  The baseline GHG emissions are an average of 11,447 MT 
CO2e per year.  The Project GHG emissions are 11,298 MT CO2e per year. Because GHGs are 
being reduced from the baseline, there is no impact from GHG emission as a result of this 
project, consistent with City thresholds. 

ENVIRON annualized the construction emissions over 40 years pursuant to the City’s 
thresholds. The annualized construction emissions using this method are 45 MT.  This results in 
total net annualized emissions reductions for both construction and operational GHG emissions 
of 104 MT.    

3 Summary 
Table 1 shows the total operational GHG emissions from all sources included in the baseline, 
Project and net emission inventory.  The baseline GHG emissions inventory is an average of 
11,447 MT CO2e per year.  The Project GHG emissions are 11,298 MT CO2e per year.  This 
results in net GHG emissions reduction of 149 MT CO2e per year.  Table 6 shows the total 
construction GHG emissions for the Project of 1,786 MT which when amortized over 40 years is 
45 MT.  This results in net annualized GHG emissions reduction for the Project of 104 MT.  
Therefore, because this Project results in net GHG emissions reduction, it has a less than 
significant impact on climate change.  

                                                                                                                                                          
included in this report.  Emissions modeling outputs can be found in the attachments to the Local Risk and Hazard 
Analysis technical memorandum. 

18 OFFROAD and EMFAC are also the basis for construction emission factors and estimation in the URBEMIS 
emissions estimation program; hence, the results will be similar using either software. 

19 CalEEMod model output files are provided as Appendix A. 
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  Greenhouse Gas Emission Inventory Analysis 
 Safeway Project at 51st Street, Oakland, California 
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  ENVIRON 

 

Construction Phase I 

These model runs are only used to estimate construction emissions. 
Operational emissions are calculated separately and should be ignored in these files 
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  ENVIRON 

 

Construction Phase II 

These model runs are only used to estimate construction emissions. 
Operational emissions are calculated separately and should be ignored in these files 
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  Greenhouse Gas Emission Inventory Analysis 
 Safeway Project at 51st Street, Oakland, California 
  

  ENVIRON 

Appendix B 

Justification for OFFROAD Equipment Reductions 



From: Dolney, Nicole@ARB
To: Kai Zhao; 
cc: Sax, Todd@ARB; 
Subject: RE: Workshop Follow Up Questions
Date: Wednesday, September 08, 2010 4:52:41 PM

Hello Kai,
 
I wanted to follow up on a workshop question regarding the off-road 
inventory.  As Todd indicated you can directly apply a 33% reduction for the 
LF correction.  With regards to the CO2 correction you won’t be able to 
ratio the BSFCs.  OFFROAD uses CO2 emission factors and then 
backcalculates fuel.  For the updated inventory we’re going to use the new 
BSFC values to calculate fuel.  Also, at the workshop we said that we are 
using USEPA values for BSFC – this means that for the 50 HP bin the BSFC is 
0.408 and for every other HP bin the BSFC is 0.367 lb/hr-hr.
 
Call or email if you have additional questions.
 
Nicole Dolney
Manager, Off-Road Diesel Analysis Section
Planning and Technical Support Division
California Air Resources Board
916-322-1695
ndolney@arb.ca.gov

From: Kai Zhao [mailto:kaizhao@Environcorp.com]  
Sent: Wednesday, September 08, 2010 4:03 PM 
To: Sax, Todd@ARB 
Subject: Workshop Follow Up Questions
 
Hi Todd,
                
It was good meeting to you today at the workshop in Oakland.  Thank 
you and the other ARB/Cal EPA staff members for putting together 
this spirited discussion.  I was hoping you could help me with one 
follow-up issue.  As we discussed at the workshop, some of the 
updates regarding the offroad construction equipment presented 
during the workshop are important to our analysis and I would like to 
confirm the following to make sure I implement the changes properly.

mailto:ndolney@arb.ca.gov
mailto:/O=ENVIRONCORP/OU=EMERYVILLE/CN=RECIPIENTS/CN=KAIZHAO
mailto:tsax@arb.ca.gov
mailto:ndolney@arb.ca.gov


 
                I understand that ARB staff concluded that the load factor 
should be reduced by 33% for the updated inventory based on the 
collected engine load data from ARB testing programs and 
manufacturer provided data.  I want to confirm that we can apply 
33% reduction to the current default construction equipment load 
factors used by OFFROAD 2007 during our construction emissions 
calculation (i.e., updated emissions = 0.67 * emissions calculated 
using the current OFFROAD default equipment parameters).  
 
In addition, for the CO2 emissions, we can further reduce the 
emissions multiplying the following fuel consumption ratio:
 
       0.367lb/hp-hr (USEPA’s NonROAD Model fuel consumption rate) 
      ------------------
       0.401 lb/hp-hr (OFFROAD fuel consumption rate)  
 
Please let me know if the approaches above are correct. Lastly, are 
there any restrictions on applying these emissions reductions (e.g., 
specific equipment types, sizes)?
 
Thanks for your help with this matter.
 
Best,
 
-Kai  
 
________________________________________________
Kai Zhao, M.S. | Associate 
ENVIRON International Corp.| www.environcorp.com  
6001 Shellmound Street, Suite 700 | Emeryville, CA 94608 
V: 510.420.2530| F: 510.655.9517 | kaizhao@environcorp.com
 

This message contains information that may be confidential, 
privileged or otherwise protected by law from disclosure. It is 
intended for the exclusive use of the Addressee(s). Unless you 
are the addressee or authorized agent of the addressee, you may 
not review, copy, distribute or disclose to anyone the message or 
any information contained within. If you have received this 

http://www.environcorp.com/
mailto:kaizhao@environcorp.com


message in error, please contact the sender by electronic reply to 
email@environcorp.com and immediately delete all copies of the 
message. 
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ENVIRON International Corp. 201 California Street, Suite 1200, San Francisco, CA  94111                         www.environcorp.com 
V +1 415.796.1950  F +1 415.398.5812 

December 21, 2012 

Via Electronic Mail 

TR (Rick) Henderson 
Property Development Centers 
5858 Stoneridge Mall Road 
Pleasanton, California 94588 
rick.henderson@pdcenters.com 

Re: Local Risk and Hazard Analysis for the Safeway Rockridge Center Shopping 
Project  

Dear Mr. Henderson: 

At the request of Property Development Centers (PDC), ENVIRON International Corporation 
(ENVIRON) conducted a health risk assessment (HRA) for the Draft Environmental Impact 
Report (DEIR) for the proposed Safeway Rockridge Center Shopping Project (herein referred to 
as the “Project”). The commercial development is located at the intersection of 51st Street and 
Broadway in Oakland, California.  The Project location is depicted in Figure 1. The Project 
construction entails the commercial building construction (herein referred to as the “Site”) as 
well as the roadway construction to the south and west of the Site. The Site construction is 
scheduled to occur for 20 months spanning two construction phases from July 2013 to March 
20151 and is proposed to consist of the following: 

 Demolition of all 185,500 square feet of existing commercial buildings. 

 Construction of approximately 323,000 square feet of new commercial buildings, 
including a Safeway grocery store, retail, office, and restaurant spaces. 

 Construction of surface parking, rooftop parking, and a three-level above-ground parking 
garage totaling 967 parking spaces.  

The roadway construction to the south of the Site is expected to occur for 5 months from June 
2014 to October 2014 and the roadway construction to the west of the Site is expected to occur 
for 3 months from June 2014 to August 2014. Roadway construction is proposed to consist of 
the following: 

 Construction of a portion of the roadways to the south and west of the Site, which entails 
demolition, installing new traffic signals, paving and landscaping. 

In addition, we understand that there will be one 60-kilowatt (kW) natural gas-fired emergency 
generator to serve Safeway in the event of a power outage. 

This HRA evaluates local community risks and hazards associated with the emissions of toxic 
air contaminants (TACs) and fine particulate matter (PM2.5) 2 from the construction and operation 
                                                 
1 Conducting the construction in two phases will enable the shopping center to remain operational throughout 

construction to meet both current and expected future retail market demands. Phase I construction is scheduled to 
last for 10 months from July 2013 to April 2014 and Phase II is scheduled to last for 10 months from May 2014 to 
March 2015. 

2 PM10 and PM2.5 refer to particulate matter with aerodynamic resistance diameters not exceeding 10 micrometers 
and 2.5 micrometers, respectively. 



Mr. Henderson - 2 - December 21, 2012 

of the project.  Health risk and PM2.5 concentrations are evaluated at offsite receptors, which 
can include residences, schools and school yards, parks and playgrounds, daycare centers, 
nursing homes, and medical facilities. Specific impacts are estimated for cancer risk, chronic 
hazard index (long term health effects), acute hazard index (short term health effects), and 
PM2.5 concentrations. A screening analysis indicates that due to the size of the proposed project 
and the proximity of nearby receptors, a refined HRA for construction-related emissions is 
required.3 In this report, we evaluate the need to perform a refined health risk analysis for 
operational-related emissions from the emergency generator. 

The City of Oakland’s California Environmental Quality Act (CEQA) Thresholds of Significance 
are based on the Bay Area Air Quality Management District’s (BAAQMD’s) CEQA thresholds 
updated in June 2010. On March 5, 2012 the Alameda County Superior Court issued a 
judgment, in California Building Industry Association v. Bay Area Air Quality Management 
District, finding that the BAAQMD had failed to comply with CEQA when it adopted its 2010 
significance thresholds. The Court ruled that the adoption of the new significance thresholds 
(including new significance thresholds for TACs and fine particulate matter or PM2.5) is 
considered a “project” under CEQA, and, thus, the BAAQMD should have prepared the required 
CEQA review and documentation. The court issued a writ of mandate ordering the BAAQMD to 
set aside the 2010 significance thresholds until the BAAQMD has complied with CEQA.  
However, the City of Oakland’s CEQA thresholds are still in effect and are relied upon in this 
report. 

The City of Oakland’s thresholds for risks and hazards for an individual project are: 

 An increase in excess lifetime cancer risk level of more than 10 in one million;  

 An increase in noncancer (both chronic or acute) HI greater than 1.0; and 

 An incremental increase in the annual average concentration of PM2.5 of greater than 0.3 
micrograms per cubic meter (μg/m3) 

In addition to individual project thresholds, there are cumulative thresholds that must account for 
all identified stationary and roadway sources within 1,000 feet of the Project. The City of 
Oakland’s cumulative thresholds are: 

 An excess lifetime cancer risk level of more than 100 in one million;  

 A chronic noncancer HI greater than 10.0; and 

 Annual average concentration of PM2.5 of greater than 0.8 μg/m3 

ENVIRON followed updated May 2012 BAAQMD CEQA Guidelines4 to calculate air pollution 
emissions and estimate health impacts of TACs.  

Summary of Results 
The Project’s construction-related emissions were used in a risk analysis for the 20-month 
duration of construction and compared to a project threshold of a 10-in-one-million increase in 
cancer risk.  Incremental cancer risk at the maximally exposed individual sensitive receptor 
                                                 
3  BAAQMD. 2010. Screening Tables for Air Toxics Evaluation During Construction. May 2010.  

For commercial projects between 300,000 – 500,000 square feet, the screening level offset distance required is 
225 meters.  The nearest receptors to the project are closer than this distance. 

4 BAAQMD. 2012. California Environmental Quality Act Air Quality Guidelines. May. Available online at: 
http://www.baaqmd.gov/~/media/Files/Planning%20and%20Research/CEQA/BAAQMD%20CEQA%20Guidelines_
Final_May%202012.ashx?la=en. Accessed September 21, 2012.  
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(MEISR) was calculated at 6-in-a-million which is below the individual project threshold of 10-in-
one-million. Tables 1 and 2 provide a summary of the construction-related TAC emissions and 
local community risk and hazard impacts including PM2.5 concentrations. 

Risks and hazards were also considered for operational-related TAC emissions from the natural 
gas-fired emergency generator.  Cancer risk and non-cancer health indices are not expected to 
exceed individual project thresholds based on a comparison of TAC emissions to the BAAQMD 
TAC trigger levels.5 A conservative analysis also shows that concentrations of PM2.5 are not 
expected to exceed the individual project concentration threshold. 

A cumulative analysis was performed considering existing stationary sources and roadways 
within 1,000 feet of the Project. The cumulative analyses for construction-related emissions and 
operational-related emissions did not lead to cumulative risk at existing receptors of above 100-
in-one million or chronic hazard indices above 1. The cumulative PM2.5 concentration evaluated 
at the receptors was below the threshold of 0.8 µg/m3. Tables 3a and 3b provide a summary of 
the cumulative local community risk and hazard impacts. 

ENVIRON’s health-protective analyses indicate that the Project does not exceed the thresholds 
of significance for construction and operational impacts on off-site receptors.  

Discussion of Results  
The following sections present the details and results for the: 

 TAC and PM2.5  emissions,  

 Local Community Risks and Hazard Impacts, and  

 Cumulative Impacts from Sources on Off-site receptors 

Additional information about the methods used in this analysis, as well as detailed tables 
summarizing the analysis, can be found in Attachments A and B. 

1. TAC and PM2.5 Emissions 
Construction-Related Emissions 

Project construction-related TAC emissions are due to fuel-combusting construction equipment 
and mobile sources. Construction-related emissions of reactive organic gases (ROG), and 
particulate matter (PM10 and PM2.5) from construction equipment and mobile sources were 
calculated from CalEEMod™ model results. Emissions of diesel particulate matter (DPM) are 
assumed to be equal to PM10 emissions.6 

To estimate construction-related total particulate matter (PM10 and PM2.5) emissions and 
maximum daily total organic gas (TOG) emissions, CalEEModTM incorporated the Project’s 
equipment list and usage information7,8 and calendar year-specific emission factors for 2013-

                                                 
5  BAAQMD Regulation 2-5, Table 2-5-1. 
6  CARB and OEHHA. 1998. For the “Proposed Identification of Diesel Exhaust as a Toxic Air Contaminant”. April 22, 

1998. Available at: http://oehha.ca.gov/air/toxic_contaminants/html/Diesel%20Exhaust.htm (Accessed November 7, 
2012). The document states that “Almost all of the diesel exhaust particle mass is in the fine particle range of 10 
microns or less in diameter.  Approximately 98 percent of the mass of these particles are less than 10 microns in 
diameter.” 

7 CalEEMod provided default phase duration, equipment list and activity was used to estimate emissions for Site 
construction. For roadway construction, Project sponsor provided phase duration, equipment list and activity was 
used to estimate emissions.  
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2015 from OFFROAD2007. Equipment load factors in CalEEModTM are obtained from 
OFFROAD2007. Exhaust PM10 emissions from off-road equipment from Site and roadway 
construction were used to estimate annual average DPM concentrations. Exhaust and fugitive 
PM2.5 emissions from Site construction and exhaust PM2.5 emissions from roadway construction 
were used to estimate annual average PM2.5 concentrations. CalEEModTM daily maximum 
output of ROGs were converted to TOGs based on guidance from USEPA.9 Emissions 
calculated by CalEEMod were reduced by 33% to account for errors in the load factors in the 
OFFROAD2007 database included in CalEEModTM, consistent with guidance from ARB.10 PM10 
and PM2.5 emissions were reduced by 45% as per Oakland Standard Conditions of Approval 
(SCA)11. PM10 and PM2.5 emissions were further reduced by 45% as per BAAQMD CEQA 
Guidelines to account for the 2-minute idling restriction in the Oakland SCA.12,13 TAC emissions 
from construction are shown in Table 1. Detailed calculations and assumptions along with the 
CalEEModTM outputs are provided in Attachment A. 

Operational-Related Emissions 

The one source of operational-related TAC and PM2.5 emissions considered in this assessment 
is the 60-kW natural gas-fired emergency generator.14 This emergency generator will support 
the Safeway supermarket in the unlikely event of a power outage. Emission factors from the 
California Air Toxics Emission Factors (CATEF)15 and the USEPA’s AP-4216 were used to 
estimate TAC and PM2.5 emissions for the natural gas internal combustion engine, in 

                                                                                                                                                          
8 CalEEMod GHG and criteria pollutant construction emissions include on-site and off-site vehicle activity as well as 

non-mobile emissions such as those from architectural coatings. 
9 USEPA. 2010. Conversion Factors for Hydrocarbon Emission Components. July. Available online at: 

http://www.epa.gov/oms/models/nonrdmdl/nonrdmdl2010/420r10015.pdf. Accessed October 11, 2012 
10 In September 2010, the ARB announced that its methods used to estimate the load factor for off-road equipment 

were incorrect and led to an overestimate of emissions by a factor of at least 33%. ARB is currently revising their 
emissions model, OFFROAD, which has not yet been released. In the meantime, we have received direction from 
ARB to reduce the load factors by 33% to take into account this error. The slides from the ARB workshop 
discussing this change are available online at: 
http://www.arb.ca.gov/msprog/ordiesel/documents/emissions_inventory_presentation_full_10_09_03.pdf  
Accessed October 11, 2012 

11 Oakland Standard Conditions of Approval. 2012. Online at: 
http://www2.oaklandnet.com/oakca1/groups/ceda/documents/report/oak035062.pdf  Accessed October 11, 2012 

12 BAAQMD. 2012. California Environmental Quality Act Air Quality Guidelines. May. Available online at: 
http://www.baaqmd.gov/~/media/Files/Planning%20and%20Research/CEQA/BAAQMD%20CEQA%20Guidelines_
Final_May%202012.ashx?la=en. Accessed September 21, 2012. See Page B-11. 

13 Two separate requirements from the Oakland Standard Conditions of Approval (SCA) are for the i) limitation of 
idling time of diesel-powered equipment to two minutes, and ii) a fleetwide average reduction of PM emissions by 
45%.  The BAAQMD CEQA Guidelines recommend applying a 45-percent reduction for PM10 and PM2.5 to account 
for the 2-minute idling limit (BAAQMD 2012).  In addition, the Oakland SCA also requires a fleetwide average 
reduction of PM emissions by 45%.  Therefore the PM emissions are further reduced by 45%.  Implementing both 
measures requires accounting for both reductions. 

14 The increased number of cars and trucks associated with the project is not expected to exceed an average of 
10,000 and 1,000 per day, respectively.  According to BAAQMD Recommended Methods for Screening and 
Modeling Local Risks and Hazards (May 2012), roads that do not exceed this number of vehicles and trucks are 
considered minor, low-impact sources and can be excluded from the CEQA process. 

15 Available at: http://www.arb.ca.gov/ei/catef/catef.htm Accessed 11/14/2012. 
16 Compilation of Air Pollutant Emission Factors, Volume 1: Stationary Point and Area Sources.  Chapter 3.2 Natural 

Gas-fired Reciprocating Engines. Available at: http://www.epa.gov/ttn/chief/ap42/ch03/final/c03s02.pdf (Accessed 
11/14/2012). 
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accordance with BAAQMD permit evaluation guidance.17 For emissions estimation purposes, it 
was assumed that the emergency generator would be permitted for 100 hours.  Detailed 
emissions calculations can be shown in Attachment C.  It can be seen that annual average 
emissions and maximum hourly emissions of TACs do not exceed any BAAQMD TAC Trigger 
Levels, the emission threshold levels below which the resulting health risks are not expected to 
cause, or contribute significantly to, adverse health effects. 

2. Local Community Risk and Hazard Impacts 
Construction-Related Risks 
ENVIRON analyzed Project construction-related risks by estimating ambient air concentrations 
of DPM, PM2.5, and TOG. To estimate air concentrations, ENVIRON used AERMOD, a 
Gaussian air dispersion model. Additional details on the air dispersion modeling are presented 
in Attachment B. AERMOD incorporates emission factors, source parameters and 5 years of 
meteorological data to estimate air concentrations of inert pollutants. As discussed above, 
emission rates were developed using data from CalEEMod. A 20-meter-by-20-meter array of 
volume sources was used to represent construction activity at the Site.18 Roadway construction 
activity was represented by an array of 10-meter-by-10-meter volume sources as can be seen in 
Figure 2. As per information provided by the Project Sponsor, construction activities are 
assumed to occur only in the daytime between 7 a.m. and 5 p.m. Hence emissions were 
modeled for the hours of 7 a.m. to 5 p.m. only. The model was run with 5 years of upper air and 
surface data from year 2007 to 2011 obtained from the meteorological station at the Oakland 
Airport, the most representative station in the vicinity of the Project. The meteorological data 
meets BAAQMD’s 90% completeness by quarter requirement since it has less than 10% of the 
hours missing when evaluated on a quarterly basis. 

For modeling purposes, annual average emissions of PM10 and PM2.5 (expressed in grams per 
second), were derived by taking the total emissions and dividing by the construction duration 
(days), number of working hours per day,19 and 3,600 to convert from hours to seconds. 
Maximum hourly emissions of TOGs (expressed in grams per second) were derived by the 
maximum daily TOG emissions from Site and from roadway construction divided by the number 
of working hours per day, and 3,600 to convert from hours to seconds.  We conservatively 
assume that the maximum daily emissions from Site construction occur concurrently with the 
maximum daily emissions from the roadway construction. Modeled construction-related 
emission rates for TOG, PM10 and PM2.5 in grams per second are shown in Attachment B1b. 

The calculation of concentrations for use in an HRA requires the selection of appropriate 
concentration averaging times. The annual average DPM and PM2.5 dispersion factors were 
modeled for use in calculating the cancer risks and chronic non-cancer hazards associated with 
DPM emissions and annual average PM2.5 concentration associated with PM2.5 emissions. The 
maximum hourly dispersion factor was modeled to determine acute hazards associated with 
speciated emissions of TOG. The urban setting was used to reflect the characteristics of the 
surrounding area. An array of receptors with 10-meter spacing extending out to 1,000 feet from 
the Project boundary was used over all land uses as seen in Figure 1. Receptors were placed 
on four vertical levels to account for multi-story residences; at 1.8 meters to simulate adult 

                                                 
17 BAAQMD Permit Handbook. Section 5.2.3.2. Stationary Natural Gas Engines. Available at: 

http://hank.baaqmd.gov/pmt/handbook/rev02/PH_00_05_02_03_02.pdf (Accessed 11/14/2012) 
18 There is no BAAQMD guidance on source selection for construction modeling. This source configuration is 

consistent with methodology used to develop the South Coast Air Quality Management District Localized 
Significance Thresholds. Available online at: http://www.aqmd.gov/ceqa/handbook/lst/Method_final.pdf). Accessed 
October 11, 2012. 

19 Construction was expected to take place between 7a.m. to 5p.m.based on information from the Project Sponsor. 
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breathing height on ground floor, in accordance with BAAQMD Guidance, and at 4.8, 7.8 and 
10.8 meters to simulate a second, third and fourth story, respectively. 

Cancer risk, chronic HI, and acute HI were calculated from ambient annual and hourly 
concentrations using intake factors, cancer potency factors, and chronic and acute reference 
exposure levels calculated consistent with Office of Environmental Health Hazard Assessment 
(OEHHA)20 and BAAQMD21 guidance. As shown in Table 2, the chronic HI, acute HI, and 
annual PM2.5 concentration are substantially below the BAAQMD 2011 thresholds. Construction-
related cancer risk is estimated to be 6-in-a-million at the off-site maximally exposed individual 
sensitive receptor (MEISR); this is less than the 10-in-a-million threshold. The location of the 
MEISR is shown in Figure 3. All receptor locations, including the MEISR, were conservatively 
evaluated with resident child exposure parameters since it would result in higher risks than any 
other sensitive population. Exposure parameters can be found in Attachment B2a. The MEISR 
is located at the California College of the Arts which is not a residential location, resulting in a 
conservative cancer risk. Since this is the highest offsite cancer risk, all other locations would 
necessarily have lower risks and fall under BAAQMD thresholds. 

Operational-Related Risks   

As discussed in the previous section, operational-related emissions of TACs were all below 
BAAQMD Trigger Levels.  Therefore, TAC emissions from this source are not expected to lead 
to adverse health effects and an HRA is not required. 

ENVIRON estimated concentrations of PM2.5 from the natural gas emergency generator for 
evaluation against the operational-related PM2.5 concentration threshold. Concentrations were 
estimated using the USEPA SCREEN3 model using worst-case meteorological conditions. The 
calculation of emissions using the SCREEN3 model with worst-case meteorological conditions 
is very conservative because it typically provides higher than expected concentrations. The 
model was conducted taking into account building downwash and both simple and complex 
terrain algorithms to account for elevated terrain immediately north of the Safeway building. 
Since the location of the emergency generator has not yet been identified, this analysis 
conservatively assumes that the highest concentration estimated by the SCREEN3 model to 
potentially occur at any receptor.  The highest annual-average concentration of PM2.5 estimated 
by SCREEN3 is 0.02 µg/m3. This value is substantially lower than the individual project 
threshold of 0.3 µg/m3. An operational-related MEIR for PM2.5 was not identified. 

3. Cumulative Impacts from Sources on Off-Site Receptors 
BAAQMD CEQA Guidelines require an evaluation of cumulative risks from all offsite sources 
within 1,000 feet from the Project boundary as well as from onsite sources to evaluate the 
cumulative impact on off-site receptors. 

Off-site Stationary Sources 
BAAQMD has developed a Stationary Source and Risk Analysis Tool (“BAAQMD Risk Analysis 
Tool”)22 for permitted sources to identify off-site stationary sources of TACs. ENVIRON utilized 

                                                 
20 Cal/EPA. 2003. The Air Toxics Hot Spots Program Guidance Manual for Preparation of Health Risk Assessments. 

Office of Environmental Health Hazard Assessment. August.  
21 BAAQMD. 2010. Air Toxics NSR Program Health Risk Screening Analysis (HRSA) Guidelines. January. Available 

online at: http://baaqmd.gov/~/media/Files/Engineering/Air%20Toxics%20Programs/hrsa_guidelines.ashx. 
Accessed October 11, 2012 

22 BAAQMD. 2012. Stationary Source Risk and Hazard Analysis Tool. Available online at: 
http://www.baaqmd.gov/Home/Divisions/Planning%20and%20Research/CEQA%20GUIDELINES/Tools%20and%2
0Methodology.aspx. Accessed October 11, 2012. 
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the BAAQMD Risk Analysis Tool for Alameda County to compile a list of potential stationary 
sources to be evaluated within 1,000 feet of the Project boundary. 

Four stationary sources, which included one diesel generator, one cogeneration plant and three 
gas dispensing facilities (GDF), were identified within 1,000 feet of the Project as seen in Figure 
4.23 The impacts of these sources were estimated using distance-based multipliers for diesel 
engines and GDFs.24,25 For the Claremont Country Club GDF (BAAQMD ID G8633), where 
screening values were not available and the Claremont House cogeneration plant (BAAQMD ID 
20198), which is comprised of a diesel engine and gas fired cogeneration unit, impacts were 
estimated using BAAQMD-provided emissions data26 and the screening level risk calculator.27 
Table 4 shows the maximum estimated cancer risk, chronic HI, and PM2.5 concentration from 
the stationary sources at the off-site construction MEIR. 

Roadways 
The impacts of these roadways were analyzed consistent with the BAAQMD CEQA Guidelines. 
As a supplement to the guidelines, BAAQMD provides screening tools to assess the impact of 
roadways on nearby receptors. The estimated cancer risk from the roadways obtained using the 
screening tool for surface streets depends on the distance between the receptor and the 
nearest travel lane of the roadway, the average number of vehicles that travel on the roadway in 
a day, and the orientation of the roadway. The distance between the receptor and the roadway 
was determined using geographical information software and the average daily traffic (ADT) 
was obtained from data reported by the California Environmental Health Tracking Program.28 
When the roadway ADT or distance between a receptor and a roadway is between two values 
in the screening tables, linear interpolation was performed to obtain the cancer risk at the 
reported distance and ADT, as per BAAQMD Guidelines. 

ENVIRON identified four roadways within the 1,000-foot zone of influence with daily traffic 
greater than 10,000 vehicles as seen in Figure 4. Table 5 shows the cancer risk and annual 
PM2.5 concentration from these four roadways at the off-site construction MEIR. 

Cumulative Impacts on Off-Site Receptors (Construction) 
The cumulative impacts evaluation was completed for the off-site construction MEIR by 
summing the impacts from Project construction, off-site stationary sources, and nearby 
roadways.  There are no other projects planned for concurrent construction within 1,000 feet.29 
As shown in Table 3a, the sum of cancer risks is less than the CEQA threshold of 100 in a 
million. Similarly, the estimated chronic HI and the annual average PM2.5 concentrations fall 
below the corresponding significance thresholds for cumulative impacts. 

                                                 
23 Emil Villa’s Hickery Pit Restaurant was not included in this analysis even though it was identified in the BAAQMD 

Stationary Source Screening Analysis Tool for Alameda County because it is no longer in operation.  
24 BAAQMD 2012. Diesel Internal Combustion (IC) Engine Distance Multiplier Tool. June. Available online at: 

http://baaqmd.gov/~/media/Files/Planning%20and%20Research/CEQA/Multiplier%20Tools%20May%202012/Dies
el%20IC%20Engine%20Multiplier%20Tool.ashx?la=en. Accessed October 11, 2012 

25 BAAQMD 2012. Gasoline Dispensing Facility (GDF) Distance Multiplier Tool. June. Available online at: 
http://www.baaqmd.gov/~/media/Files/Planning%20and%20Research/CEQA/Multiplier%20Tools%20May%202012
/Diesel%20IC%20Engine%20Multiplier%20Tool.ashx?la=en. Accessed October 11, 2012 

26 Based on a data request sent to BAAQMD as seen in Attachment B5a. 
27 Screening level risk calculator as provided by BAAQMD shown in Attachment B5b and B5c. 
28 California Environmental Health Tracking Program traffic spatial linkage web service. Available online at: 

http://www.ehib.org/traffic_tool.jsp. Accessed October 11, 2012 
29 Oakland’s list of active major development projects: 

http://www2.oaklandnet.com/oakca1/groups/ceda/documents/report/oak025453.pdf (Accessed November 
11, 2012) 
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Cumulative Impacts on Off-Site Receptors (Operational) 
As discussed above, TAC emissions from the natural gas-fired emergency generator are not 
expected to lead to adverse health effects. Therefore cumulative cancer and noncancer impacts 
resulting from this operational source do not need to be evaluated. However, there is some 
incremental contribution to PM2.5 concentrations as a result of the operation of the emergency 
generator. As an MEIR for PM2.5 from operational-related emissions has not been identified, we 
take a very conservative approach as follows: The highest contribution to PM2.5 concentration 
from offsite sources would be due to roadways, as shown in Tables 4 and 5. Specifically, a 
location near the proximity of College Avenue, Broadway Avenue, and Broadway Terrace would 
likely have the highest contribution to PM2.5 concentration from offsite sources (Table 6). If we 
were to assume a hypothetical MEIR for PM2.5 from project operational-related emissions at this 
location (i.e., the highest concentration of PM2.5 from the emergency generator would 
hypothetically be at this location), the cumulative PM2.5 concentration would be 0.69 µg/m3 
(Table 7). This concentration would not exceed the cumulative threshold of 0.8 µg/m3. This 
approach is very conservative in that the actual operational PM2.5 MEIR from the natural gas-
fired emergency generator would likely be much closer to the location of the Safeway store, and 
therefore would have dramatically lower impacts from the roadways. 

Closing 
The conservative analysis described herein indicates that the proposed Project’s construction-
related and operational-related emissions do not result in the estimated cancer risk, chronic HI, 
acute HI and annual average PM2.5 concentration to exceed the individual source and 
cumulative source significance thresholds. 

If you have any questions about these analyses, please feel free to contact David at 
415.796.1940 or dkim@environcorp.com. Thank you for the opportunity to assist you with this 
matter. 

Sincerely,  

David Kim, PhD     Shari Libicki, PhD 
Senior Manager     Principal 
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DPM4,6 PM2.5 4,5,6 TOG7,8

[tons] [tons] [max lbs/day]
Site Jul 2013 - Mar 2015 0.16 0.35 10

Roadway - South Jun 2014 - Oct 2014 0.0041 0.0041 1.6
Roadway - West Jun 2014 - Aug 2014 0.0041 0.0041 0.83

Table 1
TAC Emissions from Construction1,2,3

51st and Broadway
Oakland, CA

Construction Phase Construction Timeline

Notes:
1. Emissions were calculated by California Emissions Estimator Model (CalEEModTM). Refer to Appendix A for 
CalEEModTM runs.
2. Default construction schedule and  offroad equipment information from CalEEMod was used for the Site 
construction. For roadway construction, the construction schedule and offroad equipment information was obtained 
from the Project Sponsor.
3. Default emissions from CalEEMod for diesel equipment were adjusted by the 33% load factor reduction 
recommended by the California Air Resources Board (ARB 2010) since this was not incorporated in CalEEModTM

which utilizes OFFROAD2007.
4. Two separate requirements from the Oakland Standard Conditions of Approval (SCA) are for the i) limitation of 
idling time of diesel-powered equipment to two minutes, and ii) a fleetwide average reduction of PM emissions by 45%.  
The BAAQMD CEQA Guidelines recommend applying a 45-percent reduction for PM10 and PM2.5 to account for the 
2-minute idling limit (BAAQMD 2012).  In addition, the Oakland SCA also requires a fleetwide average reduction of PM 
emissions by 45%.  Therefore the PM emissions are further reduced by 45%.  Implementing both measures requires 
accounting for both reductions.
5. To be conservative, PM2.5 emissions from Site construction account for exhaust and fugitive emissions. whereas 
only exhaust PM2.5 emissions from roadway construction were considered . 
6. Exhaust PM2.5 and PM10 emissions from roadway construction were too small to be displayed by CalEEModTM (only 
displays two decimal digits), so these values were assumed to by 0.005.
7. CalEEModTM output of reactive organic gases (ROG) were multiplied by a factor of 1.07/1.053 to convert to total 
organic gases (TOG) (USEPA 2010).
8. TOG emissions from the Site construction based on a default CalEEMod schedule occurs over a time frame of 25 
months. Since  the  actual construction is expected to take 20 months only, daily TOG emissions are increased by a 
factor of 25/20 to account for the additional emissions that will take place in the shorter construction duration.

Abbreviations:
ARB: California Air Resources Board
BAAQMD: Bay Area Air Quality Management District
CalEEModTM: California Emissions Estimator Model
DPM: Diesel Particulate Matter
lbs: pounds
OFFROAD2007: offroad emissions estimator model
PM2.5: particles in the atmosphere with a diameter of 2.5 micrometers or less
ROG: Reactive Organic Gases
SCA: Standard Conditions of Approval
TAC: Toxic Air Contaminants
TOG: Total Organic Gases
tons: short tons
USEPA: United States Environmental Protection Agency
yr: year

Sources:
1. CalEEModTM. Available at: http://www.caleemod.com/
2. ARB. 2010. Workshops on Information Regarding the Off-Road, Truck and Bus and Drayage Truck Regulations. 
September. Available at: 
http://www.arb.ca.gov/msprog/ordiesel/documents/emissions_inventory_presentation_full_10_09_03.pdf
Accessed October 11, 2012
3. USEPA. 2010. Conversion Factors for Hydrocarbon Emission Components. July. Available online at: 
http://www.epa.gov/oms/models/nonrdmdl/nonrdmdl2010/420r10015.pdf Accessed October 11, 2012
4. BAAQMD. 2012. CEQA Air Quality Guidelines. May. Available online at: 
http://www.baaqmd.gov/~/media/Files/Planning%20and%20Research/CEQA/BAAQMD%20CEQA%20Guidelines_Fin
al_May%202012.ashx?la=en. Accessed October 11, 2012.
5. Oakland Standard Conditions of Approval. 2012. Online at: 
http://www2.oaklandnet.com/oakca1/groups/ceda/documents/report/oak035062.pdf. Accessed October 11, 2012
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Construction Type Reduction

33%

45%

45%

Table A2
Summary of Non-Default Construction Emission Assumptions

51st and Broadway
Oakland, CA

Site and Roadway

Reasoning

Reduction in load factor from OFFROAD applied to all off-road exhaust. Default emissions from 
CalEEMod for diesel equipment were adjusted by the 33% load factor reduction recommended by the 
California Air Resources Board (ARB 2010) since this was not incorporated in CalEEModTM which 
utilizes OFFROAD2007.

Reduction in PM10 and PM2.5 from off-road equipment from Oakland SCM
Reduction in PM10 and PM2.5 from 2-minute idling restriction in Oakland SCM. Percent reduction 
from BAAQMD CEQA Guidelines

Source:
1. ARB. 2010. Workshops on Information Regarding the Off-Road, Truck and Bus and Drayage Truck Regulations. 
September. Available at: 
http://www.arb.ca.gov/msprog/ordiesel/documents/emissions_inventory_presentation_full_10_09_03.pdf
Accessed October 11, 2012
2. Oakland Standard Conditions of Approval. 2012. Online at: 
http://www2.oaklandnet.com/oakca1/groups/ceda/documents/report/oak035062.pdf. Accessed October 11, 2012
3. BAAQMD. 2012. CEQA Air Quality Guidelines. May. Available online at: 
http://www.baaqmd.gov/~/media/Files/Planning%20and%20Research/CEQA/BAAQMD%20CEQA%20Guidelines_Final_
May%202012.ashx?la=en. Accessed October 11, 2012.
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

3.2 Demolition - 2013
Fugitive Dust 0.07 0.00 0.07 0.01 0.00 0.01
Off-Road 0.09 0.71 0.43 0.00 0.04 0.04 0.04 0.04
Hauling 0.02 0.18 0.08 0.00 0.12 0.01 0.13 0.00 0.01 0.01
Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Worker 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3.3 Site Preparation - 2013
Fugitive Dust 0.09 0.00 0.09 0.05 0.00 0.05
Off-Road 0.05 0.40 0.23 0.00 0.02 0.02 0.02 0.02
Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Worker 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3.4 Grading - 2013
Fugitive Dust 0.07 0.00 0.07 0.03 0.00 0.03
Off-Road 0.06 0.49 0.31 0.00 0.03 0.03 0.03 0.03
Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Worker 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3.5 Building Construction - 2013
Off-Road 0.21 1.42 0.96 0.00 0.09 0.09 0.09 0.09
Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Vendor 0.02 0.25 0.15 0.00 0.01 0.01 0.02 0.00 0.01 0.01
Worker 0.03 0.03 0.27 0.00 0.04 0.00 0.04 0.00 0.00 0.00
3.5 Building Construction - 2014
Off-Road 0.35 2.37 1.72 0.00 0.15 0.15 0.15 0.15
Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Vendor 0.04 0.42 0.25 0.00 0.02 0.01 0.03 0.00 0.01 0.01
Worker 0.04 0.05 0.44 0.00 0.08 0.00 0.08 0.00 0.00 0.01
3.6 Paving - 2014
Off-Road 0.05 0.32 0.21 0.00 0.03 0.03 0.03 0.03
Paving 0.00 0.00 0.00 0.00 0.00
Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Worker 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3.7 Architectural Coating - 2014
Archit. Coating 2.68 0.00 0.00 0.00 0.00
Off-Road 0.00 0.03 0.02 0.00 0.00 0.00 0.00 0.00
Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Worker 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00

TOTAL 3.64 6.67 5.12 0.00 0.50 0.39 0.89 0.09 0.39 0.49

Raw Annual Emissions (tons per year)

Table A4a
Site Construction Emissions Phase 1

51st and Broadway
Oakland, CA



Table A4a
Site Construction Emissions Phase 1

51st and Broadway
Oakland, CA

Subtotals by Type of Emissions

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Fugitive Dust 0 0 0 0 0.23 0 0.23 0.09 0 0.09
Off-Road 0.81 5.74 3.88 0 0 0.36 0.36 0 0.36 0.36
Hauling 0.02 0.18 0.08 0 0.12 0.01 0.13 0 0.01 0.01
Vendor 0.06 0.67 0.4 0 0.03 0.02 0.05 0 0.02 0.02
Worker 0.07 0.08 0.76 0 0.12 0 0.12 0 0 0.01
Archit. Coating 2.68 0 0 0 0 0 0 0 0 0
Paving 0 0 0 0 0 0 0 0 0 0

TOTAL 3.64 6.67 5.12 0 0.5 0.39 0.89 0.09 0.39 0.49

Adjustments
33% Reduction in load factor from OFFROAD applied to all off-road exhaust (See Appendix for justification.)
20% Reduction in NOx from off-road equipment from Oakland Standard Conditions of Approval (SCM)
45% Reduction in PM10 and PM2.5 from off-road equipment from Oakland SCM
20% Reduction in NOx from 2-minute idling restriction in Oakland SCM. Percent reduction from BAAQMD CEQA Guideli
45% Reduction in PM10 and PM2.5 from 2-minute idling restriction in Oakland SCM. Percent reduction from BAAQMD C

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Fugitive Dust 0 0 0 0 0.23 0 0.23 0.09 0 0.09
Off-Road 0.54 2.46 2.60 0 0.00 0.07 0.07 0.00 0.07 0.07
Hauling 0.02 0.18 0.08 0 0.12 0.01 0.13 0 0.01 0.01
Vendor 0.06 0.67 0.4 0 0.03 0.02 0.05 0 0.02 0.02
Worker 0.07 0.08 0.76 0 0.12 0 0.12 0 0 0.01
Archit. Coating 2.68 0 0 0 0 0 0 0 0 0
Paving 0 0 0 0 0 0 0 0 0 0

TOTAL 3.37 3.39 3.84 0 0.50 0.10 0.60 0.09 0.10 0.20

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

TOTAL 22 23 26 0 3.3 0.7 4.0 0.6 0.7 1.4

Conversions and Parameters
2000 lbs/short ton

300 days in Phase I

Raw Total Emissions (tons)

Adjusted Total Emissions (tons)

Adjusted Average Daily Emissions (pounds per day)



ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

3.2 Demolition - 2014
Fugitive Dust 0.02 0.00 0.02 0.00 0.00 0.00
Off-Road 0.08 0.66 0.41 0.00 0.03 0.03 0.03 0.03
Hauling 0.00 0.04 0.02 0.00 0.03 0.00 0.03 0.00 0.00 0.00
Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Worker 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3.3 Site Preparation - 2014
Fugitive Dust 0.09 0.00 0.09 0.05 0.00 0.05
Off-Road 0.05 0.37 0.22 0.00 0.02 0.02 0.02 0.02
Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Worker 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3.4 Grading - 2014
Fugitive Dust 0.13 0.00 0.13 0.05 0.00 0.05
Off-Road 0.17 1.36 0.76 0.00 0.06 0.06 0.06 0.06
Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Worker 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3.5 Building Construction - 2014
Off-Road 0.27 1.84 1.33 0.00 0.12 0.12 0.12 0.12
Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Vendor 0.06 0.70 0.42 0.00 0.03 0.02 0.06 0.00 0.02 0.02
Worker 0.07 0.07 0.73 0.00 0.13 0.00 0.13 0.01 0.00 0.01
3.5 Building Construction - 2015
Off-Road 0.40 2.70 2.13 0.00 0.17 0.17 0.17 0.17
Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Vendor 0.09 1.03 0.63 0.00 0.06 0.03 0.09 0.01 0.03 0.04
Worker 0.11 0.11 1.06 0.00 0.20 0.01 0.21 0.01 0.01 0.02
3.6 Paving - 2015
Off-Road 0.05 0.30 0.21 0.00 0.03 0.03 0.03 0.03
Paving 0.01 0.00 0.00 0.00 0.00
Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Worker 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3.7 Architectural Coating - 2015
Archit. Coating 5.69 0.00 0.00 0.00 0.00
Off-Road 0.00 0.03 0.02 0.00 0.00 0.00 0.00 0.00
Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Worker 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00

TOTAL 7.05 9.21 8.01 0.00 0.69 0.49 1.19 0.13 0.49 0.62

Oakland, CA

Table A4b
Site Construction Emissions Phase 2

51st and Broadway

Raw Annual Emissions (tons per year)

u:\safeway\oakland 51st\emissions\adjusted daily cap emissions.xlsx-Phase II Page 1 of 2 E N V I R O N



Table A4b
Site Construction Emissions Phase 2

51st and Broadway
Subtotals by Type of Emissions

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Fugitive Dust 0 0 0 0 0.24 0 0.24 0.1 0 0.1
Off-Road 1.02 7.26 5.08 0 0 0.43 0.43 0 0.43 0.43
Hauling 0 0.04 0.02 0 0.03 0 0.03 0 0 0
Vendor 0.15 1.73 1.05 0 0.09 0.05 0.15 0.01 0.05 0.06
Worker 0.18 0.18 1.86 0 0.33 0.01 0.34 0.02 0.01 0.03
Archit. Coating 5.69 0 0 0 0 0 0 0 0 0
Paving 0.01 0 0 0 0 0 0 0 0 0

TOTAL 7.05 9.21 8.01 0 0.69 0.49 1.19 0.13 0.49 0.62

Adjustments
33% Reduction in load factor from OFFROAD applied to all off-road exhaust (See Appendix for justification.)
20% Reduction in NOx from off-road equipment from Oakland Standard Conditions of Approval (SCM)
45% Reduction in PM10 and PM2.5 from off-road equipment from Oakland SCM
20% Reduction in NOx from 2-minute idling restriction in Oakland SCM. Percent reduction from BAAQMD CEQA Guideli
45% Reduction in PM10 and PM2.5 from 2-minute idling restriction in Oakland SCM. Percent reduction from BAAQMD C

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Fugitive Dust 0 0 0 0 0.24 0 0.24 0.1 0 0.1
Off-Road 0.68 3.11 3.40 0 0.00 0.09 0.09 0.00 0.09 0.09
Hauling 0 0.04 0.02 0 0.03 0 0.03 0 0 0
Vendor 0.15 1.73 1.05 0 0.09 0.05 0.15 0.01 0.05 0.06
Worker 0.18 0.18 1.86 0 0.33 0.01 0.34 0.02 0.01 0.03
Archit. Coating 5.69 0 0 0 0 0 0 0 0 0
Paving 0.01 0 0 0 0 0 0 0 0 0

TOTAL 6.71 5.06 6.33 0 0.69 0.15 0.85 0.13 0.15 0.28

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

TOTAL 45 34 42 0 4.6 1.0 5.6 0.9 1.0 1.8

Conversions and Parameters
2000 lbs/short ton

300 days in Phase II

Adjusted Average Daily Emissions (pounds per day)

Raw Total Emissions (tons)

Adjusted Total Emissions (tons)

u:\safeway\oakland 51st\emissions\adjusted daily cap emissions.xlsx-Phase II Page 2 of 2 E N V I R O N



ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Phase I 3.4 3.4 3.8 0 0.50 0.10 0.60 0.09 0.10 0.20
Phase II 6.7 5.1 6.3 0.0 0.69 0.15 0.85 0.13 0.15 0.28

TOTAL 10.1 8.5 10 0.0 1.2 0.25 1.5 0.22 0.25 0.48

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Phase I 22 23 26 0 3.3 0.7 4.0 0.6 0.7 1.4
Phase II 45 34 42 0 4.6 1.0 5.6 0.9 1.0 1.8

Table A4c
Summary of Site Construction Emissions

51st and Broadway

Adjusted Total Emissions (tons)

Adjusted Average Daily Emissions (pounds per day)

Oakland, CA

u:\safeway\oakland 51st\emissions\adjusted daily cap emissions.xlsx-Summary E N V I R O N



ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

3.2 Demolition - 2014
Fugitive Dust
Off-Road 0.01 0.06 0.05 0.00 0.00 0.00 0.00 0.00
Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Worker 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3.3 New Traffic Signals - 2014
Fugitive Dust 0.00 0.00 0.00 0.00 0.00 0.00
Off-Road 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00
Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Worker 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3.4 New Concrete and Paving - 2014
Off-Road 0.01 0.04 0.03 0.00 0.00 0.00 0.00 0.00
Paving 0.00 0.00 0.00 0.00 0.00
Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Worker 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3.5 Lanscaping - 2014
Fugitive Dust 0.00 0.00 0.00 0.00 0.00 0.00
Off-Road 0.00 0.03 0.02 0.00 0.00 0.00 0.00 0.00
Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Worker 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

TOTAL 0.02 0.14 0.11 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Raw Annual Emissions (tons per year)

Table A4d
Summary of Roadway Construction - South Emissions

51st and Broadway
Oakland, CA



Table A4d
Summary of Roadway Construction - South Emissions

51st and Broadway
Oakland, CA

Subtotals by Type of Emissions

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Fugitive Dust 0 0 0 0 0.01 0.01 0.01 0.01 0.01 0.01
Off-Road 0.03 0.14 0.11 0.02 0 0.02 0.02 0 0.02 0.02
Hauling 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
Vendor 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
Worker 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
Paving 0.01 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.01 0.01

TOTAL 0.10 0.20 0.17 0.08 0.07 0.10 0.10 0.07 0.10 0.10

Adjustments
33% Reduction in load factor from OFFROAD applied to all off-road exhaust (See Appendix for justification.)
20% Reduction in NOx from off-road equipment from Oakland Standard Conditions of Approval (SCM)
45% Reduction in PM10 and PM2.5 from off-road equipment from Oakland SCM
20% Reduction in NOx from 2-minute idling restriction in Oakland SCM. Percent reduction from BAAQMD CEQA Guideli
45% Reduction in PM10 and PM2.5 from 2-minute idling restriction in Oakland SCM. Percent reduction from BAAQMD C

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Fugitive Dust 0 0 0 0 0.01 0.01 0.01 0.01 0.01 0.01
Off-Road 0.02 0.06 0.07 0 0.00 0.00 0.00 0.00 0.00 0.00
Hauling 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
Vendor 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
Worker 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
Paving 0 0 0 0 0 0.005 0.005 0 0.005 0.005

TOTAL 0.09 0.12 0.13 0 0.07 0.08 0.08 0.07 0.08 0.08

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

TOTAL 1.1 1.6 1.7 1.0 0.9 1.0 1.0 0.9 1.0 1.0

Conversions and Parameters
2000 lbs/short ton

153 days in Phase II and III

Raw Total Emissions (tons)

Adjusted Total Emissions (tons)

Adjusted Average Daily Emissions (pounds per day)



ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

3.2 Demolition - 2014
Fugitive Dust
Off-Road 0.00 0.03 0.02 0.00 0.00 0.00 0.00 0.00
Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Worker 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3.3 New Traffic Signals - 2014
Fugitive Dust 0.00 0.00 0.00 0.00 0.00 0.00
Off-Road 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00
Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Worker 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3.4 New Concrete and Paving - 2014
Off-Road 0.00 0.03 0.02 0.00 0.00 0.00 0.00 0.00
Paving 0.00 0.00 0.00 0.00 0.00
Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Worker 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3.5 Lanscaping - 2014
Fugitive Dust 0.00 0.00 0.00 0.00 0.00 0.00
Off-Road 0.00 0.02 0.01 0.00 0.00 0.00 0.00 0.00
Hauling 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Vendor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Worker 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

TOTAL 0.00 0.09 0.06 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Raw Annual Emissions (tons per year)

Table A4e
Summary of Roadway Construction - West Emissions

51st and Broadway
Oakland, CA



Table A4e
Summary of Roadway Construction - West Emissions

51st and Broadway
Oakland, CA

Subtotals by Type of Emissions

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Fugitive Dust 0 0 0 0 0.01 0.01 0.01 0.01 0.01 0.01
Off-Road 0.02 0.09 0.06 0.02 0 0.02 0.02 0 0.02 0.02
Hauling 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
Vendor 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
Worker 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
Paving 0.01 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.01 0.01

TOTAL 0.085 0.15 0.12 0.08 0.07 0.095 0.095 0.07 0.095 0.095

Adjustments
33% Reduction in load factor from OFFROAD applied to all off-road exhaust (See Appendix for justification.)
20% Reduction in NOx from off-road equipment from Oakland Standard Conditions of Approval (SCM)
45% Reduction in PM10 and PM2.5 from off-road equipment from Oakland SCM
20% Reduction in NOx from 2-minute idling restriction in Oakland SCM. Percent reduction from BAAQMD CEQA Guideli
45% Reduction in PM10 and PM2.5 from 2-minute idling restriction in Oakland SCM. Percent reduction from BAAQMD C

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Fugitive Dust 0 0 0 0 0.01 0.01 0.01 0.01 0.01 0.01
Off-Road 0.01 0.04 0.04 0 0.00 0.00 0.00 0.00 0.00 0.00
Hauling 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
Vendor 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
Worker 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
Paving 0.01 0 0 0 0 0.005 0.005 0 0.005 0.005

TOTAL 0.08 0.10 0.10 0 0.07 0.08 0.08 0.07 0.08 0.08

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

TOTAL 2 2 2 2 1.5 1.7 1.7 1.5 1.7 1.7

Conversions and Parameters
2000 lbs/short ton

92 days in Phase IV and V

Raw Total Emissions (tons)

Adjusted Total Emissions (tons)

Adjusted Average Daily Emissions (pounds per day)



ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Roadway-South 0.09 0.12 0.13 0.07 0.07 0.08 0.08 0.07 0.08 0.08
Roadway-West 0.08 0.10 0.10 0.07 0.07 0.08 0.08 0.07 0.08 0.08

TOTAL 0.2 0.2 0 0.1 0.1 0.16 0.2 0.1 0.16 0.2

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Roadway-South 1 2 2 1 0.9 1.0 1.0 0.9 1.0 1.0
Roadway-West 2 2 2 2 1.5 1.7 1.7 1.5 1.7 1.7

Table A4f
Summary of Roadway Construction Emissions

51st and Broadway
Oakland, CA

Adjusted Total Emissions (tons)

Adjusted Average Daily Emissions (pounds per day)
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Source 
Dimension2

Release 
Height4

Initial Vertical 
Dimension5 

Initial Lateral 
Dimension6 

[m] [m] [m] [m]
Site Equipment Volume 20 x 20 146 5.0 1.2 4.7

Roadway Equipment - South Volume 10 x 10 47 5.0 1.2 2.3
Roadway Equipment - West Volume 10 x 10 13 5.0 1.2 2.3

Table B1a
Modeling Parameters for Construction Equipment

51st and Broadway
Oakland, CA

Construction Source
Source 
Type1

Number of 
Sources3

Notes:
1. Due to lack of specific instructions on modeling of construction emissions from BAAQMD, ENVIRON used 
SCAQMD LST methodology when setting up the model. According to the LST methodology, construction sources 
were modeled as adjacent volume sources.
2. For volume sources, source dimensions were determined by size of construction zone. Size of construction zone 
was estimated based on a site map provided by Project Sponsor.
3. Number of sources were determined by size of construction zone and source dimensions.
4. According to the LST methodology, release height of the modeled volume sources representing construction 
equipment was set to 5 meters.
5. According to USEPA ISC3 User's Guide Volume II, initial vertical dimension of an elevated source not adjacent 
to a building is the vertical dimension of the source divided by 4.3. 
6. According to USEPA ISC3 User's Guide Volume II, initial lateral dimension of single volume sources is length of 
side divided by 4.3.

Abbreviations:
BAAQMD: Bay Area Air Quality Management District
ISC: Industrial Source Complex Model
LST: Local Significance Threshold
m: meter
SCAQMD: South Coast Air Quality Management District
USEPA: United States Environmental Protection Agency

Sources:
SCAQMD. 2008. Final Localized Significance Threshold (LST) Methodology.  July. Available at: 
http://www.aqmd.gov/ceqa/handbook/lst/Method_final.pdf
USEPA.  1995. User's Guide for the Industrial Source Complex (ISC3) Dispersion Models. Volume II - Description 
of Model Algorithms. September. Available at: http://www.epa.gov/scram001/userg/regmod/isc3v2.pdf
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Exposure Parameter Units Resident Adult Resident Child

Daily Breathing Rate (DBR) 1 [L/kg-day] 302 581
Exposure Time (ET) 2 [hours/24 hours] 24 24
Exposure Frequency (EF) 3 [days/year] 350 350
Exposure Duration (ED) 4 [years] 1.7 1.7
Averaging Time (AT) [days] 25550 25550
Intake Factor, Inhalation (IFinh) [m3/kg-day] 0.007 0.013

Table B2a
Exposure Parameters for Construction Scenario

51st and Broadway Street
Oakland, California

Notes:
1. Daily breathing rates for residents reflect default breathing rates from BAAQMD 2010.
2. Exposure times for residents reflect default exposure times from BAAQMD 2010.  
3. Exposure frequencies for residents reflect default exposure frequencies from BAAQMD 2010.  
4. Exposure durations are assumed to be 1.7 years for residents reflecting the actual 
construction duration of 20 months. 

Calculation:
IFinh = DBR  * ET * EF * ED * CF / AT
CF = 0.001 (m3/L)

Abbreviations:
BAAQMD = Bay Area Air Quality Management District
kg = kilogram
L = liter
m3 = cubic meter

Sources:
Bay Area Air Quality Management District (BAAQMD). 2010. Air Toxics NSR Program Health 
Risk Screening Analysis (HRSA) Guidelines. January.



Receptor Age Sensitivity Factor (ASF)

Resident Adult1,2 1
Resident Child1,3 10

Table B2b
Age Sensitivity Factors (ASFs) - Construction

51st and Broadway Street
Oakland, California

Notes:
1. Based on BAAQMD 2010.
2. A resident adult is assumed to be 16 years old and above.
3. A resident child is assumed to be exposed at some point from the third 
trimester of pregnancy to two years of age.  

Abbreviations:
BAAQMD: Bay Area Air Quality Management District

Sources:
Bay Area Air Quality Management District (BAAQMD).  2010.  Air Toxics 
NSR Program Health Risk Screening Analysis (HRSA) Guidelines. January.
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Chemical CAS Quantity
[mass fraction]

ethylbenzene 100414 0.00305
benzaldehyde 100527 0.00699
n-butane 106978 0.00104
m-xylene 108383 0.00611
toluene 108883 0.01473
n-pentane 109660 0.00175
n-hexane 110543 0.00157
propylene 115071 0.02597
propionaldehyde 123386 0.0097
formaldehyde 50000 0.14714
ethanol 64175 0.00009
benzene 71432 0.02001
methane 74828 0.04084
ethylene 74851 0.14377
acetaldehyde 75070 0.07353
isobutane 75285 0.01222
isopentane 78784 0.00602
methyl ethyl ketone (mek) (2-butanone) 78933 0.01477
o-xylene 95476 0.00335
methylcyclopentane 96377 0.00149

Table B3
BAAQMD Specified Speciation Profile for Offroad Diesel TOG

51st and Broadway Street
Oakland, CA

Notes:
1. All fractions are from USEPA Speciation Profile 3161.

Abbreviations:
BAAQMD - Bay Area Air Quality Management District
USEPA - United States Environmental Protection Agency



EPA420-P-03-002
May 2003

Conversion Factors for
Hydrocarbon Emission Components

NR-002a

Assessment and Standards Division
Office of Transportation and Air Quality
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Purpose

The purpose of this memorandum is to document the conversion factors for
reporting hydrocarbon emissions in different forms.  The general forms are total
hydrocarbons (THC), total organic gas (TOG), nonmethane hydrocarbons (NMHC),
nonmethane organic gas (NMOG), and volatile organic compounds (VOC), all
defined in the introduction below.  For reporting hydrocarbon emissions from
nonroad equipment, it is helpful to provide an accepted means to estimate the
hydrocarbons in the different forms.  This is not a substitute for full speciation of
hydrocarbons in the exhaust.

Introduction

Hydrocarbon emissions can be reported in a variety of styles depending on
the end use of the emission estimates and the measurement technique used in the
underlying data.  Not all emissions are measured for all engines, so a conversion
from the most common measurement type to others is needed to supply an estimate
in terms required by the user.

Most hydrocarbon emissions data from mobile sources is measured as total
hydrocarbon (THC).  THC is the measured hydrocarbon emissions using a Flame
Ionization Detector (FID) calibrated with propane.  The FID is assumed to respond
to all hydrocarbons identically as it responds to propane in determining the
concentration of carbon atoms in a gas sample.  Most hydrocarbons respond nearly
identically as propane with notable exceptions being oxygenated hydrocarbons such
as alcohols and aldehydes commonly found in engine exhaust.

Because alcohols and especially aldehydes are chemically reactive and
therefore ozone-forming hydrocarbons, the California Air Resources Board defined
a measurement that adds the THC and the oxygenated components into a new
measurement called total organic gas (TOG). [1]  The oxygenated components are
measured by collecting aldehydes on dinitro- phenylhydrazine impregnated filter
traps and alcohols in chilled water impingers.  The aldehydes and alcohols are
extracted and measured using chromatography to determine emission rates.  Each
mole of aldehydes and alcohols is added by weight as formaldehyde and methanol.

Methane is an organic gas that is orders of magnitude less reactive than other
hydrocarbons, so it is often excluded from emission estimations.  The methane is
measured by chromatographically separating the methane from the THC and



analyzing the concentrations using a FID calibrated specifically for methane.  The
methane emissions are subtracted from the THC and TOG emission estimations to
produce a nonmethane hydrocarbon (NMHC) and a nonmethane organic gas
(NMOG) emission estimate.  Some newer instruments can measure the NMHC
directly however leading to lower uncertainty. 

Some hydrocarbons are less ozone-forming than other hydrocarbons, so EPA
has officially excluded them from the definition of regulated hydrocarbons called
volatile organic compounds (VOC).  This definition excludes methane, ethane, and
compounds not commonly found in large quantities in engine exhaust like
chlorohydrocarbons from consideration as VOC.  For this work the definition of
VOC is the result of subtracting methane and ethane from the TOG emission
estimates.

Conversion Factors

Because all studies to date have measured THC, all other hydrocarbon types
will be given as a proportion of THC.  The proportionalities given in the Table
below were derived from those studies that measured methane, ethane, and
aldehydes.  Alcohols are only found if the fuel contains alcohols, so they would
have been considered if data were available.

The hydrocarbon speciation data from nonroad engines is sparse.  The 2-
stroke engine conversions are derived from the study of only one moped engine
while the 4-stroke engine results are an averaged result of 11 lawnmower engines
studied.  The diesel results are the average of two late 70s and early 80s vintage on-
highway truck engines.  The factors for compressed natural gas (CNG) and liquid
petroleum gas (LPG) engines were estimated from data collected using on-highway
light-duty vehicles equipped with catalysts.  Nonroad equipment does not use this
technology but no emissions data from nonroad CNG and LPG engines was
available.



Table for Conversion Factors for Hydrocarbon Emission Results

Engine Type TOG/THC NMOG/THC NMHC/THC VOC/THC

2-Stroke
Gasoline [2]  1.044 1.035 0.991 1.034

4-Stroke
Gasoline [2, 3] 1.043 0.943 0.900 0.933

Diesel [4] 1.070 1.054 0.984 1.053

LPG [5] 1.099 1.019 0.920 0.995

CNG [5] 1.002 0.049 0.048 0.004
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Plant #: G8633
Plant Name: 
Number of Sources:
 
Cancer Risk 

Pollutant Name  Emissions/lbs per day Cancer Risk (in millions)

ACETALDEHYDE 0.00E+00
ACETAMIDE 0.00E+00
ACRYLAMIDE 0.00E+00
ACRYLONITRILE 0.00E+00
ALLYL CHLORIDE 0.00E+00
2-AMINOANTHRAQUINONE 0.00E+00
ANILINE 0.00E+00
ARSENIC AND COMPOUNDS (INORGANIC)1,2 0.00E+00
ASBESTOS 3 0.00E+00
BENZENE1 2.90E-02 2.80E-06
BENZIDINE (AND ITS SALTS)  values also apply to: 0.00E+00
Benzidine based dyes 0.00E+00
Direct Black 38 0.00E+00
Direct Blue 6 0.00E+00
Direct Brown 95 (technical grade) 0.00E+00
BENZYL CHLORIDE 0.00E+00
BERYLLIUM AND COMPOUNDS2 0.00E+00
BIS(2-CHLOROETHYL)ETHER  (Dichloroethyl ether) 0.00E+00
BIS(CHLOROMETHYL)ETHER 0.00E+00
POTASSIUM BROMATE 0.00E+00
1,3-BUTADIENE 0.00E+00
CADMIUM AND COMPOUNDS2 0.00E+00
CARBON TETRACHLORIDE1  (Tetrachloromethane) 0.00E+00
CHLORINATED PARAFFINS 0.00E+00
4-CHLORO-O-PHENYLENEDIAMINE 0.00E+00
CHLOROFORM1 0.00E+00
PENTACHLOROPHENOL 0.00E+00
2,4,6-TRICHLOROPHENOL 0.00E+00
p-CHLORO-o-TOLUIDINE 0.00E+00
CHROMIUM 6+2 0.00E+00
Barium chromate2 0.00E+00
Calcium chromate2 0.00E+00
Lead chromate2 0.00E+00
Sodium dichromate2 0.00E+00
Strontium chromate2 0.00E+00
CHROMIC TRIOXIDE (as chromic acid mist) 0.00E+00



Plant #:
Plant Name:
Number of Sources:

Pollutant Name  Emissions/lbs per day Cancer Risk (in millions)

p-CRESIDINE 0.00E+00
CUPFERRON 0.00E+00
2,4-DIAMINOANISOLE 0.00E+00
2,4-DIAMINOTOLUENE 0.00E+00
1,2-DIBROMO-3-CHLOROPROPANE (DBCP) 0.00E+00
1,4-DICHLOROBENZENE 0.00E+00
3,3-DICHLOROBENZIDINE 0.00E+00
1,1,-DICHLOROETHANE  (Ethylidene dichloride) 0.00E+00
DI(2-ETHYLHEXYL)PHTHALATE (DEHP) 0.00E+00
p-DIMETHYLAMINOAZOBENZENE 0.00E+00
2,4-DINITROTOLUENE 0.00E+00
1,4-DIOXANE  (1,4-Diethylene dioxide) 0.00E+00
EPICHLOROHYDRIN  (1-Chloro-2,3-epoxypropane) 0.00E+00
ETHYL BENZENE 0.00E+00
ETHYLENE DIBROMIDE  (1,2-Dibromoethane) 0.00E+00
ETHYLENE DICHLORIDE  (1,2-Dichloroethane) 0.00E+00
ETHYLENE OXIDE  (1,2-Epoxyethane) 0.00E+00
ETHYLENE THIOUREA 0.00E+00
FORMALDEHYDE 0.00E+00
HEXACHLOROBENZENE 0.00E+00
HEXACHLOROCYCLOHEXANES  (mixed or technical 
grade) 0.00E+00
alpha-HEXACHLOROCYCLOHEXANE 0.00E+00
beta- HEXACHLOROCYCLOHEXANE 0.00E+00
gamma-HEXACHLOROCYCLOHEXANE (Lindane) 0.00E+00
HYDRAZINE 0.00E+00
LEAD AND COMPOUNDS 2,4  (inorganic)  values also 
apply to: 0.00E+00
Lead acetate2 0.00E+00
Lead phosphate2 0.00E+00
Lead subacetate2 0.00E+00
METHYL tertiary-BUTYL ETHER 0.00E+00
4,4'-METHYLENE BIS (2-CHLOROANILINE) (MOCA) 0.00E+00
METHYLENE CHLORIDE  (Dichloromethane) 0.00E+00
4,4'-METHYLENE DIANILINE (AND ITS DICHLORIDE) 0.00E+00
MICHLER'S KETONE  (4,4’-
Bis(dimethylamino)benzophenone) 0.00E+00



Plant #:
Plant Name:
Number of Sources:

Pollutant Name  Emissions/lbs per day Cancer Risk (in millions)

N-NITROSODI-n-BUTYLAMINE 0.00E+00
N-NITROSODI-n-PROPYLAMINE 0.00E+00
N-NITROSODIETHYLAMINE 0.00E+00
N-NITROSODIMETHYLAMINE 0.00E+00
N-NITROSODIPHENYLAMINE 0.00E+00
N-NITROSO-N-METHYLETHYLAMINE 0.00E+00
N-NITROSOMORPHOLINE 0.00E+00
N-NITROSOPIPERIDINE 0.00E+00
N-NITROSOPYRROLIDINE 0.00E+00
NICKEL AND COMPOUNDS2  (values also apply to:) 0.00E+00
Nickel acetate2 0.00E+00
Nickel carbonate2 0.00E+00
Nickel carbonyl2 0.00E+00
Nickel hydroxide2 0.00E+00
Nickelocene2 0.00E+00
NICKEL OXIDE2 0.00E+00

Nickel refinery dust from the pyrometallurgical process2 0.00E+00
Nickel subsulfide2 0.00E+00
p-NITROSODIPHENYLAMINE 0.00E+00

PARTICULATE EMISSIONS FROM DIESEL-FUELED ENGINES
0.00E+00

PERCHLOROETHYLENE  (Tetrachloroethylene) 0.00E+00

PCB (POLYCHLORINATED BIPHENYLS)  [low risk] 2,6 0.00E+00

PCB (POLYCHLORINATED BIPHENYLS)  [high risk] 2,6 0.00E+00
POLYCHLORINATED DIBENZO-P-DIOXINS (PCDD)(AS 
2,3,7,8-PCDD EQUIV) 2,7 0.00E+00
2,3,7,8-TETRACHLORODIBENZO-P-DIOXIN2,7 0.00E+00
POLYCHLORINATED DIBENZOFURANS (PCDF)(AS 
2,3,7,8-PCDD EQUIV)  2,7 0.00E+00
2,3,7,8-TETRACHLORODIBENZOFURAN2,7 0.00E+00
POLYCYCLIC AROMATIC HYDROCARBON2  (PAH) (AS 
B(a)P-EQUIV)5 0.00E+00
BENZO(A)PYRENE2,5 0.00E+00
NAPHTHALENE 0.00E+00
1,3-PROPANE SULTONE 0.00E+00



Plant #:
Plant Name:
Number of Sources:

Pollutant Name  Emissions/lbs per day Cancer Risk (in millions)

PROPYLENE OXIDE 0.00E+00
1,1,2,2-TETRACHLOROETHANE 0.00E+00
THIOACETAMIDE 0.00E+00
Toluene diisocyantates 0.00E+00
TOLUENE-2,4-DIISOCYANATE 0.00E+00
TOLUENE-2,6-DIISOCYANATE 0.00E+00
1,1,2-TRICHLOROETHANE (Vinyl trichloride) 0.00E+00
TRICHLOROETHYLENE 0.00E+00
URETHANE  (Ethyl carbamate) 0.00E+00
VINYL CHLORIDE  (Chloroethylene) 0.00E+00

TOTAL: 2.80E-06



Plant #: G8633
Plant Name:
Number of Sources:
 
Chronic HI 

Pollutant Name Emission/lbs per day Chronic Hazard

ACETALDEHYDE 0 0
ACROLEIN 0
ACRYLONITRILE 0
AMMONIA 0
ARSENIC AND COMPOUNDS (INORGANIC)1,2 0
ARSINE 0
BENZENE1 0.029 0.000912426
BERYLLIUM AND COMPOUNDS2 0
1,3-BUTADIENE 0
CADMIUM AND COMPOUNDS2 0
CARBON DISULFIDE1 0
CARBON TETRACHLORIDE1  (Tetrachloromethane) 0
CHLORINE 0
CHLORINE DIOXIDE 0
CHLOROBENZENE 0
CHLOROFORM1 0
2,3,4,6-Tetrachlorophenol 0
CHLOROPICRIN 0
CHROMIUM 6+2 0
Barium chromate2 0
Calcium chromate2 0
Lead chromate2 0
Sodium dichromate2 0
Strontium chromate2 0
CHROMIC TRIOXIDE (as chromic acid mist) 0
CRESOLS 0
M-CRESOL 0
O-CRESOL  0
P-CRESOL  0
Cyanide And Compounds (inorganic) 0
HYDROGEN CYANIDE (Hydrocyanic acid) 0
1,4-DICHLOROBENZENE 0
DIETHANOLAMINE 0
DIMETHYLAMINE 0
N,N-DIMETHYL FORMAMIDE 0
1,4-DIOXANE  (1,4-Diethylene dioxide) 0



Plant #:
Plant Name:
Number of Sources:

Pollutant Name Emission/lbs per day Chronic Hazard

EPICHLOROHYDRIN  (1-Chloro-2,3-epoxypropane) 0
1,2-EPOXYBUTANE 0
ETHYL BENZENE 0
ETHYL CHLORIDE  (Chloroethane) 0
ETHYLENE DIBROMIDE  (1,2-Dibromoethane) 0
ETHYLENE DICHLORIDE  (1,2-Dichloroethane) 0
ETHYLENE GLYCOL 0
ETHYLENE OXIDE  (1,2-Epoxyethane) 0
Fluorides 0
HYDROGEN FLUORIDE  (Hydrofluoric acid) 0
FORMALDEHYDE 0
GASOLINE VAPORS 0
GLUTARALDEHYDE 0
ETHYLENE GLYCOL ETHYL ETHER – EGEE1 0
ETHYLENE GLYCOL ETHYL ETHER ACETATE – EGEEA1 0
ETHYLENE GLYCOL METHYL ETHER – EGME1 0
ETHYLENE GLYCOL METHYL ETHER ACETATE – EGMEA 0
n-HEXANE 0
HYDRAZINE 0
HYDROCHLORIC ACID  (Hydrogen chloride) 0
HYDROGEN SULFIDE 0
ISOPHORONE 0
ISOPROPYL ALCOHOL  (Isopropanol) 0
MALEIC ANHYDRIDE 0
MANGANESE AND COMPOUNDS 0
MERCURY AND COMPOUNDS (INORGANIC) values also 
apply to: 0
Mercuric chloride 0
METHANOL 0
METHYL BROMIDE  (Bromomethane) 0
METHYL tertiary-BUTYL ETHER 0
METHYL CHLOROFORM  (1,1,1-Trichloroethane) 0
METHYL ISOCYANATE 0
METHYLENE CHLORIDE  (Dichloromethane) 0
4,4'-METHYLENE DIANILINE (AND ITS DICHLORIDE) 0
METHYLENE DIPHENYL ISOCYANATE 0
NICKEL AND COMPOUNDS2  (values also apply to:) 0



Plant #:
Plant Name:
Number of Sources:

Pollutant Name Emission/lbs per day Chronic Hazard

Nickel acetate2 0
Nickel carbonate2 0
Nickel carbonyl2 0
Nickel hydroxide2 0
Nickelocene2 0
NICKEL OXIDE2 0

Nickel refinery dust from the pyrometallurgical process2 0
Nickel subsulfide2 0
NITROGEN DIOXIDE 0

PARTICULATE EMISSIONS FROM DIESEL-FUELED ENGINES
0

PERCHLOROETHYLENE  (Tetrachloroethylene) 0
PHENOL 0
PHOSPHINE 0
PHOSPHORIC ACID 0
PHOSPHORUS (WHITE) 0
PHTHALIC ANHYDRIDE 0
POLYCHLORINATED DIBENZO-P-DIOXINS (PCDD)(AS 
2,3,7,8-PCDD EQUIV) 2,7 0
2,3,7,8-TETRACHLORODIBENZO-P-DIOXIN2,7 0
1,2,3,7,8-PENTACHLORODIBENZO-P-DIOXIN2,7 0
1,2,3,4,7,8-HEXACHLORODIBENZO-P-DIOXIN2,7 0
1,2,3,6,7,8-HEXACHLORODIBENZO-P-DIOXIN2,7 0
1,2,3,7,8,9-HEXACHLORODIBENZO-P-DIOXIN2,7 0
1,2,3,4,6,7,8-HEPTACHLORODIBENZO-P-DIOXIN2,7 0
1,2,3,4,6,7,8,9-OCTACHLORODIBENZO-P-DIOXIN2,7 0
POLYCHLORINATED DIBENZOFURANS (PCDF)(AS 
2,3,7,8-PCDD EQUIV)  2,7 0
2,3,7,8-TETRACHLORODIBENZOFURAN2,7 0
1,2,3,7,8-PENTACHLORODIBENZOFURAN2,7 0
2,3,4,7,8-PENTACHLORODIBENZOFURAN2,7 0
1,2,3,4,7,8-HEXACHLORODIBENZOFURAN2,7 0
1,2,3,6,7,8-HEXACHLORODIBENZOFURAN2,7 0
1,2,3,7,8,9-HEXACHLORODIBENZOFURAN2,7 0
2,3,4,6,7,8-HEXACHLORODIBENZOFURAN2,7 0
1,2,3,4,6,7,8-HEPTACHLORODIBENZOFURAN2,7 0



Plant #:
Plant Name:
Number of Sources:

Pollutant Name Emission/lbs per day Chronic Hazard

1,2,3,4,7,8,9-HEPTACHLORODIBENZOFURAN2,7 0
1,2,3,4,6,7,8,9-OCTACHLORODIBENZOFURAN2,7 0
NAPHTHALENE 0
PROPYLENE  (PROPENE) 0
PROPYLENE GLYCOL MONOMETHYL ETHER 0
PROPYLENE OXIDE 0
SELENIUM AND COMPOUNDS 0
Selenium sulfide 0
SILICA (Crystalline, Respirable) 0
STYRENE 0
SULFUR DIOXIDE 0
SULFURIC ACID AND OLEUM 0
SULFURIC ACID 0
SULFUR TRIOXIDE 0
OLEUM 0
TOLUENE 0
Toluene diisocyantates 0
TOLUENE-2,4-DIISOCYANATE 0
TOLUENE-2,6-DIISOCYANATE 0
TRICHLOROETHYLENE 0
TRIETHYLAMINE 0
VINYL ACETATE 0
VINYLIDENE CHLORIDE  (1,1-Dichloroethylene) 0
XYLENES (mixed isomers) 0
m-XYLENE 0
o-XYLENE 0
p-XYLENE 0

TOTAL: 9.12E-04



Plant #: G8633
Plant Name:
Number of Sources:
 
 Acute HI

Pollutant Name Emission/lbs per day Acute Hazard

ACETALDEHYDE 0 0
ACROLEIN 0
ACRYLIC ACID 0
AMMONIA 0
ARSENIC AND COMPOUNDS (INORGANIC)1,2 0
ARSINE 0
BENZENE1 0
BENZYL CHLORIDE 0
CARBON DISULFIDE1 0
CARBON MONOXIDE 0
CARBON TETRACHLORIDE1  (Tetrachloromethane) 0
CHLORINE 0
CHLOROFORM1 0
CHLOROPICRIN 0
COPPER AND COMPOUNDS 0
Cyanide And Compounds (inorganic) 0
HYDROGEN CYANIDE (Hydrocyanic acid) 0
1,4-DIOXANE  (1,4-Diethylene dioxide) 0
EPICHLOROHYDRIN  (1-Chloro-2,3-epoxypropane) 0
Fluorides 0
HYDROGEN FLUORIDE  (Hydrofluoric acid) 0
FORMALDEHYDE 0
ETHYLENE GLYCOL BUTYL ETHER – EGBE 0
ETHYLENE GLYCOL ETHYL ETHER – EGEE1 0
ETHYLENE GLYCOL ETHYL ETHER ACETATE – EGEEA1 0
ETHYLENE GLYCOL METHYL ETHER – EGME1 0
HYDROCHLORIC ACID  (Hydrogen chloride) 0
HYDROGEN SULFIDE 0
ISOPROPYL ALCOHOL  (Isopropanol) 0
MERCURY AND COMPOUNDS (INORGANIC) values 
also apply to: 0
Mercuric chloride 0
METHANOL 0
METHYL BROMIDE  (Bromomethane) 0
METHYL CHLOROFORM  (1,1,1-Trichloroethane) 0
METHYL ETHYL KETONE  (2-Butanone) 0
METHYLENE CHLORIDE  (Dichloromethane) 0
NICKEL AND COMPOUNDS2  (values also apply to:) 0



Plant #:
Plant Name:
Number of Sources:

Pollutant Name Emission/lbs per day Acute Hazard

Nickel acetate2 0
Nickel carbonate2 0
Nickel carbonyl2 0
Nickel hydroxide2 0
Nickelocene2 0
NICKEL OXIDE2 0

Nickel refinery dust from the pyrometallurgical process2 0
Nickel subsulfide2 0
NITRIC ACID 0
OZONE 0
PROPYLENE OXIDE 0
HYDROGEN SELENIDE 0
SODIUM HYDROXIDE 0
STYRENE 0
SULFATES 0
SULFUR DIOXIDE 0
SULFURIC ACID AND OLEUM 0
SULFURIC ACID 0
SULFUR TRIOXIDE 0
OLEUM 0
TOLUENE 0
TRIETHYLAMINE 0
Vanadium (fume or dust) 0
VANADIUM PENTOXIDE 0
VINYL CHLORIDE  (Chloroethylene) 0
XYLENES (mixed isomers) 0
m-XYLENE 0
o-XYLENE 0
p-XYLENE 0

TOTAL: 0.00E+00



Plant #: G8633
Plant Name:
Number of Sources:
 
PM2.5 Concentration 
Diesel PM Concentrations Emissions (lbs/day)M2.5 Concentration (ug/m3)

0
0
0
0
0
0
0
0
0
0
0
0
0

TOTAL: 0



Plant #: 20198
Plant Name:
Number of Sources: Source 1
 
Cancer Risk 

Pollutant Name  Emissions/lbs per day Cancer Risk (in millions)

ACETALDEHYDE 0.00E+00
ACETAMIDE 0.00E+00
ACRYLAMIDE 0.00E+00
ACRYLONITRILE 0.00E+00
ALLYL CHLORIDE 0.00E+00
2-AMINOANTHRAQUINONE 0.00E+00
ANILINE 0.00E+00
ARSENIC AND COMPOUNDS (INORGANIC)1,2 0.00E+00
ASBESTOS 3 0.00E+00
BENZENE1 2.24E-03 2.16E-07
BENZIDINE (AND ITS SALTS)  values also apply to: 0.00E+00
Benzidine based dyes 0.00E+00
Direct Black 38 0.00E+00
Direct Blue 6 0.00E+00
Direct Brown 95 (technical grade) 0.00E+00
BENZYL CHLORIDE 0.00E+00
BERYLLIUM AND COMPOUNDS2 0.00E+00
BIS(2-CHLOROETHYL)ETHER  (Dichloroethyl ether) 0.00E+00
BIS(CHLOROMETHYL)ETHER 0.00E+00
POTASSIUM BROMATE 0.00E+00
1,3-BUTADIENE 0.00E+00
CADMIUM AND COMPOUNDS2 0.00E+00
CARBON TETRACHLORIDE1  (Tetrachloromethane) 0.00E+00
CHLORINATED PARAFFINS 0.00E+00
4-CHLORO-O-PHENYLENEDIAMINE 0.00E+00
CHLOROFORM1 0.00E+00
PENTACHLOROPHENOL 0.00E+00
2,4,6-TRICHLOROPHENOL 0.00E+00
p-CHLORO-o-TOLUIDINE 0.00E+00
CHROMIUM 6+2 0.00E+00
Barium chromate2 0.00E+00
Calcium chromate2 0.00E+00
Lead chromate2 0.00E+00
Sodium dichromate2 0.00E+00
Strontium chromate2 0.00E+00
CHROMIC TRIOXIDE (as chromic acid mist) 0.00E+00



Plant #: 20198
Plant Name:
Number of Sources: Source 1

Pollutant Name  Emissions/lbs per day Cancer Risk (in millions)

p-CRESIDINE 0.00E+00
CUPFERRON 0.00E+00
2,4-DIAMINOANISOLE 0.00E+00
2,4-DIAMINOTOLUENE 0.00E+00
1,2-DIBROMO-3-CHLOROPROPANE (DBCP) 0.00E+00
1,4-DICHLOROBENZENE 0.00E+00
3,3-DICHLOROBENZIDINE 0.00E+00
1,1,-DICHLOROETHANE  (Ethylidene dichloride) 0.00E+00
DI(2-ETHYLHEXYL)PHTHALATE (DEHP) 0.00E+00
p-DIMETHYLAMINOAZOBENZENE 0.00E+00
2,4-DINITROTOLUENE 0.00E+00
1,4-DIOXANE  (1,4-Diethylene dioxide) 0.00E+00
EPICHLOROHYDRIN  (1-Chloro-2,3-epoxypropane) 0.00E+00
ETHYL BENZENE 0.00E+00
ETHYLENE DIBROMIDE  (1,2-Dibromoethane) 0.00E+00
ETHYLENE DICHLORIDE  (1,2-Dichloroethane) 0.00E+00
ETHYLENE OXIDE  (1,2-Epoxyethane) 0.00E+00
ETHYLENE THIOUREA 0.00E+00
FORMALDEHYDE 2.02E-02 4.09E-07
HEXACHLOROBENZENE 0.00E+00
HEXACHLOROCYCLOHEXANES  (mixed or technical 
grade) 0.00E+00
alpha-HEXACHLOROCYCLOHEXANE 0.00E+00
beta- HEXACHLOROCYCLOHEXANE 0.00E+00
gamma-HEXACHLOROCYCLOHEXANE (Lindane) 0.00E+00
HYDRAZINE 0.00E+00
LEAD AND COMPOUNDS 2,4  (inorganic)  values also 
apply to: 0.00E+00
Lead acetate2 0.00E+00
Lead phosphate2 0.00E+00
Lead subacetate2 0.00E+00
METHYL tertiary-BUTYL ETHER 0.00E+00
4,4'-METHYLENE BIS (2-CHLOROANILINE) (MOCA) 0.00E+00
METHYLENE CHLORIDE  (Dichloromethane) 0.00E+00
4,4'-METHYLENE DIANILINE (AND ITS DICHLORIDE) 0.00E+00
MICHLER'S KETONE  (4,4’-
Bis(dimethylamino)benzophenone) 0.00E+00



Plant #: 20198
Plant Name:
Number of Sources: Source 1

Pollutant Name  Emissions/lbs per day Cancer Risk (in millions)

N-NITROSODI-n-BUTYLAMINE 0.00E+00
N-NITROSODI-n-PROPYLAMINE 0.00E+00
N-NITROSODIETHYLAMINE 0.00E+00
N-NITROSODIMETHYLAMINE 0.00E+00
N-NITROSODIPHENYLAMINE 0.00E+00
N-NITROSO-N-METHYLETHYLAMINE 0.00E+00
N-NITROSOMORPHOLINE 0.00E+00
N-NITROSOPIPERIDINE 0.00E+00
N-NITROSOPYRROLIDINE 0.00E+00
NICKEL AND COMPOUNDS2  (values also apply to:) 0.00E+00
Nickel acetate2 0.00E+00
Nickel carbonate2 0.00E+00
Nickel carbonyl2 0.00E+00
Nickel hydroxide2 0.00E+00
Nickelocene2 0.00E+00
NICKEL OXIDE2 0.00E+00

Nickel refinery dust from the pyrometallurgical process2 0.00E+00
Nickel subsulfide2 0.00E+00
p-NITROSODIPHENYLAMINE 0.00E+00

PARTICULATE EMISSIONS FROM DIESEL-FUELED ENGINES
0.00E+00

PERCHLOROETHYLENE  (Tetrachloroethylene) 0.00E+00

PCB (POLYCHLORINATED BIPHENYLS)  [low risk] 2,6 0.00E+00

PCB (POLYCHLORINATED BIPHENYLS)  [high risk] 2,6 0.00E+00
POLYCHLORINATED DIBENZO-P-DIOXINS (PCDD)(AS 
2,3,7,8-PCDD EQUIV) 2,7 0.00E+00
2,3,7,8-TETRACHLORODIBENZO-P-DIOXIN2,7 0.00E+00
POLYCHLORINATED DIBENZOFURANS (PCDF)(AS 
2,3,7,8-PCDD EQUIV)  2,7 0.00E+00
2,3,7,8-TETRACHLORODIBENZOFURAN2,7 0.00E+00
POLYCYCLIC AROMATIC HYDROCARBON2  (PAH) (AS 
B(a)P-EQUIV)5 0.00E+00
BENZO(A)PYRENE2,5 0.00E+00
NAPHTHALENE 0.00E+00
1,3-PROPANE SULTONE 0.00E+00



Plant #: 20198
Plant Name:
Number of Sources: Source 1

Pollutant Name  Emissions/lbs per day Cancer Risk (in millions)

PROPYLENE OXIDE 0.00E+00
1,1,2,2-TETRACHLOROETHANE 0.00E+00
THIOACETAMIDE 0.00E+00
Toluene diisocyantates 0.00E+00
TOLUENE-2,4-DIISOCYANATE 0.00E+00
TOLUENE-2,6-DIISOCYANATE 0.00E+00
1,1,2-TRICHLOROETHANE (Vinyl trichloride) 0.00E+00
TRICHLOROETHYLENE 0.00E+00
URETHANE  (Ethyl carbamate) 0.00E+00
VINYL CHLORIDE  (Chloroethylene) 0.00E+00

TOTAL: 6.26E-07



Plant #: 20198
Plant Name:
Number of Sources: Source 1
 
Chronic HI 

Pollutant Name Emission/lbs per day Chronic Hazard

ACETALDEHYDE 0 0
ACROLEIN 0
ACRYLONITRILE 0
AMMONIA 0
ARSENIC AND COMPOUNDS (INORGANIC)1,2 0
ARSINE 0
BENZENE1 2.24E-03 7.04771E-05
BERYLLIUM AND COMPOUNDS2 0
1,3-BUTADIENE 0
CADMIUM AND COMPOUNDS2 0
CARBON DISULFIDE1 0
CARBON TETRACHLORIDE1  (Tetrachloromethane) 0
CHLORINE 0
CHLORINE DIOXIDE 0
CHLOROBENZENE 0
CHLOROFORM1 0
2,3,4,6-Tetrachlorophenol 0
CHLOROPICRIN 0
CHROMIUM 6+2 0
Barium chromate2 0
Calcium chromate2 0
Lead chromate2 0
Sodium dichromate2 0
Strontium chromate2 0
CHROMIC TRIOXIDE (as chromic acid mist) 0
CRESOLS 0
M-CRESOL 0
O-CRESOL  0
P-CRESOL  0
Cyanide And Compounds (inorganic) 0
HYDROGEN CYANIDE (Hydrocyanic acid) 0
1,4-DICHLOROBENZENE 0
DIETHANOLAMINE 0
DIMETHYLAMINE 0
N,N-DIMETHYL FORMAMIDE 0
1,4-DIOXANE  (1,4-Diethylene dioxide) 0



Plant #:
Plant Name:
Number of Sources:

Pollutant Name Emission/lbs per day Chronic Hazard

EPICHLOROHYDRIN  (1-Chloro-2,3-epoxypropane) 0
1,2-EPOXYBUTANE 0
ETHYL BENZENE 0
ETHYL CHLORIDE  (Chloroethane) 0
ETHYLENE DIBROMIDE  (1,2-Dibromoethane) 0
ETHYLENE DICHLORIDE  (1,2-Dichloroethane) 0
ETHYLENE GLYCOL 0
ETHYLENE OXIDE  (1,2-Epoxyethane) 0
Fluorides 0
HYDROGEN FLUORIDE  (Hydrofluoric acid) 0
FORMALDEHYDE 2.02E-02 0.004237014
GASOLINE VAPORS 0
GLUTARALDEHYDE 0
ETHYLENE GLYCOL ETHYL ETHER – EGEE1 0
ETHYLENE GLYCOL ETHYL ETHER ACETATE – EGEEA1 0
ETHYLENE GLYCOL METHYL ETHER – EGME1 0
ETHYLENE GLYCOL METHYL ETHER ACETATE – EGMEA 0
n-HEXANE 0
HYDRAZINE 0
HYDROCHLORIC ACID  (Hydrogen chloride) 0
HYDROGEN SULFIDE 0
ISOPHORONE 0
ISOPROPYL ALCOHOL  (Isopropanol) 0
MALEIC ANHYDRIDE 0
MANGANESE AND COMPOUNDS 0
MERCURY AND COMPOUNDS (INORGANIC) values also 
apply to: 0
Mercuric chloride 0
METHANOL 0
METHYL BROMIDE  (Bromomethane) 0
METHYL tertiary-BUTYL ETHER 0
METHYL CHLOROFORM  (1,1,1-Trichloroethane) 0
METHYL ISOCYANATE 0
METHYLENE CHLORIDE  (Dichloromethane) 0
4,4'-METHYLENE DIANILINE (AND ITS DICHLORIDE) 0
METHYLENE DIPHENYL ISOCYANATE 0
NICKEL AND COMPOUNDS2  (values also apply to:) 0



Plant #:
Plant Name:
Number of Sources:

Pollutant Name Emission/lbs per day Chronic Hazard

Nickel acetate2 0
Nickel carbonate2 0
Nickel carbonyl2 0
Nickel hydroxide2 0
Nickelocene2 0
NICKEL OXIDE2 0

Nickel refinery dust from the pyrometallurgical process2 0
Nickel subsulfide2 0
NITROGEN DIOXIDE 1.09E-01 0.000437804

PARTICULATE EMISSIONS FROM DIESEL-FUELED ENGINES
0

PERCHLOROETHYLENE  (Tetrachloroethylene) 0
PHENOL 0
PHOSPHINE 0
PHOSPHORIC ACID 0
PHOSPHORUS (WHITE) 0
PHTHALIC ANHYDRIDE 0
POLYCHLORINATED DIBENZO-P-DIOXINS (PCDD)(AS 
2,3,7,8-PCDD EQUIV) 2,7 0
2,3,7,8-TETRACHLORODIBENZO-P-DIOXIN2,7 0
1,2,3,7,8-PENTACHLORODIBENZO-P-DIOXIN2,7 0
1,2,3,4,7,8-HEXACHLORODIBENZO-P-DIOXIN2,7 0
1,2,3,6,7,8-HEXACHLORODIBENZO-P-DIOXIN2,7 0
1,2,3,7,8,9-HEXACHLORODIBENZO-P-DIOXIN2,7 0
1,2,3,4,6,7,8-HEPTACHLORODIBENZO-P-DIOXIN2,7 0
1,2,3,4,6,7,8,9-OCTACHLORODIBENZO-P-DIOXIN2,7 0
POLYCHLORINATED DIBENZOFURANS (PCDF)(AS 
2,3,7,8-PCDD EQUIV)  2,7 0
2,3,7,8-TETRACHLORODIBENZOFURAN2,7 0
1,2,3,7,8-PENTACHLORODIBENZOFURAN2,7 0
2,3,4,7,8-PENTACHLORODIBENZOFURAN2,7 0
1,2,3,4,7,8-HEXACHLORODIBENZOFURAN2,7 0
1,2,3,6,7,8-HEXACHLORODIBENZOFURAN2,7 0
1,2,3,7,8,9-HEXACHLORODIBENZOFURAN2,7 0
2,3,4,6,7,8-HEXACHLORODIBENZOFURAN2,7 0
1,2,3,4,6,7,8-HEPTACHLORODIBENZOFURAN2,7 0



Plant #: 20198
Plant Name:
Number of Sources: Source 1
 
 

Pollutant Name Emission/lbs per day Chronic Hazard

1,2,3,4,7,8,9-HEPTACHLORODIBENZOFURAN2,7 0
1,2,3,4,6,7,8,9-OCTACHLORODIBENZOFURAN2,7 0
NAPHTHALENE 0
PROPYLENE  (PROPENE) 0
PROPYLENE GLYCOL MONOMETHYL ETHER 0
PROPYLENE OXIDE 0
SELENIUM AND COMPOUNDS 0
Selenium sulfide 0
SILICA (Crystalline, Respirable) 0
STYRENE 0
SULFUR DIOXIDE 1.65E-03 4.71945E-06
SULFURIC ACID AND OLEUM 0
SULFURIC ACID 0
SULFUR TRIOXIDE 0
OLEUM 0
TOLUENE 0
Toluene diisocyantates 0
TOLUENE-2,4-DIISOCYANATE 0
TOLUENE-2,6-DIISOCYANATE 0
TRICHLOROETHYLENE 0
TRIETHYLAMINE 0
VINYL ACETATE 0
VINYLIDENE CHLORIDE  (1,1-Dichloroethylene) 0
XYLENES (mixed isomers) 0
m-XYLENE 0
o-XYLENE 0
p-XYLENE 0

TOTAL: 4.75E-03



Plant #: 20198
Plant Name:
Number of Sources: Source 1
 
Acute HI 

Pollutant Name Emission/lbs per day Acute Hazard

ACETALDEHYDE 0 0
ACROLEIN 0
ACRYLIC ACID 0
AMMONIA 0
ARSENIC AND COMPOUNDS (INORGANIC)1,2 0
ARSINE 0
BENZENE1 0
BENZYL CHLORIDE 0
CARBON DISULFIDE1 0
CARBON MONOXIDE 0
CARBON TETRACHLORIDE1  (Tetrachloromethane) 0
CHLORINE 0
CHLOROFORM1 0
CHLOROPICRIN 0
COPPER AND COMPOUNDS 0
Cyanide And Compounds (inorganic) 0
HYDROGEN CYANIDE (Hydrocyanic acid) 0
1,4-DIOXANE  (1,4-Diethylene dioxide) 0
EPICHLOROHYDRIN  (1-Chloro-2,3-epoxypropane) 0
Fluorides 0
HYDROGEN FLUORIDE  (Hydrofluoric acid) 0
FORMALDEHYDE 0
ETHYLENE GLYCOL BUTYL ETHER – EGBE 0
ETHYLENE GLYCOL ETHYL ETHER – EGEE1 0
ETHYLENE GLYCOL ETHYL ETHER ACETATE – EGEEA1 0
ETHYLENE GLYCOL METHYL ETHER – EGME1 0
HYDROCHLORIC ACID  (Hydrogen chloride) 0
HYDROGEN SULFIDE 0
ISOPROPYL ALCOHOL  (Isopropanol) 0
MERCURY AND COMPOUNDS (INORGANIC) values 
also apply to: 0
Mercuric chloride 0
METHANOL 0
METHYL BROMIDE  (Bromomethane) 0
METHYL CHLOROFORM  (1,1,1-Trichloroethane) 0
METHYL ETHYL KETONE  (2-Butanone) 0
METHYLENE CHLORIDE  (Dichloromethane) 0
NICKEL AND COMPOUNDS2  (values also apply to:) 0



Plant #:
Plant Name:
Number of Sources:

Pollutant Name Emission/lbs per day Acute Hazard

Nickel acetate2 0
Nickel carbonate2 0
Nickel carbonyl2 0
Nickel hydroxide2 0
Nickelocene2 0
NICKEL OXIDE2 0

Nickel refinery dust from the pyrometallurgical process2 0
Nickel subsulfide2 0
NITRIC ACID 0
OZONE 0
PROPYLENE OXIDE 0
HYDROGEN SELENIDE 0
SODIUM HYDROXIDE 0
STYRENE 0
SULFATES 0
SULFUR DIOXIDE 0
SULFURIC ACID AND OLEUM 0
SULFURIC ACID 0
SULFUR TRIOXIDE 0
OLEUM 0
TOLUENE 0
TRIETHYLAMINE 0
Vanadium (fume or dust) 0
VANADIUM PENTOXIDE 0
VINYL CHLORIDE  (Chloroethylene) 0
XYLENES (mixed isomers) 0
m-XYLENE 0
o-XYLENE 0
p-XYLENE 0

TOTAL: 0.00E+00



Plant #: 20198
Plant Name:
Number of Sources: Source 1
 
PM2.5 Conc 
Diesel PM Concentrations Emissions (lbs/day)M2.5 Concentration (ug/m3)

0
0
0
0
0
0
0
0
0
0
0
0
0

TOTAL: 0



Plant #: 20198
Plant Name:
Number of Sources: Source 2
 
Cancer Risk 

Pollutant Name  Emissions/lbs per day Cancer Risk (in millions)

ACETALDEHYDE 0.00E+00
ACETAMIDE 0.00E+00
ACRYLAMIDE 0.00E+00
ACRYLONITRILE 0.00E+00
ALLYL CHLORIDE 0.00E+00
2-AMINOANTHRAQUINONE 0.00E+00
ANILINE 0.00E+00
ARSENIC AND COMPOUNDS (INORGANIC)1,2 0.00E+00
ASBESTOS 3 0.00E+00
BENZENE1 0.00E+00
BENZIDINE (AND ITS SALTS)  values also apply to: 0.00E+00
Benzidine based dyes 0.00E+00
Direct Black 38 0.00E+00
Direct Blue 6 0.00E+00
Direct Brown 95 (technical grade) 0.00E+00
BENZYL CHLORIDE 0.00E+00
BERYLLIUM AND COMPOUNDS2 0.00E+00
BIS(2-CHLOROETHYL)ETHER  (Dichloroethyl ether) 0.00E+00
BIS(CHLOROMETHYL)ETHER 0.00E+00
POTASSIUM BROMATE 0.00E+00
1,3-BUTADIENE 0.00E+00
CADMIUM AND COMPOUNDS2 0.00E+00
CARBON TETRACHLORIDE1  (Tetrachloromethane) 0.00E+00
CHLORINATED PARAFFINS 0.00E+00
4-CHLORO-O-PHENYLENEDIAMINE 0.00E+00
CHLOROFORM1 0.00E+00
PENTACHLOROPHENOL 0.00E+00
2,4,6-TRICHLOROPHENOL 0.00E+00
p-CHLORO-o-TOLUIDINE 0.00E+00
CHROMIUM 6+2 0.00E+00
Barium chromate2 0.00E+00
Calcium chromate2 0.00E+00
Lead chromate2 0.00E+00
Sodium dichromate2 0.00E+00
Strontium chromate2 0.00E+00
CHROMIC TRIOXIDE (as chromic acid mist) 0.00E+00



Plant #: 20198
Plant Name:
Number of Sources: Source 2

Pollutant Name  Emissions/lbs per day Cancer Risk (in millions)

p-CRESIDINE 0.00E+00
CUPFERRON 0.00E+00
2,4-DIAMINOANISOLE 0.00E+00
2,4-DIAMINOTOLUENE 0.00E+00
1,2-DIBROMO-3-CHLOROPROPANE (DBCP) 0.00E+00
1,4-DICHLOROBENZENE 0.00E+00
3,3-DICHLOROBENZIDINE 0.00E+00
1,1,-DICHLOROETHANE  (Ethylidene dichloride) 0.00E+00
DI(2-ETHYLHEXYL)PHTHALATE (DEHP) 0.00E+00
p-DIMETHYLAMINOAZOBENZENE 0.00E+00
2,4-DINITROTOLUENE 0.00E+00
1,4-DIOXANE  (1,4-Diethylene dioxide) 0.00E+00
EPICHLOROHYDRIN  (1-Chloro-2,3-epoxypropane) 0.00E+00
ETHYL BENZENE 0.00E+00
ETHYLENE DIBROMIDE  (1,2-Dibromoethane) 0.00E+00
ETHYLENE DICHLORIDE  (1,2-Dichloroethane) 0.00E+00
ETHYLENE OXIDE  (1,2-Epoxyethane) 0.00E+00
ETHYLENE THIOUREA 0.00E+00
FORMALDEHYDE 0.00E+00
HEXACHLOROBENZENE 0.00E+00
HEXACHLOROCYCLOHEXANES  (mixed or technical 
grade) 0.00E+00
alpha-HEXACHLOROCYCLOHEXANE 0.00E+00
beta- HEXACHLOROCYCLOHEXANE 0.00E+00
gamma-HEXACHLOROCYCLOHEXANE (Lindane) 0.00E+00
HYDRAZINE 0.00E+00
LEAD AND COMPOUNDS 2,4  (inorganic)  values also 
apply to: 0.00E+00
Lead acetate2 0.00E+00
Lead phosphate2 0.00E+00
Lead subacetate2 0.00E+00
METHYL tertiary-BUTYL ETHER 0.00E+00
4,4'-METHYLENE BIS (2-CHLOROANILINE) (MOCA) 0.00E+00
METHYLENE CHLORIDE  (Dichloromethane) 0.00E+00
4,4'-METHYLENE DIANILINE (AND ITS DICHLORIDE) 0.00E+00
MICHLER'S KETONE  (4,4’-
Bis(dimethylamino)benzophenone) 0.00E+00



Plant #: 20198
Plant Name:
Number of Sources: Source 2

Pollutant Name  Emissions/lbs per day Cancer Risk (in millions)

N-NITROSODI-n-BUTYLAMINE 0.00E+00
N-NITROSODI-n-PROPYLAMINE 0.00E+00
N-NITROSODIETHYLAMINE 0.00E+00
N-NITROSODIMETHYLAMINE 0.00E+00
N-NITROSODIPHENYLAMINE 0.00E+00
N-NITROSO-N-METHYLETHYLAMINE 0.00E+00
N-NITROSOMORPHOLINE 0.00E+00
N-NITROSOPIPERIDINE 0.00E+00
N-NITROSOPYRROLIDINE 0.00E+00
NICKEL AND COMPOUNDS2  (values also apply to:) 0.00E+00
Nickel acetate2 0.00E+00
Nickel carbonate2 0.00E+00
Nickel carbonyl2 0.00E+00
Nickel hydroxide2 0.00E+00
Nickelocene2 0.00E+00
NICKEL OXIDE2 0.00E+00

Nickel refinery dust from the pyrometallurgical process2 0.00E+00
Nickel subsulfide2 0.00E+00
p-NITROSODIPHENYLAMINE 0.00E+00

PARTICULATE EMISSIONS FROM DIESEL-FUELED ENGINES
4.07E-03 4.32E-06

PERCHLOROETHYLENE  (Tetrachloroethylene) 0.00E+00

PCB (POLYCHLORINATED BIPHENYLS)  [low risk] 2,6 0.00E+00

PCB (POLYCHLORINATED BIPHENYLS)  [high risk] 2,6 0.00E+00
POLYCHLORINATED DIBENZO-P-DIOXINS (PCDD)(AS 
2,3,7,8-PCDD EQUIV) 2,7 0.00E+00
2,3,7,8-TETRACHLORODIBENZO-P-DIOXIN2,7 0.00E+00
POLYCHLORINATED DIBENZOFURANS (PCDF)(AS 
2,3,7,8-PCDD EQUIV)  2,7 0.00E+00
2,3,7,8-TETRACHLORODIBENZOFURAN2,7 0.00E+00
POLYCYCLIC AROMATIC HYDROCARBON2  (PAH) (AS 
B(a)P-EQUIV)5 0.00E+00
BENZO(A)PYRENE2,5 0.00E+00
NAPHTHALENE 0.00E+00
1,3-PROPANE SULTONE 0.00E+00



Plant #: 20198
Plant Name:
Number of Sources: Source 2

Pollutant Name  Emissions/lbs per day Cancer Risk (in millions)

PROPYLENE OXIDE 0.00E+00
1,1,2,2-TETRACHLOROETHANE 0.00E+00
THIOACETAMIDE 0.00E+00
Toluene diisocyantates 0.00E+00
TOLUENE-2,4-DIISOCYANATE 0.00E+00
TOLUENE-2,6-DIISOCYANATE 0.00E+00
1,1,2-TRICHLOROETHANE (Vinyl trichloride) 0.00E+00
TRICHLOROETHYLENE 0.00E+00
URETHANE  (Ethyl carbamate) 0.00E+00
VINYL CHLORIDE  (Chloroethylene) 0.00E+00

TOTAL: 4.32E-06



Plant #: 20198
Plant Name:
Number of Sources: Source 2
 
Chronic HI 

Pollutant Name Emission/lbs per day Chronic Hazard

ACETALDEHYDE 0 0
ACROLEIN 0
ACRYLONITRILE 0
AMMONIA 0
ARSENIC AND COMPOUNDS (INORGANIC)1,2 0
ARSINE 0
BENZENE1 0
BERYLLIUM AND COMPOUNDS2 0
1,3-BUTADIENE 0
CADMIUM AND COMPOUNDS2 0
CARBON DISULFIDE1 0
CARBON TETRACHLORIDE1  (Tetrachloromethane) 0
CHLORINE 0
CHLORINE DIOXIDE 0
CHLOROBENZENE 0
CHLOROFORM1 0
2,3,4,6-Tetrachlorophenol 0
CHLOROPICRIN 0
CHROMIUM 6+2 0
Barium chromate2 0
Calcium chromate2 0
Lead chromate2 0
Sodium dichromate2 0
Strontium chromate2 0
CHROMIC TRIOXIDE (as chromic acid mist) 0
CRESOLS 0
M-CRESOL 0
O-CRESOL  0
P-CRESOL  0
Cyanide And Compounds (inorganic) 0
HYDROGEN CYANIDE (Hydrocyanic acid) 0
1,4-DICHLOROBENZENE 0
DIETHANOLAMINE 0
DIMETHYLAMINE 0
N,N-DIMETHYL FORMAMIDE 0
1,4-DIOXANE  (1,4-Diethylene dioxide) 0



Plant #: 20198
Plant Name:
Number of Sources: Source 2

Pollutant Name Emission/lbs per day Chronic Hazard

EPICHLOROHYDRIN  (1-Chloro-2,3-epoxypropane) 0
1,2-EPOXYBUTANE 0
ETHYL BENZENE 0
ETHYL CHLORIDE  (Chloroethane) 0
ETHYLENE DIBROMIDE  (1,2-Dibromoethane) 0
ETHYLENE DICHLORIDE  (1,2-Dichloroethane) 0
ETHYLENE GLYCOL 0
ETHYLENE OXIDE  (1,2-Epoxyethane) 0
Fluorides 0
HYDROGEN FLUORIDE  (Hydrofluoric acid) 0
FORMALDEHYDE 0
GASOLINE VAPORS 0
GLUTARALDEHYDE 0
ETHYLENE GLYCOL ETHYL ETHER – EGEE1 0
ETHYLENE GLYCOL ETHYL ETHER ACETATE – EGEEA1 0
ETHYLENE GLYCOL METHYL ETHER – EGME1 0
ETHYLENE GLYCOL METHYL ETHER ACETATE – EGMEA 0
n-HEXANE 0
HYDRAZINE 0
HYDROCHLORIC ACID  (Hydrogen chloride) 0
HYDROGEN SULFIDE 0
ISOPHORONE 0
ISOPROPYL ALCOHOL  (Isopropanol) 0
MALEIC ANHYDRIDE 0
MANGANESE AND COMPOUNDS 0
MERCURY AND COMPOUNDS (INORGANIC) values also 
apply to: 0
Mercuric chloride 0
METHANOL 0
METHYL BROMIDE  (Bromomethane) 0
METHYL tertiary-BUTYL ETHER 0
METHYL CHLOROFORM  (1,1,1-Trichloroethane) 0
METHYL ISOCYANATE 0
METHYLENE CHLORIDE  (Dichloromethane) 0
4,4'-METHYLENE DIANILINE (AND ITS DICHLORIDE) 0
METHYLENE DIPHENYL ISOCYANATE 0
NICKEL AND COMPOUNDS2  (values also apply to:) 0



Plant #: 20198
Plant Name:
Number of Sources: Source 2

Pollutant Name Emission/lbs per day Chronic Hazard

Nickel acetate2 0
Nickel carbonate2 0
Nickel carbonyl2 0
Nickel hydroxide2 0
Nickelocene2 0
NICKEL OXIDE2 0

Nickel refinery dust from the pyrometallurgical process2 0
Nickel subsulfide2 0
NITROGEN DIOXIDE 0

PARTICULATE EMISSIONS FROM DIESEL-FUELED ENGINES
4.07E-03 0.001536652

PERCHLOROETHYLENE  (Tetrachloroethylene) 0
PHENOL 0
PHOSPHINE 0
PHOSPHORIC ACID 0
PHOSPHORUS (WHITE) 0
PHTHALIC ANHYDRIDE 0
POLYCHLORINATED DIBENZO-P-DIOXINS (PCDD)(AS 
2,3,7,8-PCDD EQUIV) 2,7 0
2,3,7,8-TETRACHLORODIBENZO-P-DIOXIN2,7 0
1,2,3,7,8-PENTACHLORODIBENZO-P-DIOXIN2,7 0
1,2,3,4,7,8-HEXACHLORODIBENZO-P-DIOXIN2,7 0
1,2,3,6,7,8-HEXACHLORODIBENZO-P-DIOXIN2,7 0
1,2,3,7,8,9-HEXACHLORODIBENZO-P-DIOXIN2,7 0
1,2,3,4,6,7,8-HEPTACHLORODIBENZO-P-DIOXIN2,7 0
1,2,3,4,6,7,8,9-OCTACHLORODIBENZO-P-DIOXIN2,7 0
POLYCHLORINATED DIBENZOFURANS (PCDF)(AS 
2,3,7,8-PCDD EQUIV)  2,7 0
2,3,7,8-TETRACHLORODIBENZOFURAN2,7 0
1,2,3,7,8-PENTACHLORODIBENZOFURAN2,7 0
2,3,4,7,8-PENTACHLORODIBENZOFURAN2,7 0
1,2,3,4,7,8-HEXACHLORODIBENZOFURAN2,7 0
1,2,3,6,7,8-HEXACHLORODIBENZOFURAN2,7 0
1,2,3,7,8,9-HEXACHLORODIBENZOFURAN2,7 0
2,3,4,6,7,8-HEXACHLORODIBENZOFURAN2,7 0
1,2,3,4,6,7,8-HEPTACHLORODIBENZOFURAN2,7 0



Plant #: 20198
Plant Name:
Number of Sources: Source 2

Pollutant Name Emission/lbs per day Chronic Hazard

1,2,3,4,7,8,9-HEPTACHLORODIBENZOFURAN2,7 0
1,2,3,4,6,7,8,9-OCTACHLORODIBENZOFURAN2,7 0
NAPHTHALENE 0
PROPYLENE  (PROPENE) 0
PROPYLENE GLYCOL MONOMETHYL ETHER 0
PROPYLENE OXIDE 0
SELENIUM AND COMPOUNDS 0
Selenium sulfide 0
SILICA (Crystalline, Respirable) 0
STYRENE 0
SULFUR DIOXIDE 0
SULFURIC ACID AND OLEUM 0
SULFURIC ACID 0
SULFUR TRIOXIDE 0
OLEUM 0
TOLUENE 0
Toluene diisocyantates 0
TOLUENE-2,4-DIISOCYANATE 0
TOLUENE-2,6-DIISOCYANATE 0
TRICHLOROETHYLENE 0
TRIETHYLAMINE 0
VINYL ACETATE 0
VINYLIDENE CHLORIDE  (1,1-Dichloroethylene) 0
XYLENES (mixed isomers) 0
m-XYLENE 0
o-XYLENE 0
p-XYLENE 0

TOTAL: 1.54E-03



Plant #: 20198
Plant Name:
Number of Sources: Source 2
 
Acute HI 

Pollutant Name Emission/lbs per day Acute Hazard

ACETALDEHYDE 0 0
ACROLEIN 0
ACRYLIC ACID 0
AMMONIA 0
ARSENIC AND COMPOUNDS (INORGANIC)1,2 0
ARSINE 0
BENZENE1 0
BENZYL CHLORIDE 0
CARBON DISULFIDE1 0
CARBON MONOXIDE 0
CARBON TETRACHLORIDE1  (Tetrachloromethane) 0
CHLORINE 0
CHLOROFORM1 0
CHLOROPICRIN 0
COPPER AND COMPOUNDS 0
Cyanide And Compounds (inorganic) 0
HYDROGEN CYANIDE (Hydrocyanic acid) 0
1,4-DIOXANE  (1,4-Diethylene dioxide) 0
EPICHLOROHYDRIN  (1-Chloro-2,3-epoxypropane) 0
Fluorides 0
HYDROGEN FLUORIDE  (Hydrofluoric acid) 0
FORMALDEHYDE 0
ETHYLENE GLYCOL BUTYL ETHER – EGBE 0
ETHYLENE GLYCOL ETHYL ETHER – EGEE1 0
ETHYLENE GLYCOL ETHYL ETHER ACETATE – EGEEA1 0
ETHYLENE GLYCOL METHYL ETHER – EGME1 0
HYDROCHLORIC ACID  (Hydrogen chloride) 0
HYDROGEN SULFIDE 0
ISOPROPYL ALCOHOL  (Isopropanol) 0
MERCURY AND COMPOUNDS (INORGANIC) values 
also apply to: 0
Mercuric chloride 0
METHANOL 0
METHYL BROMIDE  (Bromomethane) 0
METHYL CHLOROFORM  (1,1,1-Trichloroethane) 0
METHYL ETHYL KETONE  (2-Butanone) 0
METHYLENE CHLORIDE  (Dichloromethane) 0
NICKEL AND COMPOUNDS2  (values also apply to:) 0



Plant #: 20198
Plant Name:
Number of Sources: Source 2
 

Pollutant Name Emission/lbs per day Acute Hazard

Nickel acetate2 0
Nickel carbonate2 0
Nickel carbonyl2 0
Nickel hydroxide2 0
Nickelocene2 0
NICKEL OXIDE2 0

Nickel refinery dust from the pyrometallurgical process2 0
Nickel subsulfide2 0
NITRIC ACID 0
OZONE 0
PROPYLENE OXIDE 0
HYDROGEN SELENIDE 0
SODIUM HYDROXIDE 0
STYRENE 0
SULFATES 0
SULFUR DIOXIDE 0
SULFURIC ACID AND OLEUM 0
SULFURIC ACID 0
SULFUR TRIOXIDE 0
OLEUM 0
TOLUENE 0
TRIETHYLAMINE 0
Vanadium (fume or dust) 0
VANADIUM PENTOXIDE 0
VINYL CHLORIDE  (Chloroethylene) 0
XYLENES (mixed isomers) 0
m-XYLENE 0
o-XYLENE 0
p-XYLENE 0

TOTAL: 0.00E+00



Plant #: 20198
Plant Name:
Number of Sources: Source 2
 
PM2.5 Concentration
 Diesel PM Concentrations Emissions (lbs/day)M2.5 Concentration (ug/m3)

4.07E-03 0.00785856
0
0
0
0
0
0
0
0
0
0
0
0

TOTAL: 0.00785856
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Attachment C: Operational Emission Estimates Supporting Information 
 
 
Table C1: CAP and GHG Emissions – Emergency Generator 
 
Table C2: TAC Emissions – Emergency Generator 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Annual Emissions4

[lb/yr]
NOx 2.27E+00 lb/MMBtu 208
CO 3.72E+00 lb/MMBtu 341
SO2 5.88E-04 lb/MMBtu 0.05
VOC 2.96E-02 lb/MMBtu 2.7
PM10 9.50E-03 lb/MMBtu 0.87
PM2.5 9.50E-03 lb/MMBtu 0.87
CH4 2.30E-01 lb/MMBtu 21
CO2 1.10E+02 lb/MMBtu 10,098

CO2,e Calculated -- -- 10,541

Table C1
CAP and GHG Emissions - Emergency Generator

Safeway Rockridge Center Shopping Project
Oakland, CA

AP-42

AP-42

Source1 Emission 
Factor2 Unit3

G
H

G
C

rit
er

ia
 P

ol
lu

ta
nt

Type Pollutant Name

Notes:
1. Uncontrolled emission factors for all the pollutants were obtained from AP-42 for a rich burn, natural 
gas-fired reciprocating engine. CO2,e emissions were calculated by multiplying the CO2 and CH4
emissions by their GWP potential of 1 and 21, respectively.
2. To be conservative, the maximum emission factor was choosen for each pollutant from AP-42. PM10
and PM2.5 are the filterable emission factors were selected.
3. Units consistent with AP-42.
4. Annual emissions were calculated assuming a default heating rate of 1020 BTU/scf as per AP-42 and 
a fuel consumption rate of 900 cubic feet per hour at 100% load from the generator specifications shown 
in Attachment E. Annual emissions were calculated assuming maximum operation of 100 hours per 
year.

Abbreviations:
CAP: criteria air pollutant
CH4: methane
CO: carbon monoxide
CO2: carbon dioxide
CO2,e: carbon dioxide equivalent
GHG: greenhouse gas
GWP: global warming potential
lb: pound
MMBtu: million British thermal units
NOx: oxides of nitrogen
PM2.5: particles in the atmosphere with a diameter of 2.5 micrometers or less
PM10: particles in the atmosphere with a diameter of 10 micrometers or less
SO2: sulfur dioxide
VOC: Volatile Organic Compounds
yr: year

Sources:
1. AP-42. Online at: http://www.epa.gov/ttnchie1/ap42/. Accessed: November 16, 2012



Annual 
Emissions8

Chronic 
Trigger 
Level9

Exceeds 
Trigger?10

Max Hourly 
Emissions8

Acute 
Trigger 
Level9

Exceeds 
Trigger?10

[lb/yr] [lb/yr] [Yes/No] [lb/hr] [lb/hr] [Yes/No]
1,1,2,2-Tetrachloroethane 79-34-5 AP-42 2.53E-05 lb/MMBtu 2.32E-03 1.90E+00 No 2.32E-05 -- No
1,1,2-Trichloroethane 79-00-5 AP-42 1.53E-05 lb/MMBtu 1.40E-03 6.60E+00 No 1.40E-05 -- No
1,1-Dichloroethane 75-34-3 AP-42 1.13E-05 lb/MMBtu 1.04E-03 6.60E+01 No 1.04E-05 -- No
1,2-Dichloroethane 107-06-2 AP-42 1.13E-05 lb/MMBtu 1.04E-03 5.30E+00 No 1.04E-05 -- No
1,3-Butadiene 106-99-0 AP-42 6.63E-04 lb/MMBtu 6.09E-02 6.30E-01 No 6.09E-04 -- No
Acetaldehyde 75-07-0 CATEF 1.82E+00 lb/MMcf 1.64E-01 3.80E+01 No 1.64E-03 1.00E+00 No
Acrolein 107-02-8 CATEF 1.37E+00 lb/MMcf 1.23E-01 1.40E+01 No 1.23E-03 5.50E-03 No
Benzene 71-43-2 CATEF 1.02E+01 lb/MMcf 9.18E-01 3.80E+00 No 9.18E-03 2.90E+00 No
Carbon Tetrachloride 56-23-5 AP-42 1.77E-05 lb/MMBtu 1.62E-03 2.50E+00 No 1.62E-05 4.20E+00 No
Chlorobenzene 108-90-7 AP-42 1.29E-05 lb/MMBtu 1.18E-03 3.90E+04 No 1.18E-05 -- No
Chloroform 67-66-3 AP-42 1.37E-05 lb/MMBtu 1.26E-03 2.00E+01 No 1.26E-05 3.30E-01 No
Ethylbenzene 100-41-4 AP-42 2.48E-05 lb/MMBtu 2.28E-03 4.30E+01 No 2.28E-05 -- No
Ethylene Dibromide 106-93-4 AP-42 2.13E-05 lb/MMBtu 1.96E-03 1.50E+00 No 1.96E-05 -- No
Formaldehyde 50-00-0 AP-42 2.05E-02 lb/MMBtu 1.88E+00 1.80E+01 No 1.88E-02 1.20E-01 No
Methanol 67-56-1 AP-42 3.06E-03 lb/MMBtu 2.81E-01 1.50E+05 No 2.81E-03 6.20E+01 No
Methylene Chloride 75-09-2 AP-42 4.12E-05 lb/MMBtu 3.78E-03 1.10E+02 No 3.78E-05 3.10E+01 No
Naphthalene 91-20-3 AP-42 9.71E-05 lb/MMBtu 8.91E-03 3.20E+00 No 8.91E-05 -- No

Benzo(a)anthracene2 56-55-3 CATEF 0.1 3.39E-04 lb/MMcf -- No -- No
Benzo(a)pyrene2 50-32-8 CATEF 1.0 1.51E-04 lb/MMcf -- No -- No
Benzo(b)fluoranthene2 205-99-2 CATEF 0.1 3.01E-04 lb/MMcf -- No -- No
Benzo(k)fluoranthene2 207-08-9 CATEF 0.1 1.17E-04 lb/MMcf -- No -- No
Chrysene2 218-01-9 CATEF 0.01 3.95E-04 lb/MMcf -- No -- No
Dibenz(a,h)anthracene2 53-70-3 CATEF 1.05 1.45E-05 lb/MMcf -- No -- No
Indeno(1,2,3-cd)pyrene2 193-39-5 CATEF 0.1 2.07E-04 lb/MMcf -- No 1.86E-07 -- No

PAH (Total)3 2.67E-04 lb/MMcf 2.40E-05 6.90E-03 No 2.40E-07 -- No
Propylene 115-07-1 CATEF 4.20E+01 lb/MMcf 3.78E+00 1.20E+05 No 3.78E-02 -- No
Styrene 100-42-5 AP-42 1.19E-05 lb/MMBtu 1.09E-03 3.50E+04 No 1.09E-05 4.60E+01 No
Toluene 108-88-3 CATEF 2.62E+00 lb/MMcf 2.36E-01 1.20E+04 No 2.36E-03 8.20E+01 No
Vinyl Chloride 75-01-4 AP-42 7.18E-06 lb/MMBtu 6.59E-04 1.40E+00 No 6.59E-06 4.00E+02 No
Xylene (m,p) 1330-20-7 CATEF 4.54E-01 lb/MMcf 4.09E-02 2.70E+04 No 4.09E-04 4.90E+01 No
Xylene (o) 95-47-6 CATEF 2.22E-01 lb/MMcf 2.00E-02 2.70E+04 No 2.00E-04 4.90E+01 No
Xylene (Total) 1330-20-7* CATEF 7.38E-02 lb/MMcf 6.64E-03 2.70E+04 No 6.64E-05 4.90E+01 No

Table C2
TAC Emissions - Emergency Generator

Safeway Rockridge Center Shopping Project
Oakland, CA

Source4 PEF5 Emission 
Factor6 Unit7

--

--

Pollutant Name1 CAS 
Number

Notes:
1. Only those TACs which have a trigger level as per BAAQMD Regulation 2, Rule 5 were evaluated in this analysis. 
2. These substances are PAH-derivatives that have OEHHA-developed PEFs.
3. Total PAH was calculated by multiplying individual PAH-specific emission levels with their corresponding PEFs. THe sum of these products is the total PAH, which is 
the benzo(a)pyrene-equivalent. As per BAAQMD Regulation 2, Rule 5, PAH should be evaluated as benzo(a)pyrene-equivalents and should be copmared against the 
benzo(a)pyrene equivalent trigger level.
4. Emission factors were obtained either from AP-42 or from the Air Resource Board's CATEF, as listed. 
5. PEFs for the PAH-derivative substances were obtained from BAAQMD Regulation 2, Rule 5.
6. Emission factor was obtained from AP-42 or from CATEF as mentioned above.
7. Units consistent with AP-42 or CATEF.
8. TAC emission factors which were obtained from CATEF are in units of lb/MMcf. These were converted to maximum hourly emissions by using a fuel consumption rate 
of 900 cubic feet per hour at 100% load from the generator specifications shown in Attachment E. TAC emission factors obtained from AP-42 are in units of lb/MMBtu. 
These were converted to maximum hourly emissions by using the fuel consumption rate mentioned above and a default heating rate of 1020 BTU/scf as per AP-42. 
Finally, the maximum hourly emissions were converte d to annual emissions assuming  that the generator operates for a maximum of 100 hours per year.
9. Chronic and Acute trigger levels are obtained from BAAQMD Regulation 2, Rule 5 and are pollutant specific.
10. Annual emissions are compared against the chronic trigger levels and the maximum hourly emissions are compared against the acute trigger levels. 

Abbreviations:
CATEF: California Air Toxics Emission Factor Database
lb: pound
MMBtu: million British thermal units
MMcf: million cubic feet 
OEHHA: Office of Environmental Health Hazard Assessment
PAH: polycyclic aromatic hydrocarbon
PEF: Potency Equivalent Factors
scf: standard cubic feet
TAC: toxic air contaminants
yr: year

Sources:
1. BAAQMD. Regulation 2, Rule 5. New Source Review of Toxic Air Contaminants. Online at: 
http://www.baaqmd.gov/~/media/Files/Planning%20and%20Research/Rules%20and%20Regs/reg%2002/rg0205.ashx?la=en. Accessed: November 16, 2012
2. AP-42. Online at: http://www.epa.gov/ttnchie1/ap42/. Accessed: November 16, 2012
3. CATEF. California Air Toxics Emission Factor Database. Online at: http://www.arb.ca.gov/ei/catef/catef.htm. Accessed: November 16, 2012.
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Table D1: SCREEN3 – Test Cases: Input and Output 
 
Table D2: SCREEN3 Outputs 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Inputs1 Case 1 Case 2 Case 3a Case 3b Case 4a Case 4b
Source Type2

Emission Rate (g/s)3

Stack height (m)4

Stack Inside Diameter (m)4

Stack Gas Exit Velocity (m/s)4

Stack Gas Exit Temperature (K)4

Ambient Air Temperature (K)
Receptor Height (m)
Urban/Rural (U/R)
Consider Building Downwash (Y/N)
Building Height (m)5

Bldg - Minimum Horizontal Dimension (m)6 73 109
Bldg - Maximum Horizontal Dimension (m)6 100 147
Complex terrain screen? (Y/N)7

Terrain Ht above Stack Base (m) 8 18 19 18 19
Distance to Terrain (m) 8 45 60 45 60

Simple terrain screen? (Y/N)
Met Choice 
Automated Dist Array
Min (m)
Max (m)

Results9 Case 1 Case 2 Case 3a Case 3b Case 4a Case 4b
Distance to location of max conc/closest receptor (m) 21 21 45 60 45 60
1-hr Dispersion Factor (µg/m3 / g/s)9 1.61E+04 1.61E+04
24-hr Dispersion Factor (µg/m3 / g/s)9 45.61 97.48 45.61 97.48
Annual Dispersion Factor (µg/m3 / g/s)10 1614 1614 11 24 11 24

Calculations
PM2.5 Emission (g/s)11 1.25E-05 1.25E-05 1.25E-05 1.25E-05 1.25E-05 1.25E-05

PM2.5 Concentration (µg/m3)12 2.02E-02 2.02E-02 1.43E-04 3.06E-04 1.43E-04 3.06E-04

Y

0.0635
77.5

N

0
500

2

839
293
1.8
U

N

7
73

100
109
147

Y

1

1 - Full Met
Y

Table D1
SCREEN3 - Test Cases: Input and Outputs

Safeway Rockridge Center Shopping Project
Oakland, CA

Point

Notes:
1. Several cases were evaluated to determine the worst case scenario.  Since the location of the emergency generator is not known, 
a couple building downwash  scenarios were considered. Also, the terrain was varied to be either complex or simple to model the 
topography around the Project.
2. The emergency generator emissions stack was modeled as a point source.
3. Unit emission rate  was assumed in the model to get dispersion factors.
4. Stack height, inner diameter and exit gas temperature was obtained from the generator specification sheet in Attachment E. Stack 
outlet diameter was used to calculate the area  of the outlet. Stack exit gas velocity was calculated based on the calculate area of 
the stack outlet and the flow rate which was obtained from the generator specifications in Appendix E.
5. Building height for the  proposed Safeway store was obtained from information provided by the Client. 
6. Minimum and maximum building dimensions were calculated from site maps provided by the Client.  For Case 1, 3a and 3b, the
dimensions of the proposed Safeway store were considered. For Case 2, 4a and 4b, adjacent buildings in addition to the Safeway 
store were considered. 
7. The complex terrain option in SCREEN3 accounts for elevation which is greater than the height of the stack. This option was 
selected in Case 3a, 3b, 4a and 4b to account for elevation north of the Project which is at a much higher elevation. The complex 
terrain option was not selected in Case 1 and 2 to model  the terrain to the west, east and south of the Project. 
8. Terrain height above the stack base and distance to the terrain were measured in Google Earth. 
9. Results for each case are shown in Attachment D. Output for Case 1 and 2 are 1-hour maximum dispersion factors, whereas for 
the other cases  which are modeled as complex terrain, it is the 24 -hour maximum dispersion factor.
10. The annual dispersion factor is calculated  from the maximum 1-hourly or 24-hourly  dispersion factor  based on BAAQMDs 
permit modeling guidance.
11. Annual PM2.5 emissions  in lb/yr are shown in Attachment C. It is converted to g/s assuming  uniform emissions over the entire 
course of the year.
12. PM2.5 concentration is calculated by multiplying the annual dispersion factor with the annualized emission rate. 

Abbreviations:
µg: microgram
g: gram
lb: pound
m: meter
PM2.5: particles in the atmosphere with a diameter of 2.5 micrometers or less
s: second
yr: year

Sources:
1. BAAQMD. Permit Modeling Guidance. 2007 Online at: 
http://www.baaqmd.gov/~/media/Files/Engineering/Air%20Toxics%20Programs/pmt_modeling_guidance.ashx. Accessed: November 



Case1.OUT 11/15/2012

11/15/12
09:59:25

*** SCREEN3 MODEL RUN ***
*** VERSION DATED 96043 ***

Case1

SIMPLE TERRAIN INPUTS:
SOURCE TYPE = POINT
EMISSION RATE (G/S) = 1.00000
STACK HEIGHT (M) = 2.0000
STK INSIDE DIAM (M) = .0635
STK EXIT VELOCITY (M/S)= 77.5000
STK GAS EXIT TEMP (K) = 839.0000
AMBIENT AIR TEMP (K) = 293.0000
RECEPTOR HEIGHT (M) = 1.8000
URBAN/RURAL OPTION = URBAN
BUILDING HEIGHT (M) = 7.0000
MIN HORIZ BLDG DIM (M) = 73.0000
MAX HORIZ BLDG DIM (M) = 100.0000

THE REGULATORY (DEFAULT) MIXING HEIGHT OPTION WAS SELECTED.
THE REGULATORY (DEFAULT) ANEMOMETER HEIGHT OF 10.0 METERS WAS ENTERED.

BUOY. FLUX = .499 M**4/S**3; MOM. FLUX = 2.114 M**4/S**2.

*** FULL METEOROLOGY ***

**********************************
*** SCREEN AUTOMATED DISTANCES ***
**********************************

*** TERRAIN HEIGHT OF 0. M ABOVE STACK BASE USED FOR FOLLOWING DISTANCES
***

DIST CONC U10M USTK MIX HT PLUME SIGMA SIGMA
(M) (UG/M**3) STAB (M/S) (M/S) (M) HT (M) Y (M) Z (M)
DWASH

------- ---------- ---- ----- ----- ------ ------ ------ ------
-----

1. .0000 0 .0 .0 .0 .00 .00 .00 NA
100. 1255. 4 1.0 1.0 320.0 7.62 15.69 13.79 SS
200. 674.2 6 1.0 1.0 10000.0 13.41 21.17 14.64 SS
300. 401.3 6 1.0 1.0 10000.0 13.41 31.18 20.48 SS
400. 263.3 6 1.0 1.0 10000.0 13.41 40.85 25.80 SS
500. 187.4 6 1.0 1.0 10000.0 13.41 50.21 30.71 SS

MAXIMUM 1-HR CONCENTRATION AT OR BEYOND 1. M:
21. .1614E+05 5 1.5 1.5 10000.0 2.99 2.41 4.33 SS

DWASH= MEANS NO CALC MADE (CONC = 0.0)
DWASH=NO MEANS NO BUILDING DOWNWASH USED
DWASH=HS MEANS HUBER-SNYDER DOWNWASH USED
DWASH=SS MEANS SCHULMAN-SCIRE DOWNWASH USED
DWASH=NA MEANS DOWNWASH NOT APPLICABLE, X<3*LB

****************************************
*** REGULATORY (Default) ***

PERFORMING CAVITY CALCULATIONS
WITH ORIGINAL SCREEN CAVITY MODEL

(BRODE, 1988)
****************************************

1



Case1.OUT 11/15/2012

*** CAVITY CALCULATION - 1 *** *** CAVITY CALCULATION - 2 ***
CONC (UG/M**3) = 913.4 CONC (UG/M**3) = 1251.
CRIT WS @10M (M/S) = 2.09 CRIT WS @10M (M/S) = 2.09
CRIT WS @ HS (M/S) = 2.09 CRIT WS @ HS (M/S) = 2.09
DILUTION WS (M/S) = 1.04 DILUTION WS (M/S) = 1.04
CAVITY HT (M) = 7.00 CAVITY HT (M) = 7.00
CAVITY LENGTH (M) = 38.28 CAVITY LENGTH (M) = 35.42
ALONGWIND DIM (M) = 73.00 ALONGWIND DIM (M) = 100.00

****************************************
END OF CAVITY CALCULATIONS

****************************************

***************************************
*** SUMMARY OF SCREEN MODEL RESULTS ***
***************************************

CALCULATION MAX CONC DIST TO TERRAIN
PROCEDURE (UG/M**3) MAX (M) HT (M)

-------------- ----------- ------- -------
SIMPLE TERRAIN .1614E+05 21. 0.

BLDG. CAVITY-1 913.4 38. -- (DIST = CAVITY LENGTH)

BLDG. CAVITY-2 1251. 35. -- (DIST = CAVITY LENGTH)

***************************************************
** REMEMBER TO INCLUDE BACKGROUND CONCENTRATIONS **
***************************************************

2



Case2.OUT 11/15/2012

11/15/12
10:10:55

*** SCREEN3 MODEL RUN ***
*** VERSION DATED 96043 ***

Case2

SIMPLE TERRAIN INPUTS:
SOURCE TYPE = POINT
EMISSION RATE (G/S) = 1.00000
STACK HEIGHT (M) = 2.0000
STK INSIDE DIAM (M) = .0635
STK EXIT VELOCITY (M/S)= 77.5000
STK GAS EXIT TEMP (K) = 839.0000
AMBIENT AIR TEMP (K) = 293.0000
RECEPTOR HEIGHT (M) = 1.8000
URBAN/RURAL OPTION = URBAN
BUILDING HEIGHT (M) = 7.0000
MIN HORIZ BLDG DIM (M) = 109.0000
MAX HORIZ BLDG DIM (M) = 147.0000

THE REGULATORY (DEFAULT) MIXING HEIGHT OPTION WAS SELECTED.
THE REGULATORY (DEFAULT) ANEMOMETER HEIGHT OF 10.0 METERS WAS ENTERED.

BUOY. FLUX = .499 M**4/S**3; MOM. FLUX = 2.114 M**4/S**2.

*** FULL METEOROLOGY ***

**********************************
*** SCREEN AUTOMATED DISTANCES ***
**********************************

*** TERRAIN HEIGHT OF 0. M ABOVE STACK BASE USED FOR FOLLOWING DISTANCES
***

DIST CONC U10M USTK MIX HT PLUME SIGMA SIGMA
(M) (UG/M**3) STAB (M/S) (M/S) (M) HT (M) Y (M) Z (M)
DWASH

------- ---------- ---- ----- ----- ------ ------ ------ ------
-----

1. .0000 0 .0 .0 .0 .00 .00 .00 NA
100. 1255. 4 1.0 1.0 320.0 7.62 15.69 13.79 SS
200. 674.2 6 1.0 1.0 10000.0 13.41 21.17 14.64 SS
300. 401.3 6 1.0 1.0 10000.0 13.41 31.18 20.48 SS
400. 263.3 6 1.0 1.0 10000.0 13.41 40.85 25.80 SS
500. 187.4 6 1.0 1.0 10000.0 13.41 50.21 30.71 SS

MAXIMUM 1-HR CONCENTRATION AT OR BEYOND 1. M:
21. .1614E+05 5 1.5 1.5 10000.0 2.99 2.41 4.33 SS

DWASH= MEANS NO CALC MADE (CONC = 0.0)
DWASH=NO MEANS NO BUILDING DOWNWASH USED
DWASH=HS MEANS HUBER-SNYDER DOWNWASH USED
DWASH=SS MEANS SCHULMAN-SCIRE DOWNWASH USED
DWASH=NA MEANS DOWNWASH NOT APPLICABLE, X<3*LB

****************************************
*** REGULATORY (Default) ***

PERFORMING CAVITY CALCULATIONS
WITH ORIGINAL SCREEN CAVITY MODEL

(BRODE, 1988)
****************************************

1



Case2.OUT 11/15/2012

*** CAVITY CALCULATION - 1 *** *** CAVITY CALCULATION - 2 ***
CONC (UG/M**3) = 621.3 CONC (UG/M**3) = 837.9
CRIT WS @10M (M/S) = 2.09 CRIT WS @10M (M/S) = 2.09
CRIT WS @ HS (M/S) = 2.09 CRIT WS @ HS (M/S) = 2.09
DILUTION WS (M/S) = 1.04 DILUTION WS (M/S) = 1.04
CAVITY HT (M) = 7.00 CAVITY HT (M) = 7.00
CAVITY LENGTH (M) = 41.16 CAVITY LENGTH (M) = 38.99
ALONGWIND DIM (M) = 109.00 ALONGWIND DIM (M) = 147.00

****************************************
END OF CAVITY CALCULATIONS

****************************************

***************************************
*** SUMMARY OF SCREEN MODEL RESULTS ***
***************************************

CALCULATION MAX CONC DIST TO TERRAIN
PROCEDURE (UG/M**3) MAX (M) HT (M)

-------------- ----------- ------- -------
SIMPLE TERRAIN .1614E+05 21. 0.

BLDG. CAVITY-1 621.3 41. -- (DIST = CAVITY LENGTH)

BLDG. CAVITY-2 837.9 39. -- (DIST = CAVITY LENGTH)

***************************************************
** REMEMBER TO INCLUDE BACKGROUND CONCENTRATIONS **
***************************************************

2



Case3.OUT 11/16/2012

11/15/12
11:09:01

*** SCREEN3 MODEL RUN ***
*** VERSION DATED 96043 ***

Case3a and Case3b

COMPLEX TERRAIN INPUTS:
SOURCE TYPE = POINT
EMISSION RATE (G/S) = 1.00000
STACK HT (M) = 2.0000
STACK DIAMETER (M) = .0635
STACK VELOCITY (M/S) = 77.5000
STACK GAS TEMP (K) = 839.0000
AMBIENT AIR TEMP (K) = 293.0000
RECEPTOR HEIGHT (M) = .0000
URBAN/RURAL OPTION = URBAN

THE REGULATORY (DEFAULT) MIXING HEIGHT OPTION WAS SELECTED.
THE REGULATORY (DEFAULT) ANEMOMETER HEIGHT OF 10.0 METERS WAS ENTERED.

BUOY. FLUX = .499 M**4/S**3; MOM. FLUX = 2.114 M**4/S**2.

FINAL STABLE PLUME HEIGHT (M) = 19.4
DISTANCE TO FINAL RISE (M) = 200.2

1



Case4.OUT 11/15/2012

11/15/12
11:16:12

*** SCREEN3 MODEL RUN ***
*** VERSION DATED 96043 ***

Case4a and Case4b

COMPLEX TERRAIN INPUTS:
SOURCE TYPE = POINT
EMISSION RATE (G/S) = 1.00000
STACK HT (M) = 2.0000
STACK DIAMETER (M) = .0635
STACK VELOCITY (M/S) = 77.5000
STACK GAS TEMP (K) = 839.0000
AMBIENT AIR TEMP (K) = 293.0000
RECEPTOR HEIGHT (M) = .0000
URBAN/RURAL OPTION = URBAN

THE REGULATORY (DEFAULT) MIXING HEIGHT OPTION WAS SELECTED.
THE REGULATORY (DEFAULT) ANEMOMETER HEIGHT OF 10.0 METERS WAS ENTERED.

BUOY. FLUX = .499 M**4/S**3; MOM. FLUX = 2.114 M**4/S**2.

FINAL STABLE PLUME HEIGHT (M) = 19.4
DISTANCE TO FINAL RISE (M) = 200.2

1
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Daily Trend in Noise Levels 
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Appendix 4.10 Daily Trend in Noise Levels. 
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Noise Levels at LT-1
Southeast Corner of Existing CVS Store
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Noise Levels at LT-1
Southeast Corner of Existing CVS Store

October 15, 2010
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Noise Levels at LT-2
Adjacent to Existing Safeway Loading Docks

October 12, 2010
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Noise Levels at LT-2
Adjacent to Existing Safeway Loading Docks

October 14, 2010

25

30

35

40

45

50

55

60

65

70

75

80

85

90

95

0:00 2:00 4:00 6:00 8:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00

Hour Beginning

 N
oi

se
 L

ev
el

 (d
B

A
)

Leq

L(2)

L(8)

L(17)

L(33)

Ldn = 61 dBA 
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Peak Hour Selection 



APPENDIX A – PEAK HOUR SELECTION 
The Project impacts and mitigation measures identified in the DEIR are based on analysis of traffic 
impacts at study intersections during the weekday PM, Saturday midday, and Saturday PM peak hours.  
These time periods were selected because trips generated by the proposed Project, in combination with 
background traffic, would represent typical worst traffic conditions.  This appendix describes why the 
DEIR did not analyze traffic impacts during the weekday AM peak hour.  

WEEKDAY AM PEAK HOUR 
Fehr & Peers conducted 24-hour tube counts on Broadway and Pleasant Valley Avenue adjacent to the 
Project site on during the weeks of October 10 and October 17, 2011.  Figure A-1 shows the average 
hourly traffic volume on both streets on weekdays.   

Based on the October 2011 data, the weekday AM peak hour is between 8:00 and 9:00 AM and the 
weekday PM peak hour is between 5:00 and 6:00 PM.  The PM peak hour traffic volumes on both 
Broadway and Pleasant Valley Avenue combined is about 28 percent higher than the AM peak hour. 

Table A-1 summarizes the weekday AM peak hour trip generation for the proposed Project.  Unlike the 
weekday PM peak hour trip generation, the trip generation is not reduced to account for the existing CVS 
Store that would be demolished, pass-by trips, or internalization between Safeway and other uses in the 
shopping center due to unavailability of data.  Despite these conservative assumptions, the weekday AM 
peak hour trip generation is about 36 percent lower than the PM peak hour trip generation. 
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TABLE A-1 
PROJECT TRIP GENERATION ESTIMATES – AM PEAK HOUR NET NEW VEHICLE TRIPS 

Land Use ITE Code Units1 In Out Total 

New Safeway Trips2 850 65.0 ksf 37 24 61 

Proposed New Retail3 820 178.0 ksf 132 84 216 

Existing CVS4 n/a -87.2 ksf n/a n/a n/a 

New Project Trips 169 108 277 

Pass-By Vehicles5 0 0 0 

Internalized Trips6 0 0 0 

Net AM Peak Hour New Project Trips 169 108 277 

Net PM Peak Hour New Project Trips 211 225 436 

Difference -42 -117 -159 
1. KSF = 1,000-square feet 
2. Trip generation based on Institute of Transportation Engineers (ITE), Trip Generation, (8th Edition) average rate for 

supermarket (Land Use Code 850) applied to the net increase in Safeway size : 
Average Rate = 3.59 trips per KSF;  Enter = 61%, Exit = 39% 

3. Trip generation based on ITE Trip Generation, (8th Edition) regression equations for Shopping Center (Land Use Code 
820) : 

Ln(T) = 0.59 Ln(X) + 2.32; Enter = 61%, Exit = 39% 
Where: T = trips generated, X = 1,000 square feet, Ln = natural log 

4. AM peak hour data not available for the existing CVS store. This analysis conservatively assumes zero trip generation for 
the existing CVS store. 

5. No AM peak hour pass-by data available.  This analysis conservatively assumes zero pass-by trips. 
6. No AM peak hour internalization data available.  This analysis conservatively assumes zero internalization. 

Source:  Trip Generation (8th Edition), ITE, 2008; and Fehr & Peers, 2012. 

 

The DEIR identifies a number of impacts and mitigation measures at the study intersections based on 
analysis of traffic operations during the weekday PM peak hour.  Considering that both existing traffic 
volumes and Project trip generation are higher during the weekday PM peak hour, an analysis of Project 
impacts during the weekday AM peak hour is not expected to identify new impacts or mitigation 
measures. 
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MARKS TRAFFIC DATA

File Name : broadway-manila-p
Site Code : 1
Start Date : 5/13/2010
Page No : 1

CITY OF OAKLAND

fp
Mietek 916-806-0250

Groups Printed- Vehicles Only
BROADWAY
Southbound

MANILA AV
Southwestbound

MONROE AV
Westbound

BROADWAY               
Northbound

MANILA AV
Northeastbound

Start Time RT TH LT to 

Manila
App. Total RT TH LT to 

Monroe
App. Total

to 

Manila
RT to 

Manila
LT App. Total RT to 

Manila
TH to 

Manila
App. Total RT to 

Monroe
TH LT App. Total Int. Total

16:00 9 79 13 1 102 2 1 1 3 7 0 0 0 0 0 2 1 138 0 141 0 8 1 8 17 267
16:15 6 76 16 2 100 2 2 3 4 11 0 0 0 0 0 1 0 131 0 132 2 8 1 11 22 265
16:30 3 85 6 0 94 2 1 3 0 6 0 0 0 0 0 0 4 191 1 196 2 10 2 8 22 318
16:45 8 73 9 0 90 3 4 4 2 13 0 0 0 0 0 1 2 169 1 173 0 16 1 17 34 310
Total 26 313 44 3 386 9 8 11 9 37 0 0 0 0 0 4 7 629 2 642 4 42 5 44 95 1160

17:00 10 86 10 2 108 2 3 5 6 16 0 0 0 0 0 2 2 215 2 221 1 12 2 19 34 379
17:15 3 95 9 1 108 3 0 4 1 8 0 0 0 0 0 0 1 209 3 213 2 15 4 16 37 366
17:30 6 73 9 1 89 3 1 1 0 5 0 0 0 0 0 1 4 217 1 223 5 10 2 20 37 354
17:45 4 89 16 0 109 5 5 6 5 21 0 0 0 0 0 1 3 173 2 179 6 18 3 23 50 359
Total 23 343 44 4 414 13 9 16 12 50 0 0 0 0 0 4 10 814 8 836 14 55 11 78 158 1458

Grand Total 49 656 88 7 800 22 17 27 21 87 0 0 0 0 0 8 17 1443 10 1478 18 97 16 122 253 2618
Apprch % 6.1 82 11 0.9  25.3 19.5 31 24.1  0 0 0 0  0.5 1.2 97.6 0.7  7.1 38.3 6.3 48.2   

Total % 1.9 25.1 3.4 0.3 30.6 0.8 0.6 1 0.8 3.3 0 0 0 0 0 0.3 0.6 55.1 0.4 56.5 0.7 3.7 0.6 4.7 9.7
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MANILA AV
Southwestbound

MONROE AV
Westbound

BROADWAY               
Northbound

MANILA AV
Northeastbound

Start Time RT TH LT to 

Manila
App. Total RT TH LT to 

Monroe
App. Total

to 

Manila
RT to 

Manila
LT App. Total RT to 

Manila
TH to 

Manila
App. Total RT to 

Monroe
TH LT App. Total Int. Total

Peak Hour Analysis From 16:00 to 17:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 17:00

17:00 10 86 10 2 108 2 3 5 6 16 0 0 0 0 0 2 2 215 2 221 1 12 2 19 34 379
17:15 3 95 9 1 108 3 0 4 1 8 0 0 0 0 0 0 1 209 3 213 2 15 4 16 37 366
17:30 6 73 9 1 89 3 1 1 0 5 0 0 0 0 0 1 4 217 1 223 5 10 2 20 37 354
17:45 4 89 16 0 109 5 5 6 5 21 0 0 0 0 0 1 3 173 2 179 6 18 3 23 50 359

Total Volume 23 343 44 4 414 13 9 16 12 50 0 0 0 0 0 4 10 814 8 836 14 55 11 78 158 1458
% App. Total 5.6 82.9 10.6 1  26 18 32 24  0 0 0 0  0.5 1.2 97.4 1  8.9 34.8 7 49.4   

PHF .575 .903 .688 .500 .950 .650 .450 .667 .500 .595 .000 .000 .000 .000 .000 .500 .625 .938 .667 .937 .583 .764 .688 .848 .790 .962
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MARKS TRAFFIC DATA

File Name : broadway-manila-s
Site Code : 1
Start Date : 5/15/2010
Page No : 1

CITY OF OAKLAND

fp
Mietek 916-806-0250

Groups Printed- Vehicles Only
BROADWAY
Southbound

MANILA AV
Southwestbound

MONROE AV
Westbound

BROADWAY               
Northbound

MANILA AV
Northeastbound

Start Time RT TH LT to 

Manila
App. Total RT TH LT to 

Monroe
App. Total

to 

Manila
RT to 

Manila
LT App. Total RT to 

Manila
TH to 

Manila
App. Total RT to 

Monroe
TH LT App. Total Int. Total

16:00 2 72 6 0 80 0 0 1 0 1 0 4 2 0 6 0 1 88 0 89 1 5 0 4 10 186
16:15 3 75 5 1 84 0 0 3 0 3 0 3 1 0 4 0 0 93 0 93 0 3 0 5 8 192
16:30 5 71 6 0 82 0 0 1 0 1 0 5 2 1 8 1 2 109 2 114 5 11 0 4 20 225
16:45 4 76 5 0 85 0 0 0 0 0 0 4 8 1 13 0 1 93 0 94 4 7 1 5 17 209
Total 14 294 22 1 331 0 0 5 0 5 0 16 13 2 31 1 4 383 2 390 10 26 1 18 55 812

17:00 6 67 11 1 85 0 1 1 0 2 0 3 8 0 11 2 1 93 1 97 2 6 1 5 14 209
17:15 9 63 8 0 80 0 0 1 0 1 0 1 2 0 3 1 0 72 2 75 6 8 1 5 20 179
17:30 6 83 10 1 100 0 1 1 0 2 0 4 5 0 9 0 1 79 5 85 3 9 4 5 21 217
17:45 10 77 14 1 102 1 0 2 0 3 0 6 4 1 11 2 0 106 2 110 2 4 0 3 9 235
Total 31 290 43 3 367 1 2 5 0 8 0 14 19 1 34 5 2 350 10 367 13 27 6 18 64 840

18:00 4 66 2 0 72 0 0 1 0 1 0 6 5 0 11 2 0 75 0 77 2 7 0 1 10 171
18:15 4 61 9 0 74 0 1 0 0 1 0 4 4 0 8 0 0 80 0 80 4 10 1 9 24 187
18:30 9 77 10 1 97 0 1 2 0 3 0 10 7 0 17 0 1 49 0 50 1 6 1 3 11 178
18:45 7 77 13 0 97 1 0 0 1 2 1 6 4 0 11 1 0 64 1 66 1 6 0 3 10 186
Total 24 281 34 1 340 1 2 3 1 7 1 26 20 0 47 3 1 268 1 273 8 29 2 16 55 722

Grand Total 69 865 99 5 1038 2 4 13 1 20 1 56 52 3 112 9 7 1001 13 1030 31 82 9 52 174 2374
Apprch % 6.6 83.3 9.5 0.5  10 20 65 5  0.9 50 46.4 2.7  0.9 0.7 97.2 1.3  17.8 47.1 5.2 29.9   

Total % 2.9 36.4 4.2 0.2 43.7 0.1 0.2 0.5 0 0.8 0 2.4 2.2 0.1 4.7 0.4 0.3 42.2 0.5 43.4 1.3 3.5 0.4 2.2 7.3

BROADWAY
Southbound

MANILA AV
Southwestbound

MONROE AV
Westbound

BROADWAY               
Northbound

MANILA AV
Northeastbound

Start Time RT TH LT to 

Manila
App. Total RT TH LT to 

Monroe
App. Total

to 

Manila
RT to 

Manila
LT App. Total RT to 

Manila
TH to 

Manila
App. Total RT to 

Monroe
TH LT App. Total Int. Total

Peak Hour Analysis From 16:00 to 18:30 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 17:00

17:00 6 67 11 1 85 0 1 1 0 2 0 3 8 0 11 2 1 93 1 97 2 6 1 5 14 209
17:15 9 63 8 0 80 0 0 1 0 1 0 1 2 0 3 1 0 72 2 75 6 8 1 5 20 179
17:30 6 83 10 1 100 0 1 1 0 2 0 4 5 0 9 0 1 79 5 85 3 9 4 5 21 217
17:45 10 77 14 1 102 1 0 2 0 3 0 6 4 1 11 2 0 106 2 110 2 4 0 3 9 235

Total Volume 31 290 43 3 367 1 2 5 0 8 0 14 19 1 34 5 2 350 10 367 13 27 6 18 64 840
% App. Total 8.4 79 11.7 0.8  12.5 25 62.5 0  0 41.2 55.9 2.9  1.4 0.5 95.4 2.7  20.3 42.2 9.4 28.1   

PHF .775 .873 .768 .750 .900 .250 .500 .625 .000 .667 .000 .583 .594 .250 .773 .625 .500 .825 .500 .834 .542 .750 .375 .900 .762 .894



MARKS TRAFFIC DATA

File Name : broadway-manila-s
Site Code : 1
Start Date : 5/15/2010
Page No : 2

CITY OF OAKLAND

fp
Mietek 916-806-0250
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MARKS TRAFFIC DATA

File Name : broadway-terrace-p
Site Code : 2
Start Date : 5/11/2010
Page No : 1

CITY OF OAKLAND

fp
Mietek 916-806-0250

Groups Printed- Vehicles Only
BROADWAY
Southbound

BROADWAY TERRACE
Westbound

BROADWAY               
Northbound

0
Eastbound

Start Time RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total Int. Total
16:00 0 86 3 89 5 0 53 58 56 137 0 193 0 0 0 0 340
16:15 0 98 3 101 7 0 46 53 63 140 0 203 0 0 0 0 357
16:30 0 72 7 79 6 0 39 45 66 161 0 227 0 0 0 0 351
16:45 0 70 5 75 7 0 44 51 75 175 0 250 0 0 0 0 376
Total 0 326 18 344 25 0 182 207 260 613 0 873 0 0 0 0 1424

17:00 0 95 8 103 8 0 35 43 82 202 0 284 0 0 0 0 430
17:15 0 78 14 92 3 0 49 52 101 208 0 309 0 0 0 0 453
17:30 0 80 9 89 10 0 39 49 86 196 0 282 0 0 0 0 420
17:45 0 87 15 102 9 0 59 68 99 184 0 283 0 0 0 0 453
Total 0 340 46 386 30 0 182 212 368 790 0 1158 0 0 0 0 1756

Grand Total 0 666 64 730 55 0 364 419 628 1403 0 2031 0 0 0 0 3180
Apprch % 0 91.2 8.8  13.1 0 86.9  30.9 69.1 0  0 0 0   

Total % 0 20.9 2 23 1.7 0 11.4 13.2 19.7 44.1 0 63.9 0 0 0 0

BROADWAY
Southbound

BROADWAY TERRACE
Westbound

BROADWAY               
Northbound

0
Eastbound

Start Time RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total Int. Total
Peak Hour Analysis From 16:00 to 17:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 17:00

17:00 0 95 8 103 8 0 35 43 82 202 0 284 0 0 0 0 430
17:15 0 78 14 92 3 0 49 52 101 208 0 309 0 0 0 0 453
17:30 0 80 9 89 10 0 39 49 86 196 0 282 0 0 0 0 420
17:45 0 87 15 102 9 0 59 68 99 184 0 283 0 0 0 0 453

Total Volume 0 340 46 386 30 0 182 212 368 790 0 1158 0 0 0 0 1756
% App. Total 0 88.1 11.9  14.2 0 85.8  31.8 68.2 0  0 0 0   

PHF .000 .895 .767 .937 .750 .000 .771 .779 .911 .950 .000 .937 .000 .000 .000 .000 .969
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MARKS TRAFFIC DATA

File Name : broadway-terrace-s
Site Code : 2
Start Date : 5/8/2010
Page No : 1

CITY OF OAKLAND

fp
Mietek 916-806-0250

Groups Printed- Vehicles Only
BROADWAY
Southbound

BROADWAY TERRACE
Westbound

BROADWAY
Northbound

0
Eastbound

Start Time RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total Int. Total
16:00 0 95 2 97 4 0 35 39 31 118 0 149 0 0 0 0 285
16:15 0 64 6 70 5 0 36 41 48 103 0 151 0 0 0 0 262
16:30 0 48 9 57 7 0 51 58 43 110 0 153 0 0 0 0 268
16:45 0 66 5 71 6 0 44 50 39 87 0 126 0 0 0 0 247
Total 0 273 22 295 22 0 166 188 161 418 0 579 0 0 0 0 1062

17:00 0 68 5 73 5 0 48 53 37 105 0 142 0 0 0 0 268
17:15 0 83 6 89 5 0 45 50 29 91 0 120 0 0 0 0 259
17:30 0 92 5 97 5 0 32 37 29 77 0 106 0 0 0 0 240
17:45 0 67 7 74 5 0 37 42 28 78 0 106 0 0 0 0 222
Total 0 310 23 333 20 0 162 182 123 351 0 474 0 0 0 0 989

18:00 0 70 1 71 5 0 35 40 24 86 0 110 0 0 0 0 221
18:15 0 76 4 80 5 0 34 39 27 73 0 100 0 0 0 0 219
18:30 0 66 3 69 3 0 37 40 27 78 0 105 0 0 0 0 214
18:45 0 69 2 71 4 0 32 36 21 60 0 81 0 0 0 0 188
Total 0 281 10 291 17 0 138 155 99 297 0 396 0 0 0 0 842

Grand Total 0 864 55 919 59 0 466 525 383 1066 0 1449 0 0 0 0 2893
Apprch % 0 94 6  11.2 0 88.8  26.4 73.6 0  0 0 0   

Total % 0 29.9 1.9 31.8 2 0 16.1 18.1 13.2 36.8 0 50.1 0 0 0 0

BROADWAY
Southbound

BROADWAY TERRACE
Westbound

BROADWAY
Northbound

0
Eastbound

Start Time RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total Int. Total
Peak Hour Analysis From 16:00 to 18:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 16:00

16:00 0 95 2 97 4 0 35 39 31 118 0 149 0 0 0 0 285
16:15 0 64 6 70 5 0 36 41 48 103 0 151 0 0 0 0 262
16:30 0 48 9 57 7 0 51 58 43 110 0 153 0 0 0 0 268
16:45 0 66 5 71 6 0 44 50 39 87 0 126 0 0 0 0 247

Total Volume 0 273 22 295 22 0 166 188 161 418 0 579 0 0 0 0 1062
% App. Total 0 92.5 7.5  11.7 0 88.3  27.8 72.2 0  0 0 0   

PHF .000 .718 .611 .760 .786 .000 .814 .810 .839 .886 .000 .946 .000 .000 .000 .000 .932



MARKS TRAFFIC DATA

File Name : broadway-terrace-s
Site Code : 2
Start Date : 5/8/2010
Page No : 2

CITY OF OAKLAND

fp
Mietek 916-806-0250
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MARKS TRAFFIC DATA

File Name : broadway-college-p
Site Code : 3
Start Date : 5/11/2010
Page No : 1

CITY OF OAKLAND

fp
Mietek 916-806-0250

Groups Printed- Vehicles Only
BROADWAY
Southbound

0
Westbound

BROADWAY               
Northbound

COLLEGE AV
Eastbound

Start Time RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total Int. Total
16:00 16 93 0 109 0 0 0 0 0 179 74 253 92 0 0 92 454
16:15 15 98 0 113 0 0 0 0 0 166 68 234 71 0 0 71 418
16:30 12 111 0 123 0 0 0 0 0 219 86 305 101 0 0 101 529
16:45 14 124 0 138 0 0 0 0 0 227 81 308 87 0 0 87 533
Total 57 426 0 483 0 0 0 0 0 791 309 1100 351 0 0 351 1934

17:00 11 96 0 107 0 0 0 0 0 283 79 362 98 0 0 98 567
17:15 8 119 0 127 0 0 0 0 0 237 84 321 84 0 0 84 532
17:30 5 102 0 107 0 0 0 0 0 245 63 308 89 0 0 89 504
17:45 14 117 0 131 0 0 0 0 0 255 83 338 112 0 0 112 581
Total 38 434 0 472 0 0 0 0 0 1020 309 1329 383 0 0 383 2184

Grand Total 95 860 0 955 0 0 0 0 0 1811 618 2429 734 0 0 734 4118
Apprch % 9.9 90.1 0  0 0 0  0 74.6 25.4  100 0 0   

Total % 2.3 20.9 0 23.2 0 0 0 0 0 44 15 59 17.8 0 0 17.8

BROADWAY
Southbound

0
Westbound

BROADWAY               
Northbound

COLLEGE AV
Eastbound

Start Time RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total Int. Total
Peak Hour Analysis From 16:00 to 17:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 17:00

17:00 11 96 0 107 0 0 0 0 0 283 79 362 98 0 0 98 567
17:15 8 119 0 127 0 0 0 0 0 237 84 321 84 0 0 84 532
17:30 5 102 0 107 0 0 0 0 0 245 63 308 89 0 0 89 504
17:45 14 117 0 131 0 0 0 0 0 255 83 338 112 0 0 112 581

Total Volume 38 434 0 472 0 0 0 0 0 1020 309 1329 383 0 0 383 2184
% App. Total 8.1 91.9 0  0 0 0  0 76.7 23.3  100 0 0   

PHF .679 .912 .000 .901 .000 .000 .000 .000 .000 .901 .920 .918 .855 .000 .000 .855 .940
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MARKS TRAFFIC DATA

File Name : broadway-college-s
Site Code : 3
Start Date : 5/8/2010
Page No : 1

CITY OF OAKLAND

fp
Mietek 916-806-0250

Groups Printed- Vehicles Only
BROADWAY
Southbound

0
Westbound

BROADWAY               
Northbound

COLLEGE AV
Eastbound

Start Time RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total Int. Total
16:00 12 126 0 138 0 0 0 0 0 152 78 230 100 0 0 100 468
16:15 4 105 0 109 0 0 0 0 0 151 82 233 70 0 0 70 412
16:30 11 84 0 95 0 0 0 0 0 154 76 230 107 0 0 107 432
16:45 12 100 0 112 0 0 0 0 0 130 90 220 77 0 0 77 409
Total 39 415 0 454 0 0 0 0 0 587 326 913 354 0 0 354 1721

17:00 9 101 0 110 0 0 0 0 0 139 90 229 94 0 0 94 433
17:15 21 110 0 131 0 0 0 0 0 123 67 190 98 0 0 98 419
17:30 8 83 0 91 0 0 0 0 0 116 69 185 91 0 0 91 367
17:45 13 93 0 106 0 0 0 0 0 113 77 190 84 0 0 84 380
Total 51 387 0 438 0 0 0 0 0 491 303 794 367 0 0 367 1599

18:00 18 90 0 108 0 0 0 0 0 109 76 185 79 0 0 79 372
18:15 11 102 0 113 0 0 0 0 0 99 59 158 90 0 0 90 361
18:30 15 82 0 97 0 0 0 0 0 105 62 167 63 0 0 63 327
18:45 14 89 0 103 0 0 0 0 0 76 71 147 70 0 0 70 320
Total 58 363 0 421 0 0 0 0 0 389 268 657 302 0 0 302 1380

Grand Total 148 1165 0 1313 0 0 0 0 0 1467 897 2364 1023 0 0 1023 4700
Apprch % 11.3 88.7 0  0 0 0  0 62.1 37.9  100 0 0   

Total % 3.1 24.8 0 27.9 0 0 0 0 0 31.2 19.1 50.3 21.8 0 0 21.8

BROADWAY
Southbound

0
Westbound

BROADWAY               
Northbound

COLLEGE AV
Eastbound

Start Time RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total Int. Total
Peak Hour Analysis From 16:00 to 18:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 16:00

16:00 12 126 0 138 0 0 0 0 0 152 78 230 100 0 0 100 468
16:15 4 105 0 109 0 0 0 0 0 151 82 233 70 0 0 70 412
16:30 11 84 0 95 0 0 0 0 0 154 76 230 107 0 0 107 432
16:45 12 100 0 112 0 0 0 0 0 130 90 220 77 0 0 77 409

Total Volume 39 415 0 454 0 0 0 0 0 587 326 913 354 0 0 354 1721
% App. Total 8.6 91.4 0  0 0 0  0 64.3 35.7  100 0 0   

PHF .813 .823 .000 .822 .000 .000 .000 .000 .000 .953 .906 .980 .827 .000 .000 .827 .919



MARKS TRAFFIC DATA

File Name : broadway-college-s
Site Code : 3
Start Date : 5/8/2010
Page No : 2

CITY OF OAKLAND

fp
Mietek 916-806-0250

 BROADWAY 

 C
O

L
L
E

G
E

 A
V

 
 0

 

 BROADWAY                 

RT
39 

TH
415 

LT
0 

InOut Total
587 454 1041 

R
T

0
 

T
H

0
 

L
T

0
 

O
u
t

T
o
ta

l
In

0
 

0
 

0
 

LT
326 

TH
587 

RT
0 

Out TotalIn
769 913 1682 

L
T

0
 

T
H

0
 

R
T3
5
4
 

T
o
ta

l
O

u
t

In
3
6
5
 

3
5
4
 

7
1
9
 

Peak Hour Begins at 16:00
 
Vehicles Only

Peak Hour Data

North



MARKS TRAFFIC DATA

File Name : broadway-coronado-p
Site Code : 4
Start Date : 5/11/2010
Page No : 1

CITY OF OAKLAND

fp
Mietek 916-806-0250

Groups Printed- Vehicles Only
BROADWAY
Southbound

SAFEWAY D/W
Westbound

BROADWAY               
Northbound

CORONADO AV
Eastbound

Start Time RT TH LT App. Total RT TH LT App. Total RT TH U-turn App. Total RT TH LT App. Total Int. Total
16:00 0 186 3 189 5 0 3 8 2 270 6 278 11 0 2 13 488
16:15 0 162 3 165 3 0 1 4 0 230 5 235 15 0 6 21 425
16:30 0 210 8 218 4 0 2 6 0 307 5 312 11 0 3 14 550
16:45 0 204 4 208 6 0 1 7 1 308 0 309 13 0 4 17 541
Total 0 762 18 780 18 0 7 25 3 1115 16 1134 50 0 15 65 2004

17:00 0 193 2 195 7 0 3 10 0 340 5 345 5 0 2 7 557
17:15 0 190 4 194 6 0 0 6 0 306 2 308 9 0 6 15 523
17:30 0 180 2 182 4 0 2 6 1 292 5 298 13 0 4 17 503
17:45 0 212 3 215 5 0 2 7 0 329 2 331 9 0 7 16 569
Total 0 775 11 786 22 0 7 29 1 1267 14 1282 36 0 19 55 2152

Grand Total 0 1537 29 1566 40 0 14 54 4 2382 30 2416 86 0 34 120 4156
Apprch % 0 98.1 1.9  74.1 0 25.9  0.2 98.6 1.2  71.7 0 28.3   

Total % 0 37 0.7 37.7 1 0 0.3 1.3 0.1 57.3 0.7 58.1 2.1 0 0.8 2.9

BROADWAY
Southbound

SAFEWAY D/W
Westbound

BROADWAY               
Northbound

CORONADO AV
Eastbound

Start Time RT TH LT App. Total RT TH LT App. Total RT TH U-turn App. Total RT TH LT App. Total Int. Total
Peak Hour Analysis From 16:00 to 17:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 16:30

16:30 0 210 8 218 4 0 2 6 0 307 5 312 11 0 3 14 550
16:45 0 204 4 208 6 0 1 7 1 308 0 309 13 0 4 17 541
17:00 0 193 2 195 7 0 3 10 0 340 5 345 5 0 2 7 557
17:15 0 190 4 194 6 0 0 6 0 306 2 308 9 0 6 15 523

Total Volume 0 797 18 815 23 0 6 29 1 1261 12 1274 38 0 15 53 2171
% App. Total 0 97.8 2.2  79.3 0 20.7  0.1 99 0.9  71.7 0 28.3   

PHF .000 .949 .563 .935 .821 .000 .500 .725 .250 .927 .600 .923 .731 .000 .625 .779 .974

 BROADWAY 
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MARKS TRAFFIC DATA

File Name : broadway-coronado-s
Site Code : 4
Start Date : 5/8/2010
Page No : 1

CITY OF OAKLAND

fp
Mietek 916-806-0250

Groups Printed- Vehicles Only
BROADWAY
Southbound

SAFEWAY DWY
Westbound

BROADWAY               
Northbound

CORONADO AVE
Eastbound

Start Time RT TH LT App. Total RT TH LT App. Total RT TH U-turn App. Total RT TH LT App. Total Int. Total
16:00 0 210 8 218 6 0 0 6 0 219 4 223 10 0 2 12 459
16:15 0 179 2 181 4 0 0 4 0 218 6 224 5 0 4 9 418
16:30 0 191 6 197 5 0 0 5 0 216 6 222 8 0 4 12 436
16:45 0 179 4 183 2 0 0 2 0 216 3 219 6 0 3 9 413
Total 0 759 20 779 17 0 0 17 0 869 19 888 29 0 13 42 1726

17:00 0 186 6 192 4 0 0 4 0 217 6 223 9 0 8 17 436
17:15 0 199 5 204 2 0 1 3 1 188 2 191 6 1 2 9 407
17:30 0 169 7 176 3 0 0 3 0 178 4 182 7 0 2 9 370
17:45 0 175 4 179 3 0 1 4 0 189 3 192 9 0 0 9 384
Total 0 729 22 751 12 0 2 14 1 772 15 788 31 1 12 44 1597

18:00 0 169 4 173 3 0 0 3 1 179 2 182 6 0 3 9 367
18:15 0 182 5 187 3 0 1 4 0 151 2 153 11 0 1 12 356
18:30 0 153 1 154 6 0 1 7 0 158 2 160 10 0 3 13 334
18:45 0 164 4 168 5 0 0 5 0 147 1 148 12 0 2 14 335
Total 0 668 14 682 17 0 2 19 1 635 7 643 39 0 9 48 1392

Grand Total 0 2156 56 2212 46 0 4 50 2 2276 41 2319 99 1 34 134 4715
Apprch % 0 97.5 2.5  92 0 8  0.1 98.1 1.8  73.9 0.7 25.4   

Total % 0 45.7 1.2 46.9 1 0 0.1 1.1 0 48.3 0.9 49.2 2.1 0 0.7 2.8

BROADWAY
Southbound

SAFEWAY DWY
Westbound

BROADWAY               
Northbound

CORONADO AVE
Eastbound

Start Time RT TH LT App. Total RT TH LT App. Total RT TH U-turn App. Total RT TH LT App. Total Int. Total
Peak Hour Analysis From 16:00 to 18:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 16:00

16:00 0 210 8 218 6 0 0 6 0 219 4 223 10 0 2 12 459
16:15 0 179 2 181 4 0 0 4 0 218 6 224 5 0 4 9 418
16:30 0 191 6 197 5 0 0 5 0 216 6 222 8 0 4 12 436
16:45 0 179 4 183 2 0 0 2 0 216 3 219 6 0 3 9 413

Total Volume 0 759 20 779 17 0 0 17 0 869 19 888 29 0 13 42 1726
% App. Total 0 97.4 2.6  100 0 0  0 97.9 2.1  69 0 31   

PHF .000 .904 .625 .893 .708 .000 .000 .708 .000 .992 .792 .991 .725 .000 .813 .875 .940



MARKS TRAFFIC DATA

File Name : broadway-coronado-s
Site Code : 4
Start Date : 5/8/2010
Page No : 2

CITY OF OAKLAND

fp
Mietek 916-806-0250
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MARKS TRAFFIC DATA

File Name : broadway-north dwy-p
Site Code : 5
Start Date : 5/13/2010
Page No : 1

CITY OF OAKLAND

fp
Mietek 916-806-0250

Groups Printed- Vehicles Only
BROADWAY
Southbound

SAFEWAY NORTH DWY
Westbound

BROADWAY               
Northbound

0
Eastbound

Start Time RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total Int. Total
16:00 0 0 0 0 51 0 0 51 11 0 0 11 0 0 0 0 62
16:15 0 0 0 0 34 0 0 34 9 0 0 9 0 0 0 0 43
16:30 0 0 0 0 32 0 0 32 8 0 0 8 0 0 0 0 40
16:45 0 0 0 0 31 0 0 31 4 0 0 4 0 0 0 0 35
Total 0 0 0 0 148 0 0 148 32 0 0 32 0 0 0 0 180

17:00 0 0 0 0 40 0 0 40 5 0 0 5 0 0 0 0 45
17:15 0 0 0 0 39 0 0 39 7 0 0 7 0 0 0 0 46
17:30 0 0 0 0 43 0 0 43 10 0 0 10 0 0 0 0 53
17:45 0 0 0 0 40 0 0 40 3 0 0 3 0 0 0 0 43
Total 0 0 0 0 162 0 0 162 25 0 0 25 0 0 0 0 187

Grand Total 0 0 0 0 310 0 0 310 57 0 0 57 0 0 0 0 367
Apprch % 0 0 0  100 0 0  100 0 0  0 0 0   

Total % 0 0 0 0 84.5 0 0 84.5 15.5 0 0 15.5 0 0 0 0

BROADWAY
Southbound

SAFEWAY NORTH DWY
Westbound

BROADWAY               
Northbound

0
Eastbound

Start Time RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total Int. Total
Peak Hour Analysis From 16:00 to 17:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 17:00

17:00 0 0 0 0 40 0 0 40 5 0 0 5 0 0 0 0 45
17:15 0 0 0 0 39 0 0 39 7 0 0 7 0 0 0 0 46
17:30 0 0 0 0 43 0 0 43 10 0 0 10 0 0 0 0 53
17:45 0 0 0 0 40 0 0 40 3 0 0 3 0 0 0 0 43

Total Volume 0 0 0 0 162 0 0 162 25 0 0 25 0 0 0 0 187
% App. Total 0 0 0  100 0 0  100 0 0  0 0 0   

PHF .000 .000 .000 .000 .942 .000 .000 .942 .625 .000 .000 .625 .000 .000 .000 .000 .882
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MARKS TRAFFIC DATA

File Name : broadway-north dwy-s
Site Code : 5
Start Date : 5/8/2010
Page No : 1

CITY OF OAKLAND

fp
Mietek 916-806-0250

Groups Printed- Vehicles Only
BROADWAY
Southbound

SAFEWAY NORTH DWY
Westbound

BROADWAY               
Northbound

0
Eastbound

Start Time RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total Int. Total
16:00 0 0 0 0 31 0 0 31 5 0 0 5 0 0 0 0 36
16:15 0 0 0 0 36 0 0 36 6 0 0 6 0 0 0 0 42
16:30 0 0 0 0 37 0 0 37 12 0 0 12 0 0 0 0 49
16:45 0 0 0 0 37 0 0 37 8 0 0 8 0 0 0 0 45
Total 0 0 0 0 141 0 0 141 31 0 0 31 0 0 0 0 172

17:00 0 0 0 0 34 0 0 34 10 0 0 10 0 0 0 0 44
17:15 0 0 0 0 40 0 0 40 5 0 0 5 0 0 0 0 45
17:30 0 0 0 0 30 0 0 30 4 0 0 4 0 0 0 0 34
17:45 0 0 0 0 30 0 0 30 3 0 0 3 0 0 0 0 33
Total 0 0 0 0 134 0 0 134 22 0 0 22 0 0 0 0 156

18:00 0 0 0 0 28 0 0 28 5 0 0 5 0 0 0 0 33
18:15 0 0 0 0 13 0 0 13 3 0 0 3 0 0 0 0 16
18:30 0 0 0 0 19 0 0 19 3 0 0 3 0 0 0 0 22
18:45 0 0 0 0 17 0 0 17 3 0 0 3 0 0 0 0 20
Total 0 0 0 0 77 0 0 77 14 0 0 14 0 0 0 0 91

Grand Total 0 0 0 0 352 0 0 352 67 0 0 67 0 0 0 0 419
Apprch % 0 0 0  100 0 0  100 0 0  0 0 0   

Total % 0 0 0 0 84 0 0 84 16 0 0 16 0 0 0 0

BROADWAY
Southbound

SAFEWAY NORTH DWY
Westbound

BROADWAY               
Northbound

0
Eastbound

Start Time RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total Int. Total
Peak Hour Analysis From 16:00 to 17:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 16:30

16:30 0 0 0 0 37 0 0 37 12 0 0 12 0 0 0 0 49
16:45 0 0 0 0 37 0 0 37 8 0 0 8 0 0 0 0 45
17:00 0 0 0 0 34 0 0 34 10 0 0 10 0 0 0 0 44
17:15 0 0 0 0 40 0 0 40 5 0 0 5 0 0 0 0 45

Total Volume 0 0 0 0 148 0 0 148 35 0 0 35 0 0 0 0 183
% App. Total 0 0 0  100 0 0  100 0 0  0 0 0   

PHF .000 .000 .000 .000 .925 .000 .000 .925 .729 .000 .000 .729 .000 .000 .000 .000 .934



MARKS TRAFFIC DATA

File Name : broadway-north dwy-s
Site Code : 5
Start Date : 5/8/2010
Page No : 2

CITY OF OAKLAND

fp
Mietek 916-806-0250

 BROADWAY 

 0
 

 S
A

F
E

W
A

Y
 N

O
R

T
H

 D
W

Y
 

 BROADWAY                 

RT
0 

TH
0 

LT
0 

InOut Total
148 0 148 

R
T1
4
8
 

T
H

0
 

L
T

0
 

O
u
t

T
o
ta

l
In

3
5
 

1
4
8
 

1
8
3
 

LT
0 

TH
0 

RT
35 

Out TotalIn
0 35 35 

L
T

0
 

T
H

0
 

R
T

0
 

T
o
ta

l
O

u
t

In
0
 

0
 

0
 

Peak Hour Begins at 16:30
 
Vehicles Only

Peak Hour Data

North



MARKS TRAFFIC DATA

File Name : broadway-south dwy-p
Site Code : 6
Start Date : 5/13/2010
Page No : 1

CITY OF OAKLAND

fp
Mietek 916-806-0250

Groups Printed- Vehicles Only
BROADWAY
Southbound

SAFEWAY SOUTH DWY
Westbound

BROADWAY               
Northbound

0
Eastbound

Start Time RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total Int. Total
16:00 0 0 0 0 8 0 0 8 45 0 0 45 0 0 0 0 53
16:15 0 0 0 0 6 0 0 6 41 0 0 41 0 0 0 0 47
16:30 0 0 0 0 15 0 0 15 54 0 0 54 0 0 0 0 69
16:45 0 0 0 0 10 0 0 10 55 0 0 55 0 0 0 0 65
Total 0 0 0 0 39 0 0 39 195 0 0 195 0 0 0 0 234

17:00 0 0 0 0 14 0 0 14 44 0 0 44 0 0 0 0 58
17:15 0 0 0 0 16 0 0 16 55 0 0 55 0 0 0 0 71
17:30 0 0 0 0 9 0 0 9 68 0 0 68 0 0 0 0 77
17:45 0 0 0 0 13 0 0 13 35 0 0 35 0 0 0 0 48
Total 0 0 0 0 52 0 0 52 202 0 0 202 0 0 0 0 254

Grand Total 0 0 0 0 91 0 0 91 397 0 0 397 0 0 0 0 488
Apprch % 0 0 0  100 0 0  100 0 0  0 0 0   

Total % 0 0 0 0 18.6 0 0 18.6 81.4 0 0 81.4 0 0 0 0

BROADWAY
Southbound

SAFEWAY SOUTH DWY
Westbound

BROADWAY               
Northbound

0
Eastbound

Start Time RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total Int. Total
Peak Hour Analysis From 16:00 to 17:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 16:45

16:45 0 0 0 0 10 0 0 10 55 0 0 55 0 0 0 0 65
17:00 0 0 0 0 14 0 0 14 44 0 0 44 0 0 0 0 58
17:15 0 0 0 0 16 0 0 16 55 0 0 55 0 0 0 0 71
17:30 0 0 0 0 9 0 0 9 68 0 0 68 0 0 0 0 77

Total Volume 0 0 0 0 49 0 0 49 222 0 0 222 0 0 0 0 271
% App. Total 0 0 0  100 0 0  100 0 0  0 0 0   

PHF .000 .000 .000 .000 .766 .000 .000 .766 .816 .000 .000 .816 .000 .000 .000 .000 .880
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MARKS TRAFFIC DATA

File Name : broadway-south dwy-s
Site Code : 6
Start Date : 5/8/2010
Page No : 1

CITY OF OAKLAND

fp
Mietek 916-806-0250

Groups Printed- Vehicles Only
BROADWAY
Southbound

SAFEWAY SOUTH DWY
Westbound

BROADWAY               
Northbound

0
Eastbound

Start Time RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total Int. Total
16:00 0 0 0 0 7 0 0 7 39 0 0 39 0 0 0 0 46
16:15 0 0 0 0 5 0 0 5 49 0 0 49 0 0 0 0 54
16:30 0 0 0 0 13 0 0 13 36 0 0 36 0 0 0 0 49
16:45 0 0 0 0 15 0 0 15 40 0 0 40 0 0 0 0 55
Total 0 0 0 0 40 0 0 40 164 0 0 164 0 0 0 0 204

17:00 0 0 0 0 4 0 0 4 51 0 0 51 0 0 0 0 55
17:15 0 0 0 0 15 0 0 15 45 0 0 45 0 0 0 0 60
17:30 0 0 0 0 11 0 0 11 37 0 0 37 0 0 0 0 48
17:45 0 0 0 0 6 0 0 6 56 0 0 56 0 0 0 0 62
Total 0 0 0 0 36 0 0 36 189 0 0 189 0 0 0 0 225

18:00 0 0 0 0 6 0 0 6 37 0 0 37 0 0 0 0 43
18:15 0 0 0 0 3 0 0 3 36 0 0 36 0 0 0 0 39
18:30 0 0 0 0 7 0 0 7 22 0 0 22 0 0 0 0 29
18:45 0 0 0 0 6 0 0 6 41 0 0 41 0 0 0 0 47
Total 0 0 0 0 22 0 0 22 136 0 0 136 0 0 0 0 158

Grand Total 0 0 0 0 98 0 0 98 489 0 0 489 0 0 0 0 587
Apprch % 0 0 0  100 0 0  100 0 0  0 0 0   

Total % 0 0 0 0 16.7 0 0 16.7 83.3 0 0 83.3 0 0 0 0

BROADWAY
Southbound

SAFEWAY SOUTH DWY
Westbound

BROADWAY               
Northbound

0
Eastbound

Start Time RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total Int. Total
Peak Hour Analysis From 16:00 to 17:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 17:00

17:00 0 0 0 0 4 0 0 4 51 0 0 51 0 0 0 0 55
17:15 0 0 0 0 15 0 0 15 45 0 0 45 0 0 0 0 60
17:30 0 0 0 0 11 0 0 11 37 0 0 37 0 0 0 0 48
17:45 0 0 0 0 6 0 0 6 56 0 0 56 0 0 0 0 62

Total Volume 0 0 0 0 36 0 0 36 189 0 0 189 0 0 0 0 225
% App. Total 0 0 0  100 0 0  100 0 0  0 0 0   

PHF .000 .000 .000 .000 .600 .000 .000 .600 .844 .000 .000 .844 .000 .000 .000 .000 .907



MARKS TRAFFIC DATA

File Name : broadway-south dwy-s
Site Code : 6
Start Date : 5/8/2010
Page No : 2

CITY OF OAKLAND

fp
Mietek 916-806-0250

 BROADWAY 

 0
 

 S
A

F
E

W
A

Y
 S

O
U

T
H

 D
W

Y
 

 BROADWAY                 

RT
0 

TH
0 

LT
0 

InOut Total
36 0 36 

R
T3

6
 

T
H

0
 

L
T

0
 

O
u
t

T
o
ta

l
In

1
8
9
 

3
6
 

2
2
5
 

LT
0 

TH
0 

RT
189 

Out TotalIn
0 189 189 

L
T

0
 

T
H

0
 

R
T

0
 

T
o
ta

l
O

u
t

In
0
 

0
 

0
 

Peak Hour Begins at 17:00
 
Vehicles Only

Peak Hour Data

North



MARKS TRAFFIC DATA

File Name : broadway-51-p
Site Code : 7
Start Date : 5/12/2010
Page No : 1

CITY OF OAKLAND

fp
Mietek 916-806-0250

Groups Printed- Vehicles Only
BROADWAY
Southbound

PLEASANT VALLEY RD
Westbound

BROADWAY               
Northbound

51st ST
Eastbound

Start Time RT TH LT U-turn App. Total RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total Int. Total
16:00 20 69 74 13 176 74 76 22 172 36 196 24 256 14 102 34 150 754
16:15 18 64 77 17 176 82 72 24 178 42 184 27 253 16 112 36 164 771
16:30 21 72 96 22 211 88 78 28 194 35 167 23 225 15 84 49 148 778
16:45 21 62 97 24 204 73 93 39 205 38 186 18 242 18 134 48 200 851
Total 80 267 344 76 767 317 319 113 749 151 733 92 976 63 432 167 662 3154

17:00 33 54 91 23 201 109 83 35 227 43 175 31 249 16 176 59 251 928
17:15 25 61 106 19 211 80 94 32 206 41 204 23 268 21 199 58 278 963
17:30 23 80 74 20 197 77 108 37 222 36 187 23 246 22 223 64 309 974
17:45 22 64 139 8 233 82 82 40 204 39 233 27 299 20 118 64 202 938
Total 103 259 410 70 842 348 367 144 859 159 799 104 1062 79 716 245 1040 3803

Grand Total 183 526 754 146 1609 665 686 257 1608 310 1532 196 2038 142 1148 412 1702 6957
Apprch % 11.4 32.7 46.9 9.1  41.4 42.7 16  15.2 75.2 9.6  8.3 67.5 24.2   

Total % 2.6 7.6 10.8 2.1 23.1 9.6 9.9 3.7 23.1 4.5 22 2.8 29.3 2 16.5 5.9 24.5

BROADWAY
Southbound

PLEASANT VALLEY RD
Westbound

BROADWAY               
Northbound

51st ST
Eastbound

Start Time RT TH LT U-turn App. Total RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total Int. Total
Peak Hour Analysis From 16:00 to 17:30 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 16:45

16:45 21 62 97 24 204 73 93 39 205 38 186 18 242 18 134 48 200 851
17:00 33 54 91 23 201 109 83 35 227 43 175 31 249 16 176 59 251 928
17:15 25 61 106 19 211 80 94 32 206 41 204 23 268 21 199 58 278 963
17:30 23 80 74 20 197 77 108 37 222 36 187 23 246 22 223 64 309 974

Total Volume 102 257 368 86 813 339 378 143 860 158 752 95 1005 77 732 229 1038 3716
% App. Total 12.5 31.6 45.3 10.6  39.4 44 16.6  15.7 74.8 9.5  7.4 70.5 22.1   

PHF .773 .803 .868 .896 .963 .778 .875 .917 .947 .919 .922 .766 .938 .875 .821 .895 .840 .954
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Peak Hour Begins at 16:45
 
Vehicles Only

Peak Hour Data

North



Car

Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn

11:00 AM 26 57 84 6 66 89 49 1 22 90 25 1 11 89 27 0

11:15 AM 27 66 103 14 72 96 31 1 36 97 18 1 19 87 42 0

11:30 AM 40 60 82 16 71 124 37 0 34 88 30 2 13 70 38 0

11:45 AM 35 69 81 18 72 123 42 0 46 89 29 0 18 103 45 0

12:00 PM 25 78 88 14 77 102 46 1 46 98 47 0 26 74 40 0

12:15 PM 31 76 100 16 63 111 37 0 42 114 21 0 16 124 35 0

12:30 PM 40 91 106 26 92 121 48 0 38 116 27 0 20 95 43 0

12:45 PM 34 85 97 16 86 116 41 0 43 130 29 0 25 92 40 0

1:00 PM 45 69 91 14 83 123 63 0 50 114 40 1 28 94 43 1

1:15 PM 44 86 83 15 99 142 51 0 51 158 39 3 22 103 50 0

1:30 PM 38 75 83 19 94 126 61 1 48 164 42 1 36 75 49 1

1:45 PM 32 77 90 10 83 121 50 0 34 121 31 1 30 113 33 0

2:00 PM 28 68 82 20 80 120 38 0 34 105 20 2 22 104 39 0

2:15 PM 32 71 103 15 74 116 38 2 30 98 40 0 26 72 43 0

2:30 PM 27 71 102 16 81 110 30 0 41 114 27 1 12 89 28 1

2:45 PM 31 77 98 19 89 138 38 0 35 99 33 1 17 111 37 0

Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn 15-Min Total Hour Total

11:00 AM 29 58 84 6 66 90 49 1 22 93 25 1 11 90 27 0 652 2857

11:15 AM 27 69 103 14 72 97 31 1 36 100 18 1 19 89 43 0 720 2975

11:30 AM 40 62 82 16 72 124 37 0 34 89 30 2 13 71 38 0 710 3046

11:45 AM 35 70 81 18 72 123 42 0 46 90 30 0 18 105 45 0 775 3207

12:00 PM 27 79 88 14 79 105 46 1 46 98 47 0 26 74 40 0 770 3278

12:15 PM 31 77 100 16 63 112 37 0 42 115 21 0 16 126 35 0 791 3373

12:30 PM 40 92 106 26 92 124 48 0 38 118 27 0 20 96 44 0 871 3535

12:45 PM 36 86 99 16 86 116 41 0 44 133 29 0 26 93 41 0 846 3586

1:00 PM 45 70 91 14 83 125 63 0 50 115 40 1 28 95 44 1 865 3574

1:15 PM 44 87 83 15 100 142 51 0 51 160 39 3 22 106 50 0 953 3477

1:30 PM 38 76 84 20 95 129 61 1 49 165 42 1 36 75 49 1 922 3291

1:45 PM 32 80 92 10 83 121 50 0 34 123 31 1 30 114 33 0 834 3127

2:00 PM 28 71 82 20 80 121 38 0 34 106 20 2 22 105 39 0 768 3123

2:15 PM 32 72 103 15 74 119 38 2 30 99 41 0 26 73 43 0 767

2:30 PM 27 74 102 16 81 112 30 0 42 116 27 1 12 89 28 1 758

2:45 PM 31 78 98 19 90 138 39 0 35 102 33 1 17 112 37 0 830

Peak Hour 163 319 357 65 364 512 216 1 194 573 150 5 112 369 184 2 0.94

Southbound Westbound Northbound Eastbound

Southbound Westbound Northbound Eastbound

Broadway Pleasant Valley Avenue Broadway 51st Street

Broadway Pleasant Valley Avenue Broadway 51st Street

Site Code

Study Name WC10-2728_7 Broadway/51st Street/Pleasant Valley Avenue

Start Date 10/27/2012

Start Time 11:00 AM



Truck

Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn

11:00 AM 3 1 0 0 0 1 0 0 0 3 0 0 0 1 0 0

11:15 AM 0 3 0 0 0 1 0 0 0 3 0 0 0 2 1 0

11:30 AM 0 2 0 0 1 0 0 0 0 1 0 0 0 1 0 0

11:45 AM 0 1 0 0 0 0 0 0 0 1 1 0 0 2 0 0

12:00 PM 2 1 0 0 2 3 0 0 0 0 0 0 0 0 0 0

12:15 PM 0 1 0 0 0 1 0 0 0 1 0 0 0 2 0 0

12:30 PM 0 1 0 0 0 3 0 0 0 2 0 0 0 1 1 0

12:45 PM 2 1 2 0 0 0 0 0 1 3 0 0 1 1 1 0

1:00 PM 0 1 0 0 0 2 0 0 0 1 0 0 0 1 1 0

1:15 PM 0 1 0 0 1 0 0 0 0 2 0 0 0 3 0 0

1:30 PM 0 1 1 1 1 3 0 0 1 1 0 0 0 0 0 0

1:45 PM 0 3 2 0 0 0 0 0 0 2 0 0 0 1 0 0

2:00 PM 0 3 0 0 0 1 0 0 0 1 0 0 0 1 0 0

2:15 PM 0 1 0 0 0 3 0 0 0 1 1 0 0 1 0 0

2:30 PM 0 3 0 0 0 2 0 0 1 2 0 0 0 0 0 0

2:45 PM 0 1 0 0 1 0 1 0 0 3 0 0 0 1 0 0

Peak Hour 2 4 3 1 2 5 0 0 2 7 0 0 1 5 2 0

Southbound Westbound Northbound Eastbound

Southbound Street Westbound Street Northbound Street Eastbound Street

Site Code

Study Name WC10-2728_7 Broadway/51st Street/Pleasant Valley Avenue

Start Date 10/27/2012

Start Time 11:00 AM



Pedal Bike (Road)

Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn

11:00 AM 0 0 2 0 1 0 0 0 0 1 0 0 0 1 1 0

11:15 AM 1 2 1 0 0 3 0 0 0 0 0 0 0 0 0 0

11:30 AM 0 3 4 0 0 0 0 0 0 3 0 0 0 2 0 0

11:45 AM 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0 0

12:00 PM 0 0 0 0 0 2 0 0 0 0 0 0 0 1 0 0

12:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

12:30 PM 0 3 0 0 0 2 0 0 0 0 0 0 0 0 0 0

12:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0

1:00 PM 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0

1:15 PM 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1:30 PM 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1:45 PM 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0

2:00 PM 0 3 0 0 0 0 0 0 1 0 0 0 0 2 0 0

2:15 PM 0 0 0 0 0 2 0 0 1 1 0 0 0 0 0 0

2:30 PM 0 1 0 0 0 1 0 0 0 0 0 0 0 2 2 0

2:45 PM 0 3 0 0 0 0 0 0 0 0 0 0 0 2 0 0

Peak Hour 0 7 0 0 0 1 0 0 0 0 0 0 0 1 0 0

Southbound Westbound Northbound Eastbound

Southbound Street Westbound Street Northbound Street Eastbound Street

Site Code

Study Name WC10-2728_7 Broadway/51st Street/Pleasant Valley Avenue

Start Date 10/27/2012

Start Time 11:00 AM



People

Start Time Peds CCW Peds CW Peds CCW Peds CW Peds CCW Peds CW Peds CCW Peds CW

11:00 AM 0 1 11 2 0 5 0 1

11:15 AM 1 2 8 0 4 2 4 4

11:30 AM 8 2 6 4 1 2 2 0

11:45 AM 5 4 2 1 0 1 6 3

12:00 PM 2 3 4 1 1 1 1 4

12:15 PM 5 5 4 4 2 2 2 1

12:30 PM 0 0 5 6 2 1 4 1

12:45 PM 2 2 7 4 0 5 0 1

1:00 PM 5 1 10 5 3 4 0 1

1:15 PM 5 2 21 4 0 3 1 4

1:30 PM 2 1 9 6 8 0 2 13

1:45 PM 4 3 35 4 12 0 5 0

2:00 PM 2 1 9 7 3 5 2 1

2:15 PM 8 5 6 6 3 5 1 3

2:30 PM 5 3 4 10 7 2 4 8

2:45 PM 3 4 5 3 4 4 4 2

Peak Hour 14 6 47 19 11 12 3 19 0

20 66 23 22

Southbound Westbound Northbound Eastbound

Southbound Street Westbound Street Northbound Street Eastbound Street

Site Code

Study Name WC10-2728_7 Broadway/51st Street/Pleasant Valley Avenue

Start Date 10/27/2012

Start Time 11:00 AM



Pedal Bike (Crosswalk)

Start Time Peds CCW Peds CW Peds CCW Peds CW Peds CCW Peds CW Peds CCW Peds CW

11:00 AM 0 0 0 0 0 0 0 0

11:15 AM 0 0 0 0 0 0 0 0

11:30 AM 0 0 0 0 0 0 1 0

11:45 AM 0 0 0 0 0 0 0 0

12:00 PM 0 0 0 0 0 1 0 0

12:15 PM 0 1 1 2 1 0 1 1

12:30 PM 1 0 1 1 0 0 0 0

12:45 PM 0 0 1 0 0 0 0 0

1:00 PM 0 0 0 0 0 0 1 0

1:15 PM 1 0 0 0 0 0 0 0

1:30 PM 0 0 0 0 0 0 0 0

1:45 PM 0 0 0 0 0 0 1 0

2:00 PM 0 0 0 0 0 0 0 0

2:15 PM 0 0 0 0 0 0 0 0

2:30 PM 0 0 1 0 0 0 0 0

2:45 PM 0 0 2 0 0 0 0 0

Peak Hour 1 0 1 0 0 0 1 0

Southbound Westbound Northbound Eastbound

Southbound Street Westbound Street Northbound Street Eastbound Street

Site Code

Study Name WC10-2728_7 Broadway/51st Street/Pleasant Valley Avenue

Start Date 10/27/2012

Start Time 11:00 AM



Totals

Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn

11:00 AM 29 58 86 6 67 90 49 1 22 94 25 1 11 91 28 0

11:15 AM 28 71 104 14 72 100 31 1 36 100 18 1 19 89 43 0

11:30 AM 40 65 86 16 72 124 37 0 34 92 30 2 13 73 38 0

11:45 AM 35 70 81 18 72 123 42 0 47 90 30 0 18 106 45 0

12:00 PM 27 79 88 14 79 107 46 1 46 98 47 0 26 75 40 0

12:15 PM 31 77 100 16 63 112 37 0 42 115 21 0 16 126 35 0

12:30 PM 40 95 106 26 92 126 48 0 38 118 27 0 20 96 44 0

12:45 PM 36 86 99 16 86 116 41 0 44 133 29 0 26 94 41 0

1:00 PM 45 71 91 14 83 126 63 0 50 115 40 1 28 95 44 1

1:15 PM 44 89 83 15 100 142 51 0 51 160 39 3 22 106 50 0

1:30 PM 38 80 84 20 95 129 61 1 49 165 42 1 36 75 49 1

1:45 PM 32 81 92 10 83 121 50 0 34 124 31 1 30 114 33 0

2:00 PM 28 74 82 20 80 121 38 0 35 106 20 2 22 107 39 0

2:15 PM 32 72 103 15 74 121 38 2 31 100 41 0 26 73 43 0

2:30 PM 27 75 102 16 81 113 30 0 42 116 27 1 12 91 30 1

2:45 PM 31 81 98 19 90 138 39 0 35 102 33 1 17 114 37 0

Peak Hour 163 326 357 65 364 513 216 1 194 573 150 5 112 370 184 2

Southbound Westbound Northbound Eastbound

Southbound Street Westbound Street Northbound Street Eastbound Street

Site Code

Study Name WC10-2728_7 Broadway/51st Street/Pleasant Valley Avenue

Start Date 10/27/2012

Start Time 11:00 AM



MARKS TRAFFIC DATA

File Name : broadway-51-s
Site Code : 7
Start Date : 5/8/2010
Page No : 1

CITY OF OAKLAND

fp
Mietek 916-806-0250

Groups Printed- Vehicles Only
BROADWAY
Southbound

PLEASANT VALLEY AV
Westbound

BROADWAY               
Northbound

51st ST
Eastbound

Start Time RT TH LT U-turn App. Total RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total Int. Total
16:00 11 58 128 18 215 84 108 42 234 27 92 16 135 12 99 36 147 731
16:15 15 62 96 15 188 81 113 33 227 33 103 18 154 11 111 34 156 725
16:30 18 49 124 9 200 79 104 38 221 26 101 18 145 10 108 36 154 720
16:45 24 45 98 16 183 85 106 27 218 21 94 13 128 13 102 31 146 675
Total 68 214 446 58 786 329 431 140 900 107 390 65 562 46 420 137 603 2851

17:00 19 54 98 20 191 81 100 25 206 22 90 17 129 10 98 35 143 669
17:15 11 51 136 22 220 67 105 28 200 33 75 20 128 19 84 31 134 682
17:30 18 53 79 12 162 72 107 37 216 16 69 26 111 11 96 30 137 626
17:45 17 52 105 18 192 80 83 34 197 26 76 21 123 11 68 31 110 622
Total 65 210 418 72 765 300 395 124 819 97 310 84 491 51 346 127 524 2599

18:00 23 47 90 8 168 66 87 20 173 23 85 15 123 18 86 30 134 598
18:15 14 48 114 10 186 69 100 27 196 21 73 16 110 11 84 21 116 608
18:30 20 44 83 8 155 49 72 27 148 24 75 15 114 13 90 29 132 549
18:45 8 61 96 9 174 66 88 15 169 23 65 20 108 11 56 30 97 548
Total 65 200 383 35 683 250 347 89 686 91 298 66 455 53 316 110 479 2303

Grand Total 198 624 1247 165 2234 879 1173 353 2405 295 998 215 1508 150 1082 374 1606 7753
Apprch % 8.9 27.9 55.8 7.4  36.5 48.8 14.7  19.6 66.2 14.3  9.3 67.4 23.3   

Total % 2.6 8 16.1 2.1 28.8 11.3 15.1 4.6 31 3.8 12.9 2.8 19.5 1.9 14 4.8 20.7

BROADWAY
Southbound

PLEASANT VALLEY AV
Westbound

BROADWAY               
Northbound

51st ST
Eastbound

Start Time RT TH LT U-turn App. Total RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total Int. Total
Peak Hour Analysis From 16:00 to 17:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 16:00

16:00 11 58 128 18 215 84 108 42 234 27 92 16 135 12 99 36 147 731
16:15 15 62 96 15 188 81 113 33 227 33 103 18 154 11 111 34 156 725
16:30 18 49 124 9 200 79 104 38 221 26 101 18 145 10 108 36 154 720
16:45 24 45 98 16 183 85 106 27 218 21 94 13 128 13 102 31 146 675

Total Volume 68 214 446 58 786 329 431 140 900 107 390 65 562 46 420 137 603 2851
% App. Total 8.7 27.2 56.7 7.4  36.6 47.9 15.6  19 69.4 11.6  7.6 69.7 22.7   

PHF .708 .863 .871 .806 .914 .968 .954 .833 .962 .811 .947 .903 .912 .885 .946 .951 .966 .975



MARKS TRAFFIC DATA

File Name : broadway-51-s
Site Code : 7
Start Date : 5/8/2010
Page No : 2

CITY OF OAKLAND

fp
Mietek 916-806-0250
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Peak Hour Begins at 16:00
 
Vehicles Only

Peak Hour Data

North



MARKS TRAFFIC DATA

File Name : broadway-45-p
Site Code : 8
Start Date : 5/5/2010
Page No : 1

CITY OF OAKLAND

fp
Mietek 916-806-0250

Groups Printed- Vehicles Only
BROADWAY
Southbound

WHITMORE ST
Westbound

BROADWAY               
Northbound

45th ST
Eastbound

Start Time RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total Int. Total
16:00 7 128 6 141 16 3 2 21 0 186 26 212 15 2 7 24 398
16:15 5 116 7 128 10 1 4 15 1 280 22 303 8 1 11 20 466
16:30 3 124 7 134 11 3 2 16 3 253 21 277 4 1 6 11 438
16:45 8 113 7 128 13 4 5 22 3 258 18 279 12 2 8 22 451
Total 23 481 27 531 50 11 13 74 7 977 87 1071 39 6 32 77 1753

17:00 6 108 5 119 5 2 4 11 2 278 20 300 12 1 14 27 457
17:15 6 108 4 118 12 4 4 20 4 272 20 296 8 0 15 23 457
17:30 14 108 5 127 13 5 7 25 9 312 16 337 10 3 11 24 513
17:45 6 119 3 128 10 3 10 23 4 291 20 315 17 1 11 29 495
Total 32 443 17 492 40 14 25 79 19 1153 76 1248 47 5 51 103 1922

Grand Total 55 924 44 1023 90 25 38 153 26 2130 163 2319 86 11 83 180 3675
Apprch % 5.4 90.3 4.3  58.8 16.3 24.8  1.1 91.8 7  47.8 6.1 46.1   

Total % 1.5 25.1 1.2 27.8 2.4 0.7 1 4.2 0.7 58 4.4 63.1 2.3 0.3 2.3 4.9

BROADWAY
Southbound

WHITMORE ST
Westbound

BROADWAY               
Northbound

45th ST
Eastbound

Start Time RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total Int. Total
Peak Hour Analysis From 16:00 to 17:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 17:00

17:00 6 108 5 119 5 2 4 11 2 278 20 300 12 1 14 27 457
17:15 6 108 4 118 12 4 4 20 4 272 20 296 8 0 15 23 457
17:30 14 108 5 127 13 5 7 25 9 312 16 337 10 3 11 24 513
17:45 6 119 3 128 10 3 10 23 4 291 20 315 17 1 11 29 495

Total Volume 32 443 17 492 40 14 25 79 19 1153 76 1248 47 5 51 103 1922
% App. Total 6.5 90 3.5  50.6 17.7 31.6  1.5 92.4 6.1  45.6 4.9 49.5   

PHF .571 .931 .850 .961 .769 .700 .625 .790 .528 .924 .950 .926 .691 .417 .850 .888 .937
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Peak Hour Begins at 17:00
 
Vehicles Only

Peak Hour Data

North



Car

Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn

11:00 AM 8 96 2 1 12 1 6 0 4 132 5 9 5 0 5 0

11:15 AM 5 103 4 3 9 2 5 0 2 137 9 7 8 2 8 0

11:30 AM 10 104 2 3 16 1 4 0 2 146 6 6 4 0 5 0

11:45 AM 10 107 4 2 21 3 9 0 0 161 6 6 6 1 3 0

12:00 PM 14 132 0 4 9 0 8 0 3 164 6 17 5 1 6 0

12:15 PM 6 119 4 2 12 4 7 0 1 148 9 9 12 2 17 0

12:30 PM 19 146 3 4 10 5 4 0 3 160 12 6 8 0 8 0

12:45 PM 22 135 6 2 14 3 10 0 8 173 18 10 24 1 6 0

1:00 PM 15 145 2 3 8 8 6 0 1 185 24 11 8 3 4 0

1:15 PM 13 156 3 2 15 1 11 0 3 205 14 7 36 2 44 0

1:30 PM 11 150 4 5 17 4 8 0 4 202 18 11 43 2 47 0

1:45 PM 13 144 2 3 10 3 4 0 1 158 17 14 19 0 9 0

2:00 PM 6 116 3 3 7 7 8 0 1 156 10 9 11 5 2 0

2:15 PM 5 120 6 1 13 1 6 0 0 148 3 8 6 0 7 0

2:30 PM 2 115 3 0 18 1 8 0 4 159 6 6 12 1 7 0

2:45 PM 1 124 1 2 10 1 5 0 2 142 3 4 3 2 5 0

Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn 15-Min Total Hour Total

11:00 AM 8 97 2 1 12 1 6 0 4 135 5 9 5 0 5 0 290 1254

11:15 AM 5 105 4 3 9 2 5 0 2 139 9 7 8 2 8 0 308 1335

11:30 AM 10 107 2 3 16 1 4 0 2 147 7 6 4 0 5 0 314 1381

11:45 AM 10 108 4 2 21 3 9 0 0 163 6 6 6 1 3 0 342 1459

12:00 PM 14 133 0 4 9 0 8 0 3 165 6 17 5 1 6 0 371 1557

12:15 PM 6 120 4 2 12 4 7 0 1 149 9 9 12 2 17 0 354 1610

12:30 PM 19 147 3 4 10 5 4 0 3 163 12 6 8 0 8 0 392 1772

12:45 PM 22 137 6 2 14 3 10 0 8 179 18 10 24 1 6 0 440 1908

1:00 PM 15 145 2 3 8 8 6 0 1 186 24 11 8 3 4 0 424 1869

1:15 PM 13 158 3 2 15 1 11 0 3 207 14 7 36 2 44 0 516 1792

1:30 PM 11 151 4 5 17 4 8 0 4 203 18 11 43 2 47 0 528 1603

1:45 PM 13 146 2 3 10 3 4 0 1 160 17 14 19 0 9 0 401 1423

2:00 PM 6 118 3 3 7 7 8 0 1 157 10 9 11 5 2 0 347 1333

2:15 PM 5 121 6 1 13 1 6 0 0 150 3 8 6 0 7 0 327

2:30 PM 3 118 3 0 18 1 8 0 4 161 6 6 12 1 7 0 348

2:45 PM 1 126 1 2 10 1 5 0 2 146 3 4 3 2 5 0 311

Peak Hour 61 591 15 12 54 16 35 0 16 775 74 39 111 8 101 0 0.90

Southbound Westbound Northbound Eastbound

Southbound Westbound Northbound Eastbound

Broadway 45th Street Broadway 45th Street

Broadway 45th Street Broadway 45th Street

Site Code

Study Name WC10-2728_8 Broadway/45th Street

Start Date 10/27/2012

Start Time 11:00 AM



Truck

Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn

11:00 AM 0 1 0 0 0 0 0 0 0 3 0 0 0 0 0 0

11:15 AM 0 2 0 0 0 0 0 0 0 2 0 0 0 0 0 0

11:30 AM 0 3 0 0 0 0 0 0 0 1 1 0 0 0 0 0

11:45 AM 0 1 0 0 0 0 0 0 0 2 0 0 0 0 0 0

12:00 PM 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0

12:15 PM 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0

12:30 PM 0 1 0 0 0 0 0 0 0 3 0 0 0 0 0 0

12:45 PM 0 2 0 0 0 0 0 0 0 6 0 0 0 0 0 0

1:00 PM 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0

1:15 PM 0 2 0 0 0 0 0 0 0 2 0 0 0 0 0 0

1:30 PM 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0

1:45 PM 0 2 0 0 0 0 0 0 0 2 0 0 0 0 0 0

2:00 PM 0 2 0 0 0 0 0 0 0 1 0 0 0 0 0 0

2:15 PM 0 1 0 0 0 0 0 0 0 2 0 0 0 0 0 0

2:30 PM 1 3 0 0 0 0 0 0 0 2 0 0 0 0 0 0

2:45 PM 0 2 0 0 0 0 0 0 0 4 0 0 0 0 0 0

Peak Hour 0 5 0 0 0 0 0 0 0 10 0 0 0 0 0 0

Southbound Westbound Northbound Eastbound

Southbound Street Westbound Street Northbound Street Eastbound Street

Site Code

Study Name WC10-2728_8 Broadway/45th Street

Start Date 10/27/2012

Start Time 11:00 AM



Pedal Bike (Road)

Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn

11:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

11:15 AM 0 1 0 0 0 0 0 0 0 0 0 0 0 2 0 0

11:30 AM 1 3 0 0 0 1 0 0 0 4 0 0 0 0 0 0

11:45 AM 0 0 0 0 0 0 0 0 0 3 0 0 1 0 0 0

12:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

12:15 PM 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0

12:30 PM 2 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0

12:45 PM 0 0 0 0 0 0 0 0 0 3 0 0 0 0 0 0

1:00 PM 0 1 0 0 0 1 1 0 0 0 0 0 0 0 0 0

1:15 PM 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1:30 PM 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1:45 PM 1 0 0 0 0 0 0 0 0 3 0 0 0 0 1 0

2:00 PM 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0

2:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0

2:30 PM 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0

2:45 PM 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0

Peak Hour 0 6 0 0 0 1 1 0 0 3 0 0 0 0 0 0

Southbound Westbound Northbound Eastbound

Southbound Street Westbound Street Northbound Street Eastbound Street

Site Code

Study Name WC10-2728_8 Broadway/45th Street

Start Date 10/27/2012

Start Time 11:00 AM



People

Start Time Peds CCW Peds CW Peds CCW Peds CW Peds CCW Peds CW Peds CCW Peds CW

11:00 AM 0 0 4 1 2 3 0 1

11:15 AM 0 4 4 2 0 1 2 2

11:30 AM 3 0 2 3 0 0 3 0

11:45 AM 3 2 4 4 4 8 1 1

12:00 PM 0 2 2 1 5 1 2 4

12:15 PM 1 3 1 4 12 3 5 4

12:30 PM 2 0 3 7 4 4 3 1

12:45 PM 5 0 6 8 1 4 0 0

1:00 PM 2 1 6 3 10 5 0 0

1:15 PM 3 2 10 4 21 6 6 6

1:30 PM 2 0 6 2 25 17 5 19

1:45 PM 3 0 10 0 7 3 4 5

2:00 PM 1 2 4 1 12 2 5 0

2:15 PM 5 0 9 5 0 1 3 1

2:30 PM 0 2 3 2 0 1 0 4

2:45 PM 0 1 4 3 0 3 0 0

Peak Hour 12 3 28 17 57 32 11 25

15 45 89 36

Southbound Westbound Northbound Eastbound

Southbound Street Westbound Street Northbound Street Eastbound Street

Site Code

Study Name WC10-2728_8 Broadway/45th Street

Start Date 10/27/2012

Start Time 11:00 AM



Pedal Bike (Crosswalk)

Start Time Peds CCW Peds CW Peds CCW Peds CW Peds CCW Peds CW Peds CCW Peds CW

11:00 AM 0 0 0 0 0 0 0 0

11:15 AM 0 0 0 0 0 0 0 0

11:30 AM 0 0 0 1 0 0 0 0

11:45 AM 0 0 0 0 0 1 0 0

12:00 PM 0 0 0 0 0 0 0 0

12:15 PM 0 0 0 0 0 0 1 0

12:30 PM 0 0 0 0 0 0 0 0

12:45 PM 1 0 0 0 0 0 0 0

1:00 PM 0 0 1 0 0 0 0 0

1:15 PM 0 0 1 0 0 0 0 0

1:30 PM 0 0 0 0 0 1 0 0

1:45 PM 0 0 1 0 0 0 0 0

2:00 PM 0 0 0 0 0 0 0 0

2:15 PM 0 0 0 0 0 0 0 0

2:30 PM 0 0 1 0 0 0 0 0

2:45 PM 0 1 2 0 0 0 0 0

Peak Hour 1 0 2 0 0 1 0 0

Southbound Westbound Northbound Eastbound

Southbound Street Westbound Street Northbound Street Eastbound Street

Site Code

Study Name WC10-2728_8 Broadway/45th Street

Start Date 10/27/2012

Start Time 11:00 AM



Totals

Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn

11:00 AM 8 97 2 1 12 1 6 0 4 135 5 9 5 0 5 0

11:15 AM 5 106 4 3 9 2 5 0 2 139 9 7 8 4 8 0

11:30 AM 11 110 2 3 16 2 4 0 2 151 7 6 4 0 5 0

11:45 AM 10 108 4 2 21 3 9 0 0 166 6 6 7 1 3 0

12:00 PM 14 133 0 4 9 0 8 0 3 165 6 17 5 1 6 0

12:15 PM 6 120 5 2 12 4 7 0 1 149 9 9 12 2 17 0

12:30 PM 21 148 3 4 10 6 4 0 3 163 12 6 8 0 8 0

12:45 PM 22 137 6 2 14 3 10 0 8 182 18 10 24 1 6 0

1:00 PM 15 146 2 3 8 9 7 0 1 186 24 11 8 3 4 0

1:15 PM 13 161 3 2 15 1 11 0 3 207 14 7 36 2 44 0

1:30 PM 11 153 4 5 17 4 8 0 4 203 18 11 43 2 47 0

1:45 PM 14 146 2 3 10 3 4 0 1 163 17 14 19 0 10 0

2:00 PM 6 119 3 3 7 7 8 0 1 157 10 9 11 5 2 0

2:15 PM 5 121 6 1 13 1 6 0 0 150 3 8 6 0 8 0

2:30 PM 3 119 3 0 18 1 8 0 4 161 6 6 12 1 7 0

2:45 PM 1 127 1 2 10 1 5 0 2 147 3 4 3 2 5 0

Peak Hour 61 597 15 12 54 17 36 0 16 778 74 39 111 8 101 0

Southbound Westbound Northbound Eastbound

Southbound Street Westbound Street Northbound Street Eastbound Street

Site Code

Study Name WC10-2728_8 Broadway/45th Street

Start Date 10/27/2012

Start Time 11:00 AM



MARKS TRAFFIC DATA

File Name : broadway-45-s
Site Code : 8
Start Date : 5/8/2010
Page No : 1

CITY OF OAKLAND

fp
Mietek 916-806-0250

Groups Printed- Vehicles Only
BROADWAY
Southbound

WHITMORE ST
Westbound

BROADWAY               
Northbound

45th ST
Eastbound

Start Time RT TH LT U-turn App. Total RT TH LT App. Total RT TH LT U-turn App. Total RT TH LT App. Total Int. Total
16:00 3 100 3 3 109 5 2 6 13 1 129 5 3 138 2 0 5 7 267
16:15 4 97 2 4 107 11 4 5 20 3 134 5 4 146 5 2 3 10 283
16:30 2 114 1 3 120 5 0 4 9 1 136 1 6 144 8 0 2 10 283
16:45 3 98 3 2 106 6 2 2 10 1 121 5 8 135 2 0 1 3 254
Total 12 409 9 12 442 27 8 17 52 6 520 16 21 563 17 2 11 30 1087

17:00 0 74 1 2 77 5 0 2 7 1 118 3 7 129 1 0 3 4 217
17:15 7 97 4 5 113 3 1 7 11 0 105 5 2 112 4 1 3 8 244
17:30 2 101 0 3 106 7 0 1 8 1 110 4 3 118 10 2 1 13 245
17:45 2 101 5 2 110 6 0 8 14 2 118 4 6 130 3 0 2 5 259
Total 11 373 10 12 406 21 1 18 40 4 451 16 18 489 18 3 9 30 965

18:00 3 82 5 0 90 4 1 4 9 1 105 5 4 115 3 1 4 8 222
18:15 2 92 2 1 97 2 1 3 6 1 99 4 3 107 2 0 5 7 217
18:30 3 77 1 0 81 7 3 1 11 1 93 3 3 100 2 0 4 6 198
18:45 3 80 2 0 85 9 1 1 11 0 87 4 1 92 1 1 2 4 192
Total 11 331 10 1 353 22 6 9 37 3 384 16 11 414 8 2 15 25 829

Grand Total 34 1113 29 25 1201 70 15 44 129 13 1355 48 50 1466 43 7 35 85 2881
Apprch % 2.8 92.7 2.4 2.1  54.3 11.6 34.1  0.9 92.4 3.3 3.4  50.6 8.2 41.2   

Total % 1.2 38.6 1 0.9 41.7 2.4 0.5 1.5 4.5 0.5 47 1.7 1.7 50.9 1.5 0.2 1.2 3

BROADWAY
Southbound

WHITMORE ST
Westbound

BROADWAY               
Northbound

45th ST
Eastbound

Start Time RT TH LT
U-

turn
App. Total RT TH LT App. Total RT TH LT U-turn App. Total RT TH LT App. Total Int. Total

Peak Hour Analysis From 16:00 to 18:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 16:00

16:00 3 100 3 3 109 5 2 6 13 1 129 5 3 138 2 0 5 7 267
16:15 4 97 2 4 107 11 4 5 20 3 134 5 4 146 5 2 3 10 283
16:30 2 114 1 3 120 5 0 4 9 1 136 1 6 144 8 0 2 10 283
16:45 3 98 3 2 106 6 2 2 10 1 121 5 8 135 2 0 1 3 254

Total Volume 12 409 9 12 442 27 8 17 52 6 520 16 21 563 17 2 11 30 1087
% App. Total 2.7 92.5 2 2.7  51.9 15.4 32.7  1.1 92.4 2.8 3.7  56.7 6.7 36.7   

PHF .750 .897 .750 .750 .921 .614 .500 .708 .650 .500 .956 .800 .656 .964 .531 .250 .550 .750 .960



MARKS TRAFFIC DATA

File Name : broadway-45-s
Site Code : 8
Start Date : 5/8/2010
Page No : 2

CITY OF OAKLAND

fp
Mietek 916-806-0250
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MARKS TRAFFIC DATA

File Name : broadway-40-p
Site Code : 9
Start Date : 5/4/2010
Page No : 1

CITY OF OAKLAND

fp
Mietek 916-806-0250

Groups Printed- Vehicles Only
BROADWAY
Southbound

40th WY
Southwestbound

40th ST
Westbound

BROADWAY               
Northbound

40th ST
Eastbound

Start Time RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total Int. Total

16:00 20 104 14 138 8 0 0 8 14 47 16 77 16 147 28 191 23 51 31 105 519
16:15 23 104 5 132 1 0 0 1 16 30 10 56 29 131 25 185 26 56 54 136 510
16:30 21 84 6 111 5 0 0 5 17 46 18 81 12 149 33 194 13 61 61 135 526
16:45 22 96 6 124 5 0 0 5 10 37 14 61 11 171 28 210 23 52 49 124 524
Total 86 388 31 505 19 0 0 19 57 160 58 275 68 598 114 780 85 220 195 500 2079

17:00 22 85 6 113 2 0 0 2 17 41 9 67 17 214 27 258 29 57 61 147 587
17:15 22 83 5 110 2 0 0 2 10 32 11 53 11 220 23 254 21 69 70 160 579
17:30 17 99 5 121 6 0 0 6 19 36 10 65 11 205 22 238 28 57 68 153 583
17:45 19 82 6 107 7 0 0 7 8 37 3 48 8 193 22 223 26 85 77 188 573
Total 80 349 22 451 17 0 0 17 54 146 33 233 47 832 94 973 104 268 276 648 2322

Grand Total 166 737 53 956 36 0 0 36 111 306 91 508 115 1430 208 1753 189 488 471 1148 4401
Apprch % 17.4 77.1 5.5  100 0 0  21.9 60.2 17.9  6.6 81.6 11.9  16.5 42.5 41   

Total % 3.8 16.7 1.2 21.7 0.8 0 0 0.8 2.5 7 2.1 11.5 2.6 32.5 4.7 39.8 4.3 11.1 10.7 26.1

BROADWAY
Southbound

40th WY
Southwestbound

40th ST
Westbound

BROADWAY               
Northbound

40th ST
Eastbound

Start Time RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total Int. Total

Peak Hour Analysis From 16:00 to 17:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 17:00

17:00 22 85 6 113 2 0 0 2 17 41 9 67 17 214 27 258 29 57 61 147 587
17:15 22 83 5 110 2 0 0 2 10 32 11 53 11 220 23 254 21 69 70 160 579
17:30 17 99 5 121 6 0 0 6 19 36 10 65 11 205 22 238 28 57 68 153 583
17:45 19 82 6 107 7 0 0 7 8 37 3 48 8 193 22 223 26 85 77 188 573

Total Volume 80 349 22 451 17 0 0 17 54 146 33 233 47 832 94 973 104 268 276 648 2322
% App. Total 17.7 77.4 4.9  100 0 0  23.2 62.7 14.2  4.8 85.5 9.7  16 41.4 42.6   

PHF .909 .881 .917 .932 .607 .000 .000 .607 .711 .890 .750 .869 .691 .945 .870 .943 .897 .788 .896 .862 .989
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Vehicles Only
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Car

40th Street Way

Southwestbound

Start Time Right Thru Left U-Turn Hard Right Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn

11:00 AM 35 76 6 4 6 5 16 8 1 6 83 20 3 20 49 30 1

11:15 AM 27 84 3 2 17 5 20 4 3 6 125 21 4 20 34 34 4

11:30 AM 36 79 6 0 14 6 19 5 3 5 100 16 7 25 35 35 4

11:45 AM 31 101 5 1 11 3 23 10 3 12 116 17 4 22 46 44 1

12:00 PM 38 127 3 2 13 5 23 8 4 11 126 12 8 30 36 39 2

12:15 PM 27 119 10 0 8 5 19 11 3 5 119 20 2 24 43 37 4

12:30 PM 30 118 7 0 14 7 22 8 3 7 133 15 7 36 44 42 0

12:45 PM 35 137 9 1 13 16 20 5 3 7 148 21 7 19 35 49 1

1:00 PM 46 119 9 2 27 2 31 8 0 10 151 10 4 36 58 42 0

1:15 PM 55 137 5 0 6 5 31 6 1 10 123 20 5 32 48 41 5

1:30 PM 19 153 5 3 11 5 22 5 1 7 109 28 5 34 40 56 0

1:45 PM 24 148 6 4 10 6 31 6 2 7 108 20 4 25 39 38 2

2:00 PM 25 108 5 1 7 5 33 10 0 6 91 11 4 15 46 47 1

2:15 PM 35 94 6 1 10 0 24 2 0 8 98 14 3 24 47 43 3

2:30 PM 32 128 3 0 7 3 25 5 0 9 93 20 0 21 41 33 1

2:45 PM 32 97 11 2 15 2 40 10 0 7 91 15 2 17 56 36 1

40th Street Way

Southwestbound

Start Time Right Thru Left U-Turn Hard Right Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn 15-Min Total Hour Total

11:00 AM 35 76 6 4 6 5 16 8 1 6 83 20 3 20 49 30 1 369 1627

11:15 AM 27 84 3 2 17 5 20 4 3 6 125 21 4 20 34 34 4 413 1745

11:30 AM 36 79 6 0 14 6 19 5 3 5 100 16 7 25 35 35 4 395 1788

11:45 AM 31 101 5 1 11 3 23 10 3 12 116 17 4 22 46 44 1 450 1886

12:00 PM 38 127 3 2 13 5 23 8 4 11 126 12 8 30 36 39 2 487 1962

12:15 PM 27 119 10 0 8 5 19 11 3 5 119 20 2 24 43 37 4 456 2030

12:30 PM 30 118 7 0 14 7 22 8 3 7 133 15 7 36 44 42 0 493 2104

12:45 PM 35 137 9 1 13 16 20 5 3 7 148 21 7 19 35 49 1 526 2114

1:00 PM 46 119 9 2 27 2 31 8 0 10 151 10 4 36 58 42 0 555 2068

1:15 PM 55 137 5 0 6 5 31 6 1 10 123 20 5 32 48 41 5 530 1928

1:30 PM 19 153 5 3 11 5 22 5 1 7 109 28 5 34 40 56 0 503 1810

1:45 PM 24 148 6 4 10 6 31 6 2 7 108 20 4 25 39 38 2 480 1728

2:00 PM 25 108 5 1 7 5 33 10 0 6 91 11 4 15 46 47 1 415 1682

2:15 PM 35 94 6 1 10 0 24 2 0 8 98 14 3 24 47 43 3 412

2:30 PM 32 128 3 0 7 3 25 5 0 9 93 20 0 21 41 33 1 421

2:45 PM 32 97 11 2 15 2 40 10 0 7 91 15 2 17 56 36 1 434

Peak Hour 155 546 28 6 57 28 104 24 5 34 531 79 21 121 181 188 6 0.95

Southbound Westbound Northbound Eastbound

Southbound Westbound Northbound Eastbound

Broadway 40th Street Broadway 40th Street

Broadway 40th Street Broadway 40th Street

Site Code

Study Name WC10-2728_9 Broadway/40th Street/40th Street Way

Start Date 10/27/2012

Start Time 11:00 AM



Truck

South-Westbound Street

Southwestbound

Start Time Right Thru Left U-Turn Hard Right Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn

11:00 AM 0 2 0 0 1 0 1 0 0 0 1 1 0 1 0 0 0

11:15 AM 0 2 0 0 0 0 0 0 0 0 2 0 0 1 0 0 0

11:30 AM 0 3 1 0 0 0 0 0 0 0 0 2 0 2 0 0 0

11:45 AM 0 2 0 0 0 0 0 0 0 0 2 2 0 1 0 0 0

12:00 PM 0 2 0 0 0 0 0 0 0 0 1 1 0 2 1 0 0

12:15 PM 0 2 0 0 0 0 0 0 0 0 2 1 0 2 0 0 0

12:30 PM 0 1 0 0 0 0 0 0 0 0 3 2 0 0 0 0 0

12:45 PM 0 1 0 0 0 0 1 0 0 0 4 1 0 1 1 2 0

1:00 PM 2 2 0 0 0 0 0 0 0 0 2 1 0 2 0 0 0

1:15 PM 0 2 0 0 0 0 0 0 0 0 1 1 0 1 0 0 0

1:30 PM 1 2 0 0 0 0 0 0 0 0 1 1 0 1 1 0 0

1:45 PM 0 4 0 0 0 0 0 0 0 0 1 2 0 0 0 0 0

2:00 PM 1 2 0 0 0 0 0 0 0 0 1 1 0 1 0 0 0

2:15 PM 1 1 0 0 0 0 2 0 0 0 1 0 0 2 0 0 0

2:30 PM 2 2 0 0 0 0 0 0 0 0 3 1 0 1 0 0 0

2:45 PM 0 3 0 0 0 0 0 0 0 0 2 1 0 0 0 0 0

Southbound Westbound Northbound Eastbound

Southbound Street Westbound Street Northbound Street Eastbound Street

Site Code

Study Name WC10-2728_9 Broadway/40th Street/40th Street Way

Start Date 10/27/2012

Start Time 11:00 AM



Pedal Bike (Road)

South-Westbound Street

Southwestbound

Start Time Right Thru Left U-Turn Hard Right Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn

11:00 AM 1 0 0 0 1 0 0 0 0 0 0 1 0 0 0 0 0

11:15 AM 0 1 1 0 0 0 1 0 0 0 2 1 0 1 1 0 0

11:30 AM 0 0 0 0 0 0 0 0 0 0 4 0 0 0 0 0 0

11:45 AM 0 0 0 0 0 0 0 0 0 0 2 0 0 0 1 0 0

12:00 PM 0 1 0 0 0 0 0 0 0 0 2 1 0 0 1 0 0

12:15 PM 0 0 0 0 0 0 0 0 0 0 0 1 0 2 0 0 0

12:30 PM 0 2 0 0 0 0 2 0 0 0 1 1 0 0 1 0 0

12:45 PM 0 1 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0

1:00 PM 0 2 0 0 0 0 1 0 0 0 1 0 0 0 2 0 0

1:15 PM 0 2 0 0 0 0 0 0 0 1 1 0 0 2 0 0 0

1:30 PM 0 2 0 0 0 0 0 0 0 0 3 2 0 0 1 0 0

1:45 PM 0 1 0 0 0 0 2 0 0 0 0 1 0 0 1 0 0

2:00 PM 0 4 0 0 0 0 1 0 0 0 0 1 0 0 1 0 0

2:15 PM 0 3 0 0 0 0 1 0 0 0 0 0 0 0 4 0 0

2:30 PM 1 2 0 0 0 0 0 0 0 1 3 0 0 0 2 0 0

2:45 PM 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0

Peak Hour 0 7 0 0 0 0 1 0 0 1 6 3 0 2 3 0 0

Southbound Westbound Northbound Eastbound

Southbound Street Westbound Street Northbound Street Eastbound Street

Site Code

Study Name WC10-2728_9 Broadway/40th Street/40th Street Way

Start Date 10/27/2012

Start Time 11:00 AM



People

Start Time Peds CCW Peds CW Peds CCW Peds CW Peds CCW Peds CW Peds CCW Peds CW

11:00 AM 12 7 6 0 4 3 3 7

11:15 AM 5 9 3 5 4 2 5 9

11:30 AM 2 6 6 8 10 5 1 4

11:45 AM 10 6 10 4 13 3 0 5

12:00 PM 10 2 10 4 8 4 5 4

12:15 PM 13 11 13 3 21 3 7 7

12:30 PM 6 11 6 5 5 8 5 11

12:45 PM 9 4 7 11 3 4 6 5

1:00 PM 5 1 5 16 4 6 6 6

1:15 PM 11 4 7 6 2 4 7 1

1:30 PM 9 5 4 3 5 3 10 5

1:45 PM 10 4 6 5 6 5 12 2

2:00 PM 14 4 3 1 2 4 3 3

2:15 PM 15 4 9 3 2 5 11 2

2:30 PM 9 1 2 2 6 2 3 4

2:45 PM 6 2 0 2 7 0 7 6

Peak Hour 34 14 23 36 14 17 29 17

48 59 31 46

Southbound Westbound Northbound Eastbound

Southbound Street Westbound Street Northbound Street Eastbound Street

Site Code

Study Name WC10-2728_9 Broadway/40th Street/40th Street Way

Start Date 10/27/2012

Start Time 11:00 AM



Pedal Bike (Crosswalk)

Start Time Peds CCW Peds CW Peds CCW Peds CW Peds CCW Peds CW Peds CCW Peds CW

11:00 AM 0 0 0 1 0 0 0 0

11:15 AM 0 0 0 0 0 0 0 0

11:30 AM 1 0 0 0 0 0 0 0

11:45 AM 1 0 0 0 0 0 0 1

12:00 PM 0 0 1 1 0 0 0 0

12:15 PM 2 0 2 0 1 0 0 0

12:30 PM 0 0 0 0 0 0 0 0

12:45 PM 0 0 0 0 0 0 0 0

1:00 PM 0 0 0 0 0 0 0 0

1:15 PM 1 0 1 0 0 1 0 1

1:30 PM 4 0 0 0 0 0 0 0

1:45 PM 0 0 0 0 0 0 0 0

2:00 PM 0 0 0 0 0 0 0 3

2:15 PM 0 0 0 0 3 0 0 1

2:30 PM 0 0 0 0 0 0 0 0

2:45 PM 0 0 0 0 0 0 0 0

Peak Hour 5 0 1 0 0 1 0 1

Southbound Westbound Northbound Eastbound

Southbound Street Westbound Street Northbound Street Eastbound Street

Site Code

Study Name WC10-2728_9 Broadway/40th Street/40th Street Way

Start Date 10/27/2012

Start Time 11:00 AM



Totals

South-Westbound Street

Southwestbound

Start Time Right Thru Left U-Turn Hard Right Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn

11:00 AM 36 78 6 4 8 5 17 8 1 6 84 22 3 21 49 30 1

11:15 AM 27 87 4 2 17 5 21 4 3 6 129 22 4 22 35 34 4

11:30 AM 36 82 7 0 14 6 19 5 3 5 104 18 7 27 35 35 4

11:45 AM 31 103 5 1 11 3 23 10 3 12 120 19 4 23 47 44 1

12:00 PM 38 130 3 2 13 5 23 8 4 11 129 14 8 32 38 39 2

12:15 PM 27 121 10 0 8 5 19 11 3 5 121 22 2 28 43 37 4

12:30 PM 30 121 7 0 14 7 24 8 3 7 137 18 7 36 45 42 0

12:45 PM 35 139 9 1 13 16 21 5 3 7 153 23 7 20 36 51 1

1:00 PM 48 123 9 2 27 2 32 8 0 10 154 11 4 38 60 42 0

1:15 PM 55 141 5 0 6 5 31 6 1 11 125 21 5 35 48 41 5

1:30 PM 20 157 5 3 11 5 22 5 1 7 113 31 5 35 42 56 0

1:45 PM 24 153 6 4 10 6 33 6 2 7 109 23 4 25 40 38 2

2:00 PM 26 114 5 1 7 5 34 10 0 6 92 13 4 16 47 47 1

2:15 PM 36 98 6 1 10 0 27 2 0 8 99 14 3 26 51 43 3

2:30 PM 35 132 3 0 7 3 25 5 0 10 99 21 0 22 43 33 1

2:45 PM 32 100 11 2 15 2 41 10 0 7 93 16 2 17 57 36 1

Southbound Westbound Northbound Eastbound

Southbound Street Westbound Street Northbound Street Eastbound Street

Site Code

Study Name WC10-2728_9 Broadway/40th Street/40th Street Way

Start Date 10/27/2012

Start Time 11:00 AM



MARKS TRAFFIC DATA

File Name : broadway-40-s
Site Code : 9
Start Date : 5/8/2010
Page No : 1

CITY OF OAKLAND

fp
Mietek 916-806-0250

Groups Printed- Vehicles Only
BROADWAY
Southbound

40th WY
Southwestbound

40th ST
Westbound

BROADWAY               
Northbound

40th ST
Eastbound

Start Time RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total Int. Total

16:00 22 93 8 123 4 0 0 4 6 21 1 28 5 67 10 82 31 48 40 119 356
16:15 21 82 4 107 7 0 0 7 3 28 1 32 3 97 10 110 32 46 50 128 384
16:30 22 100 4 126 8 0 0 8 8 23 5 36 7 85 27 119 26 53 44 123 412
16:45 28 82 3 113 2 0 0 2 3 20 8 31 5 92 15 112 30 31 36 97 355
Total 93 357 19 469 21 0 0 21 20 92 15 127 20 341 62 423 119 178 170 467 1507

17:00 23 70 3 96 5 0 0 5 3 28 4 35 6 78 24 108 31 40 40 111 355
17:15 22 79 5 106 7 0 0 7 4 33 3 40 5 85 18 108 26 49 39 114 375
17:30 19 83 9 111 4 0 0 4 3 17 6 26 9 79 21 109 28 27 29 84 334
17:45 19 72 6 97 2 0 0 2 3 21 2 26 7 84 14 105 32 43 26 101 331
Total 83 304 23 410 18 0 0 18 13 99 15 127 27 326 77 430 117 159 134 410 1395

18:00 21 89 3 113 4 0 0 4 7 21 7 35 3 85 21 109 24 33 36 93 354
18:15 16 76 4 96 1 0 0 1 3 15 6 24 4 81 22 107 32 42 36 110 338
18:30 18 67 3 88 4 0 0 4 2 13 7 22 3 64 18 85 34 36 26 96 295
18:45 12 59 6 77 3 0 0 3 3 11 3 17 2 65 22 89 28 37 39 104 290
Total 67 291 16 374 12 0 0 12 15 60 23 98 12 295 83 390 118 148 137 403 1277

Grand Total 243 952 58 1253 51 0 0 51 48 251 53 352 59 962 222 1243 354 485 441 1280 4179
Apprch % 19.4 76 4.6  100 0 0  13.6 71.3 15.1  4.7 77.4 17.9  27.7 37.9 34.5   

Total % 5.8 22.8 1.4 30 1.2 0 0 1.2 1.1 6 1.3 8.4 1.4 23 5.3 29.7 8.5 11.6 10.6 30.6

BROADWAY
Southbound

40th WY
Southwestbound

40th ST
Westbound

BROADWAY               
Northbound

40th ST
Eastbound

Start Time RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total Int. Total

Peak Hour Analysis From 16:00 to 18:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 16:00

16:00 22 93 8 123 4 0 0 4 6 21 1 28 5 67 10 82 31 48 40 119 356
16:15 21 82 4 107 7 0 0 7 3 28 1 32 3 97 10 110 32 46 50 128 384
16:30 22 100 4 126 8 0 0 8 8 23 5 36 7 85 27 119 26 53 44 123 412
16:45 28 82 3 113 2 0 0 2 3 20 8 31 5 92 15 112 30 31 36 97 355

Total Volume 93 357 19 469 21 0 0 21 20 92 15 127 20 341 62 423 119 178 170 467 1507
% App. Total 19.8 76.1 4.1  100 0 0  15.7 72.4 11.8  4.7 80.6 14.7  25.5 38.1 36.4   

PHF .830 .893 .594 .931 .656 .000 .000 .656 .625 .821 .469 .882 .714 .879 .574 .889 .930 .840 .850 .912 .914



MARKS TRAFFIC DATA

File Name : broadway-40-s
Site Code : 9
Start Date : 5/8/2010
Page No : 2

CITY OF OAKLAND

fp
Mietek 916-806-0250
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Peak Hour Begins at 16:00
 
Vehicles Only

Peak Hour Data

North



MARKS TRAFFIC DATA

File Name : broadway-macarthur-p
Site Code : 10
Start Date : 5/11/2010
Page No : 1

CITY OF OAKLAND

fp
Mietek 916-806-0250

Groups Printed- Vehicles Only
BROADWAY
Southbound

MacARTUR BLVD
Westbound

BROADWAY               
Northbound

MacARTUR BLVD
Eastbound

Start Time RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total Int. Total
16:00 30 67 54 151 63 101 23 187 34 103 23 160 30 94 17 141 639
16:15 29 93 65 187 55 84 18 157 28 112 25 165 14 96 16 126 635
16:30 24 87 78 189 68 99 35 202 19 119 29 167 14 128 29 171 729
16:45 21 112 65 198 69 69 26 164 26 123 26 175 18 124 19 161 698
Total 104 359 262 725 255 353 102 710 107 457 103 667 76 442 81 599 2701

17:00 18 96 61 175 67 84 29 180 20 127 32 179 14 101 26 141 675
17:15 23 85 62 170 65 93 22 180 32 135 30 197 16 121 21 158 705
17:30 18 83 55 156 67 80 20 167 22 147 34 203 15 129 17 161 687
17:45 14 72 50 136 69 90 20 179 14 119 20 153 11 105 25 141 609
Total 73 336 228 637 268 347 91 706 88 528 116 732 56 456 89 601 2676

Grand Total 177 695 490 1362 523 700 193 1416 195 985 219 1399 132 898 170 1200 5377
Apprch % 13 51 36  36.9 49.4 13.6  13.9 70.4 15.7  11 74.8 14.2   

Total % 3.3 12.9 9.1 25.3 9.7 13 3.6 26.3 3.6 18.3 4.1 26 2.5 16.7 3.2 22.3

BROADWAY
Southbound

MacARTUR BLVD
Westbound

BROADWAY               
Northbound

MacARTUR BLVD
Eastbound

Start Time RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total Int. Total
Peak Hour Analysis From 16:00 to 17:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 16:30

16:30 24 87 78 189 68 99 35 202 19 119 29 167 14 128 29 171 729
16:45 21 112 65 198 69 69 26 164 26 123 26 175 18 124 19 161 698
17:00 18 96 61 175 67 84 29 180 20 127 32 179 14 101 26 141 675
17:15 23 85 62 170 65 93 22 180 32 135 30 197 16 121 21 158 705

Total Volume 86 380 266 732 269 345 112 726 97 504 117 718 62 474 95 631 2807
% App. Total 11.7 51.9 36.3  37.1 47.5 15.4  13.5 70.2 16.3  9.8 75.1 15.1   

PHF .896 .848 .853 .924 .975 .871 .800 .899 .758 .933 .914 .911 .861 .926 .819 .923 .963
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Peak Hour Begins at 16:30
 
Vehicles Only

Peak Hour Data

North



Car

Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn

11:00 AM 15 71 32 1 60 90 22 0 20 54 14 0 7 64 11 1

11:15 AM 13 55 38 1 79 99 15 1 18 64 16 0 6 56 12 1

11:30 AM 11 57 50 1 68 101 25 1 13 44 23 0 10 69 13 0

11:45 AM 15 81 45 0 81 95 14 1 11 57 7 1 7 69 14 0

12:00 PM 24 88 63 2 76 89 13 1 11 78 21 0 6 65 15 3

12:15 PM 11 83 61 1 90 89 29 0 11 58 16 0 7 53 14 1

12:30 PM 12 108 59 3 68 95 21 0 16 76 20 0 7 68 13 0

12:45 PM 12 74 52 2 99 95 16 0 11 73 18 1 8 71 17 1

1:00 PM 16 112 61 4 84 82 26 1 4 92 27 0 17 70 12 3

1:15 PM 19 93 68 1 57 72 13 2 10 80 12 0 7 60 20 4

1:30 PM 21 100 75 1 56 87 14 0 18 76 19 2 7 70 12 3

1:45 PM 22 94 73 0 66 76 11 1 13 65 19 0 4 68 12 1

2:00 PM 19 85 45 2 33 78 14 2 8 73 11 0 9 68 13 2

2:15 PM 17 64 52 1 56 69 18 0 16 54 21 0 10 60 14 0

2:30 PM 11 82 64 3 53 79 14 2 23 62 20 0 9 79 13 1

2:45 PM 10 60 64 2 39 78 12 0 15 62 20 0 10 87 18 2

Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn 15-Min Total Hour Total

11:00 AM 16 72 33 1 62 90 22 0 20 55 14 0 7 67 11 1 471 1958

11:15 AM 13 56 39 1 80 100 15 1 19 66 16 0 6 56 12 1 481 2052

11:30 AM 12 59 52 1 71 102 26 1 14 44 23 0 10 69 13 0 497 2101

11:45 AM 15 84 45 0 81 97 14 1 13 59 7 1 7 70 15 0 509 2179

12:00 PM 24 90 67 2 77 91 13 1 11 79 21 0 6 65 15 3 565 2232

12:15 PM 11 84 62 1 90 91 29 0 11 60 16 0 7 53 14 1 530 2284

12:30 PM 13 109 59 3 70 96 21 0 17 79 20 0 7 68 13 0 575 2286

12:45 PM 12 75 52 2 102 95 16 0 11 76 19 1 9 74 17 1 562 2281

1:00 PM 16 113 63 4 85 82 26 1 4 93 27 0 17 70 13 3 617 2254

1:15 PM 19 94 70 1 58 77 13 2 10 82 12 0 7 62 21 4 532 2105

1:30 PM 21 101 78 1 57 89 14 0 19 76 19 2 7 71 12 3 570 2029

1:45 PM 22 96 74 0 68 77 11 1 13 66 19 0 4 71 12 1 535 1981

2:00 PM 19 87 46 2 35 78 15 2 8 73 11 0 9 68 13 2 468 1932

2:15 PM 17 64 52 1 56 70 18 0 17 56 21 0 10 60 14 0 456

2:30 PM 11 83 65 3 54 82 14 2 23 63 20 0 9 79 13 1 522

2:45 PM 11 61 64 2 40 78 12 0 16 62 20 0 10 89 19 2 486

Peak Hour 68 383 263 8 302 343 69 3 44 327 77 3 40 277 63 11 0.92

Southbound Westbound Northbound Eastbound

Southbound Westbound Northbound Eastbound

Broadway McArthur Blvd Broadway McArthur Blvd

Broadway McArthur Blvd Broadway McArthur Blvd

Site Code

Study Name WC10-2728_10 Broadway/W MacArthur Blvd

Start Date 10/27/2012

Start Time 11:00 AM



Truck

Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn

11:00 AM 1 1 1 0 2 0 0 0 0 1 0 0 0 3 0 0

11:15 AM 0 1 1 0 1 1 0 0 1 2 0 0 0 0 0 0

11:30 AM 1 2 2 0 3 1 1 0 1 0 0 0 0 0 0 0

11:45 AM 0 3 0 0 0 2 0 0 2 2 0 0 0 1 1 0

12:00 PM 0 2 4 0 1 2 0 0 0 1 0 0 0 0 0 0

12:15 PM 0 1 1 0 0 2 0 0 0 2 0 0 0 0 0 0

12:30 PM 1 1 0 0 2 1 0 0 1 3 0 0 0 0 0 0

12:45 PM 0 1 0 0 3 0 0 0 0 3 1 0 1 3 0 0

1:00 PM 0 1 2 0 1 0 0 0 0 1 0 0 0 0 1 0

1:15 PM 0 1 2 0 1 5 0 0 0 2 0 0 0 2 1 0

1:30 PM 0 1 3 0 1 2 0 0 1 0 0 0 0 1 0 0

1:45 PM 0 2 1 0 2 1 0 0 0 1 0 0 0 3 0 0

2:00 PM 0 2 1 0 2 0 1 0 0 0 0 0 0 0 0 0

2:15 PM 0 0 0 0 0 1 0 0 1 2 0 0 0 0 0 0

2:30 PM 0 1 1 0 1 3 0 0 0 1 0 0 0 0 0 0

2:45 PM 1 1 0 0 1 0 0 0 1 0 0 0 0 2 1 0

Peak Hour 0 4 7 0 6 7 0 0 1 6 1 0 1 6 2 0

Southbound Westbound Northbound Eastbound

Southbound Street Westbound Street Northbound Street Eastbound Street

Site Code

Study Name WC10-2728_10 Broadway/W MacArthur Blvd

Start Date 10/27/2012

Start Time 11:00 AM



Pedal Bike (Road)

Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn

11:00 AM 0 1 0 0 0 3 0 0 0 2 0 0 0 1 0 0

11:15 AM 0 3 0 0 1 1 0 0 0 2 0 0 1 0 0 0

11:30 AM 0 2 0 0 0 2 0 0 0 4 0 0 0 0 0 0

11:45 AM 0 2 0 0 0 0 1 0 0 3 1 0 0 0 0 0

12:00 PM 0 4 0 0 0 2 0 0 0 3 0 0 2 0 0 0

12:15 PM 0 3 0 0 0 1 0 0 0 1 0 0 1 0 0 0

12:30 PM 0 0 1 0 2 1 2 0 0 3 0 0 1 2 0 0

12:45 PM 0 2 0 0 0 0 0 0 0 2 0 0 1 0 0 0

1:00 PM 0 3 0 0 0 1 0 0 0 0 1 0 1 2 0 0

1:15 PM 0 3 0 0 0 4 0 0 0 5 1 0 0 0 0 0

1:30 PM 0 3 0 0 0 1 0 0 0 4 4 0 0 4 1 0

1:45 PM 0 2 0 0 0 0 0 0 0 3 1 0 0 0 0 1

2:00 PM 0 1 0 0 0 1 0 0 0 0 2 0 1 3 0 0

2:15 PM 0 3 0 0 1 2 0 0 0 0 0 0 0 0 0 0

2:30 PM 0 0 0 0 2 2 0 0 0 1 1 0 0 0 0 0

2:45 PM 0 0 0 0 0 1 0 0 0 0 0 0 0 2 0 0

Peak Hour 0 11 0 0 0 6 0 0 0 11 6 0 2 6 1 0

Southbound Westbound Northbound Eastbound

Southbound Street Westbound Street Northbound Street Eastbound Street

Site Code

Study Name WC10-2728_10 Broadway/W MacArthur Blvd

Start Date 10/27/2012

Start Time 11:00 AM



People

Start Time Peds CCW Peds CW Peds CCW Peds CW Peds CCW Peds CW Peds CCW Peds CW

11:00 AM 14 31 1 0 0 0 5 5

11:15 AM 7 13 0 2 0 0 5 6

11:30 AM 14 17 0 0 0 0 8 3

11:45 AM 19 16 0 0 0 0 14 7

12:00 PM 11 10 0 1 1 1 1 5

12:15 PM 9 12 0 0 0 0 6 1

12:30 PM 14 9 0 0 1 0 8 5

12:45 PM 17 1 2 0 2 0 5 2

1:00 PM 19 3 0 0 0 0 6 3

1:15 PM 11 5 0 0 0 0 6 4

1:30 PM 15 1 0 0 0 0 12 4

1:45 PM 14 4 0 0 0 0 1 1

2:00 PM 10 15 0 0 0 0 7 5

2:15 PM 9 4 0 0 0 0 12 5

2:30 PM 17 2 0 0 0 0 11 6

2:45 PM 10 11 0 0 1 0 7 5

Peak Hour 62 10 2 0 2 0 29 13 0 0

72 2 2 42

Southbound Westbound Northbound Eastbound

Southbound Street Westbound Street Northbound Street Eastbound Street

Site Code

Study Name WC10-2728_10 Broadway/W MacArthur Blvd

Start Date 10/27/2012

Start Time 11:00 AM



Pedal Bike (Crosswalk)

Start Time Peds CCW Peds CW Peds CCW Peds CW Peds CCW Peds CW Peds CCW Peds CW

11:00 AM 1 0 0 0 0 0 0 0

11:15 AM 0 0 0 0 0 0 0 0

11:30 AM 0 0 0 0 0 0 0 0

11:45 AM 0 0 0 0 0 0 0 0

12:00 PM 0 0 0 0 0 0 0 0

12:15 PM 0 0 0 0 0 0 0 0

12:30 PM 0 0 0 0 0 0 0 0

12:45 PM 0 0 0 0 0 0 0 0

1:00 PM 0 1 0 0 0 0 0 0

1:15 PM 0 1 0 0 0 0 0 0

1:30 PM 0 0 0 0 0 0 0 0

1:45 PM 1 0 0 0 0 0 0 0

2:00 PM 0 1 0 0 0 0 0 0

2:15 PM 0 0 0 0 1 0 0 0

2:30 PM 0 0 0 0 0 0 0 0

2:45 PM 0 0 0 0 0 0 0 0

Peak Hour 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Southbound Westbound Northbound Eastbound

Southbound Street Westbound Street Northbound Street Eastbound Street

Site Code

Study Name WC10-2728_10 Broadway/W MacArthur Blvd

Start Date 10/27/2012

Start Time 11:00 AM



Totals

Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn

11:00 AM 16 73 33 1 62 93 22 0 20 57 14 0 7 68 11 1

11:15 AM 13 59 39 1 81 101 15 1 19 68 16 0 7 56 12 1

11:30 AM 12 61 52 1 71 104 26 1 14 48 23 0 10 69 13 0

11:45 AM 15 86 45 0 81 97 15 1 13 62 8 1 7 70 15 0

12:00 PM 24 94 67 2 77 93 13 1 11 82 21 0 8 65 15 3

12:15 PM 11 87 62 1 90 92 29 0 11 61 16 0 8 53 14 1

12:30 PM 13 109 60 3 72 97 23 0 17 82 20 0 8 70 13 0

12:45 PM 12 77 52 2 102 95 16 0 11 78 19 1 10 74 17 1

1:00 PM 16 116 63 4 85 83 26 1 4 93 28 0 18 72 13 3

1:15 PM 19 97 70 1 58 81 13 2 10 87 13 0 7 62 21 4

1:30 PM 21 104 78 1 57 90 14 0 19 80 23 2 7 75 13 3

1:45 PM 22 98 74 0 68 77 11 1 13 69 20 0 4 71 12 2

2:00 PM 19 88 46 2 35 79 15 2 8 73 13 0 10 71 13 2

2:15 PM 17 67 52 1 57 72 18 0 17 56 21 0 10 60 14 0

2:30 PM 11 83 65 3 56 84 14 2 23 64 21 0 9 79 13 1

2:45 PM 11 61 64 2 40 79 12 0 16 62 20 0 10 91 19 2

Peak Hour 68 394 263 8 302 349 69 3 44 338 83 3 42 283 64 11

Southbound Westbound Northbound Eastbound

Southbound Street Westbound Street Northbound Street Eastbound Street

Site Code

Study Name WC10-2728_10 Broadway/W MacArthur Blvd

Start Date 10/27/2012

Start Time 11:00 AM



MARKS TRAFFIC DATA

File Name : broadway-macarthur-s
Site Code : 10
Start Date : 5/8/2010
Page No : 1

CITY OF OAKLAND

fp
Mietek 916-806-0250

Groups Printed- Vehicles Only
BROADWAY
Southbound

MacARTHUR BLVD
Westbound

BROADWAY               
Northbound

MacARTHUR BLVD
Eastbound

Start Time RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total Int. Total
16:00 15 60 61 136 28 79 9 116 11 42 10 63 11 90 10 111 426
16:15 19 64 52 135 44 79 14 137 14 71 12 97 12 78 13 103 472
16:30 12 50 34 96 24 50 6 80 12 54 9 75 3 55 15 73 324
16:45 13 62 55 130 32 75 14 121 16 79 24 119 8 77 9 94 464
Total 59 236 202 497 128 283 43 454 53 246 55 354 34 300 47 381 1686

17:00 10 54 53 117 33 82 13 128 14 59 14 87 16 89 16 121 453
17:15 10 73 46 129 33 66 15 114 14 66 15 95 7 71 9 87 425
17:30 16 65 43 124 39 72 4 115 17 60 12 89 8 70 13 91 419
17:45 17 57 32 106 39 65 8 112 11 53 7 71 10 81 19 110 399
Total 53 249 174 476 144 285 40 469 56 238 48 342 41 311 57 409 1696

18:00 9 76 35 120 33 56 9 98 8 53 19 80 8 56 10 74 372
18:15 13 56 41 110 34 76 4 114 7 56 13 76 3 67 8 78 378
18:30 10 58 50 118 27 53 4 84 7 48 7 62 7 61 5 73 337
18:45 11 51 39 101 35 66 6 107 10 52 14 76 3 70 13 86 370
Total 43 241 165 449 129 251 23 403 32 209 53 294 21 254 36 311 1457

Grand Total 155 726 541 1422 401 819 106 1326 141 693 156 990 96 865 140 1101 4839
Apprch % 10.9 51.1 38  30.2 61.8 8  14.2 70 15.8  8.7 78.6 12.7   

Total % 3.2 15 11.2 29.4 8.3 16.9 2.2 27.4 2.9 14.3 3.2 20.5 2 17.9 2.9 22.8

BROADWAY
Southbound

MacARTHUR BLVD
Westbound

BROADWAY               
Northbound

MacARTHUR BLVD
Eastbound

Start Time RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total Int. Total
Peak Hour Analysis From 16:00 to 18:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 16:45

16:45 13 62 55 130 32 75 14 121 16 79 24 119 8 77 9 94 464
17:00 10 54 53 117 33 82 13 128 14 59 14 87 16 89 16 121 453
17:15 10 73 46 129 33 66 15 114 14 66 15 95 7 71 9 87 425
17:30 16 65 43 124 39 72 4 115 17 60 12 89 8 70 13 91 419

Total Volume 49 254 197 500 137 295 46 478 61 264 65 390 39 307 47 393 1761
% App. Total 9.8 50.8 39.4  28.7 61.7 9.6  15.6 67.7 16.7  9.9 78.1 12   

PHF .766 .870 .895 .962 .878 .899 .767 .934 .897 .835 .677 .819 .609 .862 .734 .812 .949



MARKS TRAFFIC DATA

File Name : broadway-macarthur-s
Site Code : 10
Start Date : 5/8/2010
Page No : 2

CITY OF OAKLAND

fp
Mietek 916-806-0250
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Peak Hour Begins at 16:45
 
Vehicles Only

Peak Hour Data

North



MARKS TRAFFIC DATA

File Name : mlk-52-p
Site Code : 11
Start Date : 5/12/2010
Page No : 1

CITY OF OAKLAND

fp
Mietek 916-806-0250

Groups Printed- Vehicles Only
MLK JR WY
Southbound

52nd ST
Westbound

MLK JR WY
Northbound

52nd ST
Eastbound

Start Time RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total Int. Total
16:00 0 307 28 335 43 12 32 87 13 337 35 385 16 10 7 33 840
16:15 0 304 33 337 46 22 35 103 17 314 35 366 13 14 11 38 844
16:30 1 360 38 399 45 11 36 92 18 322 33 373 23 25 4 52 916
16:45 0 326 43 369 56 14 38 108 22 379 29 430 20 29 12 61 968
Total 1 1297 142 1440 190 59 141 390 70 1352 132 1554 72 78 34 184 3568

17:00 1 350 33 384 50 14 40 104 10 329 30 369 25 23 16 64 921
17:15 1 384 46 431 44 11 47 102 12 405 30 447 17 25 13 55 1035
17:30 0 386 47 433 43 25 33 101 29 407 38 474 18 19 14 51 1059
17:45 3 322 40 365 44 12 21 77 20 381 34 435 23 12 19 54 931
Total 5 1442 166 1613 181 62 141 384 71 1522 132 1725 83 79 62 224 3946

Grand Total 6 2739 308 3053 371 121 282 774 141 2874 264 3279 155 157 96 408 7514
Apprch % 0.2 89.7 10.1  47.9 15.6 36.4  4.3 87.6 8.1  38 38.5 23.5   

Total % 0.1 36.5 4.1 40.6 4.9 1.6 3.8 10.3 1.9 38.2 3.5 43.6 2.1 2.1 1.3 5.4

MLK JR WY
Southbound

52nd ST
Westbound

MLK JR WY
Northbound

52nd ST
Eastbound

Start Time RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total Int. Total
Peak Hour Analysis From 16:00 to 17:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 16:45

16:45 0 326 43 369 56 14 38 108 22 379 29 430 20 29 12 61 968
17:00 1 350 33 384 50 14 40 104 10 329 30 369 25 23 16 64 921
17:15 1 384 46 431 44 11 47 102 12 405 30 447 17 25 13 55 1035
17:30 0 386 47 433 43 25 33 101 29 407 38 474 18 19 14 51 1059

Total Volume 2 1446 169 1617 193 64 158 415 73 1520 127 1720 80 96 55 231 3983
% App. Total 0.1 89.4 10.5  46.5 15.4 38.1  4.2 88.4 7.4  34.6 41.6 23.8   

PHF .500 .937 .899 .934 .862 .640 .840 .961 .629 .934 .836 .907 .800 .828 .859 .902 .940
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Peak Hour Begins at 16:45
 
Vehicles Only

Peak Hour Data

North



Car

Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn

11:00 AM 2 189 18 1 24 21 10 0 13 248 0 2 6 17 7 0

11:15 AM 1 243 24 0 31 17 14 0 10 224 0 1 1 13 5 0

11:30 AM 0 229 21 1 31 19 12 0 15 233 0 0 11 10 9 1

11:45 AM 2 229 23 0 35 13 10 0 14 261 0 0 14 16 7 0

12:00 PM 1 216 23 0 32 19 10 0 23 250 0 0 8 11 5 0

12:15 PM 1 237 34 0 35 17 18 0 14 263 0 0 11 17 8 0

12:30 PM 2 211 26 0 29 15 6 0 17 277 0 1 13 15 10 0

12:45 PM 1 240 30 0 48 24 14 0 16 222 1 0 13 15 10 0

1:00 PM 1 261 26 0 35 28 8 0 22 288 0 0 3 10 10 0

1:15 PM 1 244 17 1 45 26 7 0 10 269 1 0 15 15 5 0

1:30 PM 1 262 31 0 33 25 12 0 28 256 1 2 9 11 9 0

1:45 PM 0 258 26 0 48 28 8 0 23 269 0 0 8 10 6 0

2:00 PM 2 265 22 0 35 26 11 0 14 234 0 0 7 24 9 0

2:15 PM 0 290 19 0 27 11 14 1 21 267 1 0 8 10 7 0

2:30 PM 1 245 23 0 41 28 25 0 30 263 1 0 9 13 5 0

2:45 PM 0 241 17 0 49 30 17 0 24 262 0 0 11 12 7 0

Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn 15-Min Total Hour Total

11:00 AM 2 191 18 1 24 21 10 0 13 250 0 2 6 17 7 0 562 2387

11:15 AM 1 246 24 0 31 17 15 0 11 229 0 1 1 13 5 0 594 2436

11:30 AM 0 231 21 1 31 19 12 0 15 236 0 0 12 10 9 1 598 2508

11:45 AM 2 235 23 0 35 13 10 0 14 264 0 0 14 16 7 0 633 2546

12:00 PM 1 218 23 0 34 19 12 0 23 256 0 0 8 12 5 0 611 2554

12:15 PM 1 240 34 0 35 17 18 0 14 270 0 0 12 17 8 0 666 2643

12:30 PM 2 217 26 0 29 15 6 0 17 285 0 1 13 15 10 0 636 2643

12:45 PM 1 241 30 0 48 24 15 0 16 227 1 0 13 15 10 0 641 2694

1:00 PM 1 266 26 0 35 28 9 0 22 289 0 0 3 11 10 0 700 2745

1:15 PM 1 249 17 1 45 26 7 0 10 274 1 0 15 15 5 0 666 2703

1:30 PM 1 266 31 0 33 26 12 0 28 258 1 2 9 11 9 0 687 2723

1:45 PM 0 262 26 0 48 28 8 0 23 273 0 0 8 10 6 0 692 2729

2:00 PM 2 271 22 0 35 26 11 0 14 236 0 0 8 24 9 0 658 2716

2:15 PM 0 293 20 0 27 12 15 1 21 271 1 0 8 10 7 0 686

2:30 PM 1 249 23 0 41 28 25 0 30 268 1 0 9 13 5 0 693

2:45 PM 0 243 17 0 49 30 18 0 24 266 0 0 11 14 7 0 679

Peak Hour 4 1022 104 1 161 104 43 0 76 1048 3 2 40 52 34 0 0.96

Southbound Westbound Northbound Eastbound

Southbound Westbound Northbound Eastbound

MLK Way 52nd Street MLK Way 52nd Street

MLK Way 52nd Street MLK Way 52nd Street

Site Code

Study Name WC10-2728_11 MLK Way/52nd Street

Start Date 10/27/2012

Start Time 11:00 AM



Truck

Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn

11:00 AM 0 2 0 0 0 0 0 0 0 2 0 0 0 0 0 0

11:15 AM 0 3 0 0 0 0 1 0 1 5 0 0 0 0 0 0

11:30 AM 0 2 0 0 0 0 0 0 0 3 0 0 1 0 0 0

11:45 AM 0 6 0 0 0 0 0 0 0 3 0 0 0 0 0 0

12:00 PM 0 2 0 0 2 0 2 0 0 6 0 0 0 1 0 0

12:15 PM 0 3 0 0 0 0 0 0 0 7 0 0 1 0 0 0

12:30 PM 0 6 0 0 0 0 0 0 0 8 0 0 0 0 0 0

12:45 PM 0 1 0 0 0 0 1 0 0 5 0 0 0 0 0 0

1:00 PM 0 5 0 0 0 0 1 0 0 1 0 0 0 1 0 0

1:15 PM 0 5 0 0 0 0 0 0 0 5 0 0 0 0 0 0

1:30 PM 0 4 0 0 0 1 0 0 0 2 0 0 0 0 0 0

1:45 PM 0 4 0 0 0 0 0 0 0 4 0 0 0 0 0 0

2:00 PM 0 6 0 0 0 0 0 0 0 2 0 0 1 0 0 0

2:15 PM 0 3 1 0 0 1 1 0 0 4 0 0 0 0 0 0

2:30 PM 0 4 0 0 0 0 0 0 0 5 0 0 0 0 0 0

2:45 PM 0 2 0 0 0 0 1 0 0 4 0 0 0 2 0 0

Peak Hour 0 15 0 0 0 1 2 0 0 13 0 0 0 1 0 0

Southbound Westbound Northbound Eastbound

Southbound Street Westbound Street Northbound Street Eastbound Street

Site Code

Study Name WC10-2728_11 MLK Way/52nd Street

Start Date 10/27/2012

Start Time 11:00 AM



Pedal Bike (Road)

Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn

11:00 AM 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0

11:15 AM 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0

11:30 AM 0 0 0 0 0 6 0 0 0 0 0 0 0 1 1 0

11:45 AM 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0

12:00 PM 0 3 0 0 1 1 0 0 0 0 0 0 0 1 0 0

12:15 PM 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0

12:30 PM 0 0 0 0 0 1 0 0 0 0 0 0 0 2 0 0

12:45 PM 0 0 0 0 0 2 0 0 0 0 0 0 0 4 0 0

1:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 2 1 0

1:15 PM 0 1 0 0 0 0 0 0 1 4 0 0 0 0 0 0

1:30 PM 0 1 0 0 0 3 0 0 0 1 0 0 0 1 0 0

1:45 PM 0 0 0 0 0 0 0 0 0 1 0 0 0 1 1 0

2:00 PM 0 1 0 0 0 3 0 0 0 0 0 0 0 0 0 0

2:15 PM 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0

2:30 PM 0 0 0 0 0 0 0 0 1 1 0 0 0 2 0 0

2:45 PM 0 1 0 0 0 1 0 0 0 0 0 0 0 0 1 0

Peak Hour 0 2 0 0 0 5 0 0 1 5 0 0 0 7 1 0

Southbound Westbound Northbound Eastbound

Southbound Street Westbound Street Northbound Street Eastbound Street

Site Code

Study Name WC10-2728_11 MLK Way/52nd Street

Start Date 10/27/2012

Start Time 11:00 AM



People

Start Time Peds CCW Peds CW Peds CCW Peds CW Peds CCW Peds CW Peds CCW Peds CW

11:00 AM 0 1 4 0 0 0 0 4

11:15 AM 0 3 0 0 1 2 0 3

11:30 AM 0 0 0 1 0 0 1 1

11:45 AM 3 7 1 4 3 1 1 5

12:00 PM 0 2 1 1 2 0 3 2

12:15 PM 4 3 0 1 0 1 0 1

12:30 PM 1 0 0 0 0 1 6 0

12:45 PM 5 3 0 3 0 1 3 2

1:00 PM 1 3 0 0 3 0 3 6

1:15 PM 1 1 2 0 1 2 3 2

1:30 PM 3 0 3 2 0 3 2 2

1:45 PM 1 5 3 1 1 0 5 2

2:00 PM 2 1 4 1 2 0 5 2

2:15 PM 2 2 0 0 1 2 2 4

2:30 PM 1 4 1 2 6 0 1 7

2:45 PM 0 2 2 0 3 3 2 1

Peak Hour 10 7 5 5 4 6 11 12

17 10 10 23

Southbound Westbound Northbound Eastbound

Southbound Street Westbound Street Northbound Street Eastbound Street

Site Code

Study Name WC10-2728_11 MLK Way/52nd Street

Start Date 10/27/2012

Start Time 11:00 AM



Pedal Bike (Crosswalk)

Start Time Peds CCW Peds CW Peds CCW Peds CW Peds CCW Peds CW Peds CCW Peds CW

11:00 AM 0 0 0 0 0 0 0 0

11:15 AM 0 1 0 0 0 0 0 0

11:30 AM 0 0 0 0 0 0 0 0

11:45 AM 0 0 0 0 0 0 0 0

12:00 PM 0 0 0 0 0 0 0 0

12:15 PM 0 0 0 0 0 0 0 0

12:30 PM 0 0 0 0 0 0 0 0

12:45 PM 0 0 0 0 0 0 0 0

1:00 PM 0 0 0 0 0 0 0 0

1:15 PM 0 0 0 0 0 0 1 0

1:30 PM 0 0 0 0 0 0 0 0

1:45 PM 0 0 0 0 0 0 0 1

2:00 PM 1 0 0 0 0 0 1 0

2:15 PM 0 0 0 0 0 0 0 1

2:30 PM 0 0 0 0 0 0 0 0

2:45 PM 0 2 0 0 0 0 0 0

Peak Hour 0 0 0 0 0 0 1 0

Southbound Westbound Northbound Eastbound

Southbound Street Westbound Street Northbound Street Eastbound Street

Site Code

Study Name WC10-2728_11 MLK Way/52nd Street

Start Date 10/27/2012

Start Time 11:00 AM



Totals

Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn

11:00 AM 2 191 18 1 25 22 10 0 13 250 0 2 6 17 7 0

11:15 AM 1 246 24 0 31 18 15 0 11 229 0 1 1 13 5 0

11:30 AM 0 231 21 1 31 25 12 0 15 236 0 0 12 11 10 1

11:45 AM 2 236 23 0 36 13 10 0 14 264 0 0 14 16 7 0

12:00 PM 1 221 23 0 35 20 12 0 23 256 0 0 8 13 5 0

12:15 PM 1 240 34 0 35 17 18 0 14 271 0 0 12 17 8 0

12:30 PM 2 217 26 0 29 16 6 0 17 285 0 1 13 17 10 0

12:45 PM 1 241 30 0 48 26 15 0 16 227 1 0 13 19 10 0

1:00 PM 1 266 26 0 35 28 9 0 22 289 0 0 3 13 11 0

1:15 PM 1 250 17 1 45 26 7 0 11 278 1 0 15 15 5 0

1:30 PM 1 267 31 0 33 29 12 0 28 259 1 2 9 12 9 0

1:45 PM 0 262 26 0 48 28 8 0 23 274 0 0 8 11 7 0

2:00 PM 2 272 22 0 35 29 11 0 14 236 0 0 8 24 9 0

2:15 PM 0 293 20 0 27 12 15 1 21 273 1 0 8 10 7 0

2:30 PM 1 249 23 0 41 28 25 0 31 269 1 0 9 15 5 0

2:45 PM 0 244 17 0 49 31 18 0 24 266 0 0 11 14 8 0

Peak Hour 4 1024 104 1 161 109 43 0 77 1053 3 2 40 59 35 0

Southbound Westbound Northbound Eastbound

Southbound Street Westbound Street Northbound Street Eastbound Street

Site Code

Study Name WC10-2728_11 MLK Way/52nd Street

Start Date 10/27/2012

Start Time 11:00 AM



MARKS TRAFFIC DATA

File Name : mlk-52-s
Site Code : 11
Start Date : 5/15/2010
Page No : 1

CITY OF OAKLAND

fp
Mietek 916-806-0250

Groups Printed- Vehicles Only
MLK JR WY
Southbound

52nd ST
Westbound

MLK JR WY
Northbound

52nd ST
Eastbound

Start Time RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total Int. Total
16:00 0 296 28 324 31 19 21 71 17 275 29 321 10 18 11 39 755
16:15 3 313 24 340 36 20 17 73 15 264 32 311 9 17 6 32 756
16:30 1 345 36 382 30 15 16 61 12 298 40 350 6 19 14 39 832
16:45 1 316 39 356 29 17 14 60 12 280 30 322 19 11 6 36 774
Total 5 1270 127 1402 126 71 68 265 56 1117 131 1304 44 65 37 146 3117

17:00 1 333 29 363 28 10 17 55 17 248 28 293 12 9 3 24 735
17:15 0 351 23 374 26 12 22 60 12 241 24 277 17 11 6 34 745
17:30 2 319 30 351 25 11 12 48 13 288 35 336 12 14 7 33 768
17:45 2 384 23 409 32 14 31 77 12 246 31 289 15 17 14 46 821
Total 5 1387 105 1497 111 47 82 240 54 1023 118 1195 56 51 30 137 3069

18:00 3 360 31 394 32 20 19 71 9 266 31 306 10 11 6 27 798
18:15 1 365 39 405 39 16 13 68 14 242 30 286 15 9 4 28 787
18:30 2 288 42 332 32 11 21 64 10 199 30 239 8 12 11 31 666
18:45 1 325 19 345 27 20 24 71 16 238 39 293 8 10 10 28 737
Total 7 1338 131 1476 130 67 77 274 49 945 130 1124 41 42 31 114 2988

Grand Total 17 3995 363 4375 367 185 227 779 159 3085 379 3623 141 158 98 397 9174
Apprch % 0.4 91.3 8.3  47.1 23.7 29.1  4.4 85.2 10.5  35.5 39.8 24.7   

Total % 0.2 43.5 4 47.7 4 2 2.5 8.5 1.7 33.6 4.1 39.5 1.5 1.7 1.1 4.3

MLK JR WY
Southbound

52nd ST
Westbound

MLK JR WY
Northbound

52nd ST
Eastbound

Start Time RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total Int. Total
Peak Hour Analysis From 16:00 to 18:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 17:30

17:30 2 319 30 351 25 11 12 48 13 288 35 336 12 14 7 33 768
17:45 2 384 23 409 32 14 31 77 12 246 31 289 15 17 14 46 821
18:00 3 360 31 394 32 20 19 71 9 266 31 306 10 11 6 27 798
18:15 1 365 39 405 39 16 13 68 14 242 30 286 15 9 4 28 787

Total Volume 8 1428 123 1559 128 61 75 264 48 1042 127 1217 52 51 31 134 3174
% App. Total 0.5 91.6 7.9  48.5 23.1 28.4  3.9 85.6 10.4  38.8 38.1 23.1   

PHF .667 .930 .788 .953 .821 .763 .605 .857 .857 .905 .907 .906 .867 .750 .554 .728 .967



MARKS TRAFFIC DATA

File Name : mlk-52-s
Site Code : 11
Start Date : 5/15/2010
Page No : 2

CITY OF OAKLAND

fp
Mietek 916-806-0250
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Vehicles Only

Peak Hour Data

North



MARKS TRAFFIC DATA

File Name : shattuck-52-p
Site Code : 12
Start Date : 5/12/2010
Page No : 1

CITY OF OAKLAND

fp
Mietek 916-806-0250

Groups Printed- Vehicles Only
SHATTUCK AV

Southbound
52nd ST

Westbound
SHATTUCK AV            

Northbound
52nd ST

Eastbound
Start Time RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total Int. Total

16:00 85 47 22 154 40 181 17 238 8 32 22 62 60 182 59 301 755
16:15 99 58 29 186 27 157 11 195 5 37 38 80 56 191 89 336 797
16:30 92 40 36 168 24 173 10 207 10 54 40 104 45 200 77 322 801
16:45 92 26 18 136 29 184 5 218 7 44 47 98 39 261 76 376 828
Total 368 171 105 644 120 695 43 858 30 167 147 344 200 834 301 1335 3181

17:00 93 29 38 160 21 193 8 222 8 58 48 114 48 225 72 345 841
17:15 101 45 36 182 24 189 14 227 13 67 37 117 36 238 78 352 878
17:30 81 32 22 135 30 186 9 225 10 52 34 96 50 262 55 367 823
17:45 111 45 38 194 34 168 7 209 11 44 27 82 43 221 80 344 829
Total 386 151 134 671 109 736 38 883 42 221 146 409 177 946 285 1408 3371

Grand Total 754 322 239 1315 229 1431 81 1741 72 388 293 753 377 1780 586 2743 6552
Apprch % 57.3 24.5 18.2  13.2 82.2 4.7  9.6 51.5 38.9  13.7 64.9 21.4   

Total % 11.5 4.9 3.6 20.1 3.5 21.8 1.2 26.6 1.1 5.9 4.5 11.5 5.8 27.2 8.9 41.9

SHATTUCK AV
Southbound

52nd ST
Westbound

SHATTUCK AV            
Northbound

52nd ST
Eastbound

Start Time RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total Int. Total
Peak Hour Analysis From 16:00 to 17:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 17:00

17:00 93 29 38 160 21 193 8 222 8 58 48 114 48 225 72 345 841
17:15 101 45 36 182 24 189 14 227 13 67 37 117 36 238 78 352 878
17:30 81 32 22 135 30 186 9 225 10 52 34 96 50 262 55 367 823
17:45 111 45 38 194 34 168 7 209 11 44 27 82 43 221 80 344 829

Total Volume 386 151 134 671 109 736 38 883 42 221 146 409 177 946 285 1408 3371
% App. Total 57.5 22.5 20  12.3 83.4 4.3  10.3 54 35.7  12.6 67.2 20.2   

PHF .869 .839 .882 .865 .801 .953 .679 .972 .808 .825 .760 .874 .885 .903 .891 .959 .960
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Peak Hour Begins at 17:00
 
Vehicles Only

Peak Hour Data

North



Car

Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn

11:00 AM 55 21 24 0 24 130 8 0 9 44 39 0 52 141 51 9

11:15 AM 64 32 19 0 18 164 14 0 19 40 31 0 49 162 59 10

11:30 AM 58 28 27 0 32 160 11 0 14 37 43 0 42 145 47 7

11:45 AM 66 38 22 0 16 156 9 1 12 32 34 0 38 162 56 11

12:00 PM 70 31 18 0 26 178 9 1 17 41 49 0 40 166 56 15

12:15 PM 75 35 25 0 25 199 10 1 15 36 26 0 52 193 56 9

12:30 PM 71 42 27 0 40 184 14 2 9 56 46 0 54 164 63 8

12:45 PM 73 48 24 0 29 205 7 1 22 29 49 0 36 199 52 10

1:00 PM 68 34 22 0 26 183 6 2 12 36 46 1 47 168 67 17

1:15 PM 85 32 25 0 45 218 10 0 10 53 43 0 43 159 56 7

1:30 PM 50 37 27 0 34 217 14 1 22 39 48 0 57 169 59 13

1:45 PM 70 40 28 0 32 209 7 0 17 69 52 0 50 169 72 5

2:00 PM 84 31 32 0 37 188 8 2 13 43 33 0 44 172 67 15

2:15 PM 82 24 22 0 27 204 11 0 18 49 37 0 28 159 62 11

2:30 PM 95 30 31 0 33 192 12 1 11 44 54 0 57 146 59 9

2:45 PM 61 49 23 0 29 206 7 0 10 34 45 0 36 155 57 12

Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn 15-Min Total Hour Total

11:00 AM 55 21 25 0 26 133 8 0 9 44 39 0 52 144 52 9 617 2624

11:15 AM 67 33 20 0 18 166 14 0 19 40 31 0 49 163 60 10 690 2738

11:30 AM 59 28 27 0 32 160 11 0 14 37 45 0 46 146 48 7 660 2816

11:45 AM 66 38 22 0 16 157 9 1 12 32 35 0 39 163 56 11 657 2944

12:00 PM 70 32 18 0 26 185 9 1 17 43 49 0 41 169 56 15 731 3075

12:15 PM 75 35 25 0 27 204 10 1 16 37 26 0 52 195 56 9 768 3086

12:30 PM 72 43 27 0 40 186 14 2 9 56 47 0 54 167 63 8 788 3106

12:45 PM 74 48 24 0 29 207 7 1 22 29 49 0 36 200 52 10 788 3111

1:00 PM 68 34 22 0 26 185 6 2 12 36 46 1 47 172 68 17 742 3147

1:15 PM 85 32 25 0 45 218 10 0 10 53 43 0 45 159 56 7 788 3177

1:30 PM 50 37 27 0 34 219 14 1 22 39 49 0 58 170 60 13 793 3132

1:45 PM 71 40 28 0 32 209 7 0 17 69 52 0 51 170 73 5 824 3117

2:00 PM 85 31 32 0 37 189 8 2 13 43 33 0 44 173 67 15 772 3018

2:15 PM 83 24 22 0 27 209 11 0 18 49 37 0 28 161 62 12 743

2:30 PM 95 30 31 0 33 194 12 1 11 45 54 0 57 146 60 9 778

2:45 PM 62 49 23 0 29 206 7 0 10 34 45 0 36 155 57 12 725

Peak Hour 277 151 98 0 134 829 37 4 66 157 187 1 186 701 236 47 0.98

Southbound Westbound Northbound Eastbound

Southbound Westbound Northbound Eastbound

Shattuck Avenue 52nd Street Shattuck Avenue 52nd Street

Shattuck Avenue 52nd Street Shattuck Avenue 52nd Street

Site Code

Study Name WC10-2728_12 Shattuck Avenue/52nd Street

Start Date 10/27/2012

Start Time 11:00 AM



Truck

Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn

11:00 AM 0 0 1 0 2 3 0 0 0 0 0 0 0 3 1 0

11:15 AM 3 1 1 0 0 2 0 0 0 0 0 0 0 1 1 0

11:30 AM 1 0 0 0 0 0 0 0 0 0 2 0 4 1 1 0

11:45 AM 0 0 0 0 0 1 0 0 0 0 1 0 1 1 0 0

12:00 PM 0 1 0 0 0 7 0 0 0 2 0 0 1 3 0 0

12:15 PM 0 0 0 0 2 5 0 0 1 1 0 0 0 2 0 0

12:30 PM 1 1 0 0 0 2 0 0 0 0 1 0 0 3 0 0

12:45 PM 1 0 0 0 0 2 0 0 0 0 0 0 0 1 0 0

1:00 PM 0 0 0 0 0 2 0 0 0 0 0 0 0 4 1 0

1:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0

1:30 PM 0 0 0 0 0 2 0 0 0 0 1 0 1 1 1 0

1:45 PM 1 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0

2:00 PM 1 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0

2:15 PM 1 0 0 0 0 5 0 0 0 0 0 0 0 2 0 1

2:30 PM 0 0 0 0 0 2 0 0 0 1 0 0 0 0 1 0

2:45 PM 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Peak Hour 1 0 0 0 0 6 0 0 0 0 1 0 3 6 2 0

Southbound Westbound Northbound Eastbound

Southbound Street Westbound Street Northbound Street Eastbound Street

Site Code

Study Name WC10-2728_12 Shattuck Avenue/52nd Street

Start Date 10/27/2012

Start Time 11:00 AM



Pedal Bike (Road)

Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn

11:00 AM 0 5 0 0 0 0 0 0 0 2 0 0 0 0 0 0

11:15 AM 0 5 0 0 0 0 0 0 0 7 2 0 1 0 0 0

11:30 AM 2 2 0 0 0 3 0 0 0 2 0 0 0 1 0 0

11:45 AM 0 2 0 0 0 0 0 0 0 1 0 0 0 0 0 0

12:00 PM 0 2 0 0 0 1 0 0 1 1 0 0 0 0 0 0

12:15 PM 0 3 0 0 0 0 0 0 0 4 0 0 0 1 0 0

12:30 PM 1 0 2 0 0 1 0 0 0 1 0 0 0 1 0 0

12:45 PM 0 1 0 0 1 0 0 0 0 5 2 0 1 1 0 0

1:00 PM 0 4 0 0 0 0 0 0 0 5 0 0 0 3 0 0

1:15 PM 0 5 0 0 1 0 0 0 0 5 0 0 0 0 0 0

1:30 PM 0 1 0 0 2 0 0 0 0 2 0 0 1 1 0 0

1:45 PM 0 3 0 0 0 0 0 0 0 4 0 0 1 0 0 0

2:00 PM 0 5 0 0 1 5 0 0 0 0 0 0 0 0 0 0

2:15 PM 1 3 0 0 0 3 0 0 0 4 0 0 0 0 0 0

2:30 PM 0 6 2 0 0 0 0 0 0 4 0 0 0 1 0 0

2:45 PM 1 2 0 0 1 0 0 0 0 0 0 0 0 0 2 0

Peak Hour 0 11 0 0 4 0 0 0 0 17 2 0 2 5 0 0

Southbound Westbound Northbound Eastbound

Southbound Street Westbound Street Northbound Street Eastbound Street

Site Code

Study Name WC10-2728_12 Shattuck Avenue/52nd Street

Start Date 10/27/2012

Start Time 11:00 AM



People

Start Time Peds CCW Peds CW Peds CCW Peds CW Peds CCW Peds CW Peds CCW Peds CW

11:00 AM 0 1 0 1 0 2 0 3

11:15 AM 0 0 0 1 0 1 1 0

11:30 AM 5 1 4 4 3 2 7 1

11:45 AM 1 3 1 3 3 3 1 5

12:00 PM 0 3 5 4 1 1 1 1

12:15 PM 2 1 1 0 1 0 1 0

12:30 PM 3 1 1 2 2 2 4 0

12:45 PM 1 4 0 3 1 1 0 1

1:00 PM 0 6 1 0 0 0 6 2

1:15 PM 3 5 4 5 0 3 1 3

1:30 PM 0 1 0 1 0 0 1 3

1:45 PM 0 2 1 1 0 0 1 0

2:00 PM 1 0 4 2 0 2 0 0

2:15 PM 0 0 5 2 2 1 0 0

2:30 PM 0 0 1 3 1 1 0 0

2:45 PM 0 0 4 0 2 4 0 0

Peak Hour 4 16 5 9 1 4 8 9

20 14 5 17

Southbound Westbound Northbound Eastbound

Southbound Street Westbound Street Northbound Street Eastbound Street

Site Code

Study Name WC10-2728_12 Shattuck Avenue/52nd Street

Start Date 10/27/2012

Start Time 11:00 AM



Pedal Bike (Crosswalk)

Start Time Peds CCW Peds CW Peds CCW Peds CW Peds CCW Peds CW Peds CCW Peds CW

11:00 AM 1 0 0 0 0 0 0 0

11:15 AM 0 0 0 0 0 0 0 0

11:30 AM 0 0 0 0 0 0 0 0

11:45 AM 1 0 0 0 0 0 0 0

12:00 PM 0 0 0 0 0 0 3 0

12:15 PM 0 2 0 1 0 0 0 0

12:30 PM 0 0 0 0 0 0 1 0

12:45 PM 1 0 0 0 2 1 0 1

1:00 PM 0 0 0 0 0 0 0 0

1:15 PM 0 2 0 0 0 0 0 0

1:30 PM 0 1 0 0 0 0 0 0

1:45 PM 0 0 0 0 0 0 0 0

2:00 PM 1 1 0 0 0 0 0 0

2:15 PM 0 0 0 2 0 0 0 0

2:30 PM 0 0 0 0 0 0 0 0

2:45 PM 0 0 2 0 0 0 0 0

Peak Hour 1 3 0 0 2 1 0 1

Southbound Westbound Northbound Eastbound

Southbound Street Westbound Street Northbound Street Eastbound Street

Site Code

Study Name WC10-2728_12 Shattuck Avenue/52nd Street

Start Date 10/27/2012

Start Time 11:00 AM



Totals

Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn

11:00 AM 55 26 25 0 26 133 8 0 9 46 39 0 52 144 52 9

11:15 AM 67 38 20 0 18 166 14 0 19 47 33 0 50 163 60 10

11:30 AM 61 30 27 0 32 163 11 0 14 39 45 0 46 147 48 7

11:45 AM 66 40 22 0 16 157 9 1 12 33 35 0 39 163 56 11

12:00 PM 70 34 18 0 26 186 9 1 18 44 49 0 41 169 56 15

12:15 PM 75 38 25 0 27 204 10 1 16 41 26 0 52 196 56 9

12:30 PM 73 43 29 0 40 187 14 2 9 57 47 0 54 168 63 8

12:45 PM 74 49 24 0 30 207 7 1 22 34 51 0 37 201 52 10

1:00 PM 68 38 22 0 26 185 6 2 12 41 46 1 47 175 68 17

1:15 PM 85 37 25 0 46 218 10 0 10 58 43 0 45 159 56 7

1:30 PM 50 38 27 0 36 219 14 1 22 41 49 0 59 171 60 13

1:45 PM 71 43 28 0 32 209 7 0 17 73 52 0 52 170 73 5

2:00 PM 85 36 32 0 38 194 8 2 13 43 33 0 44 173 67 15

2:15 PM 84 27 22 0 27 212 11 0 18 53 37 0 28 161 62 12

2:30 PM 95 36 33 0 33 194 12 1 11 49 54 0 57 147 60 9

2:45 PM 63 51 23 0 30 206 7 0 10 34 45 0 36 155 59 12

Peak Hour 277 162 98 0 138 829 37 4 66 174 189 1 188 706 236 47

`

Southbound Westbound Northbound Eastbound

Southbound Street Westbound Street Northbound Street Eastbound Street

Site Code

Study Name WC10-2728_12 Shattuck Avenue/52nd Street

Start Date 10/27/2012

Start Time 11:00 AM



MARKS TRAFFIC DATA

File Name : shattuck-52-s
Site Code : 12
Start Date : 5/15/2010
Page No : 1

CITY OF OAKLAND

fp
Mietek 916-806-0250

Groups Printed- Vehicles Only
SHATTUCK AV

Southbound
52nd ST

Westbound
SHATTUCK AV

Northbound
52nd ST

Eastbound
Start Time RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total Int. Total

16:00 77 52 23 152 33 165 5 203 11 43 45 99 54 174 78 306 760
16:15 100 44 30 174 57 144 8 209 7 44 35 86 45 162 69 276 745
16:30 113 39 28 180 29 156 9 194 4 40 33 77 33 149 66 248 699
16:45 84 45 24 153 30 160 7 197 8 47 45 100 31 175 62 268 718
Total 374 180 105 659 149 625 29 803 30 174 158 362 163 660 275 1098 2922

17:00 94 47 25 166 54 124 11 189 11 46 35 92 31 148 66 245 692
17:15 93 42 27 162 28 123 5 156 10 39 30 79 34 159 73 266 663
17:30 91 36 29 156 27 131 7 165 11 60 43 114 29 144 83 256 691
17:45 113 44 29 186 48 108 6 162 9 37 34 80 37 136 75 248 676
Total 391 169 110 670 157 486 29 672 41 182 142 365 131 587 297 1015 2722

18:00 96 41 28 165 23 144 6 173 5 34 40 79 28 132 61 221 638
18:15 95 34 26 155 28 135 9 172 13 32 45 90 27 156 80 263 680
18:30 92 54 35 181 23 142 9 174 11 35 38 84 40 132 68 240 679
18:45 102 43 28 173 22 133 4 159 7 31 26 64 32 130 56 218 614
Total 385 172 117 674 96 554 28 678 36 132 149 317 127 550 265 942 2611

Grand Total 1150 521 332 2003 402 1665 86 2153 107 488 449 1044 421 1797 837 3055 8255
Apprch % 57.4 26 16.6  18.7 77.3 4  10.2 46.7 43  13.8 58.8 27.4   

Total % 13.9 6.3 4 24.3 4.9 20.2 1 26.1 1.3 5.9 5.4 12.6 5.1 21.8 10.1 37

SHATTUCK AV
Southbound

52nd ST
Westbound

SHATTUCK AV
Northbound

52nd ST
Eastbound

Start Time RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total Int. Total
Peak Hour Analysis From 16:00 to 18:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 16:00

16:00 77 52 23 152 33 165 5 203 11 43 45 99 54 174 78 306 760
16:15 100 44 30 174 57 144 8 209 7 44 35 86 45 162 69 276 745
16:30 113 39 28 180 29 156 9 194 4 40 33 77 33 149 66 248 699
16:45 84 45 24 153 30 160 7 197 8 47 45 100 31 175 62 268 718

Total Volume 374 180 105 659 149 625 29 803 30 174 158 362 163 660 275 1098 2922
% App. Total 56.8 27.3 15.9  18.6 77.8 3.6  8.3 48.1 43.6  14.8 60.1 25   

PHF .827 .865 .875 .915 .654 .947 .806 .961 .682 .926 .878 .905 .755 .943 .881 .897 .961



MARKS TRAFFIC DATA

File Name : shattuck-52-s
Site Code : 12
Start Date : 5/15/2010
Page No : 2

CITY OF OAKLAND

fp
Mietek 916-806-0250
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MARKS TRAFFIC DATA

File Name : telegraph-45-p
Site Code : 13
Start Date : 5/12/2010
Page No : 1

CITY OF OAKLAND

fp
Mietek 916-806-0250

Groups Printed- Vehicles Only
TELEGRAPH AVE

Southbound
45th ST

Westbound
TELEGRAPH AVE          

Northbound
45th ST

Eastbound
SHATTUCK AVE
Southeastbound

Start Time RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total RT TH App. Total Int. Total

16:00 3 121 6 130 9 10 5 24 4 166 9 179 9 11 10 30 8 54 62 425
16:15 5 150 4 159 9 11 2 22 2 178 5 185 11 11 8 30 13 63 76 472
16:30 6 133 9 148 17 14 7 38 7 174 2 183 9 15 13 37 12 54 66 472
16:45 6 138 5 149 10 7 9 26 9 174 5 188 11 7 9 27 12 33 45 435
Total 20 542 24 586 45 42 23 110 22 692 21 735 40 44 40 124 45 204 249 1804

17:00 5 148 4 157 6 13 5 24 2 210 4 216 11 7 15 33 8 61 69 499
17:15 0 115 4 119 4 13 5 22 5 194 13 212 5 18 9 32 11 54 65 450
17:30 4 132 4 140 8 7 9 24 5 200 6 211 9 13 9 31 13 46 59 465
17:45 4 118 5 127 14 13 6 33 3 182 2 187 6 11 12 29 8 52 60 436
Total 13 513 17 543 32 46 25 103 15 786 25 826 31 49 45 125 40 213 253 1850

Grand Total 33 1055 41 1129 77 88 48 213 37 1478 46 1561 71 93 85 249 85 417 502 3654
Apprch % 2.9 93.4 3.6  36.2 41.3 22.5  2.4 94.7 2.9  28.5 37.3 34.1  16.9 83.1   

Total % 0.9 28.9 1.1 30.9 2.1 2.4 1.3 5.8 1 40.4 1.3 42.7 1.9 2.5 2.3 6.8 2.3 11.4 13.7

TELEGRAPH AVE
Southbound

45th ST
Westbound

TELEGRAPH AVE          
Northbound

45th ST
Eastbound

SHATTUCK AVE
Southeastbound

Start Time RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total RT TH App. Total Int. Total

Peak Hour Analysis From 16:00 to 17:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 16:15

16:15 5 150 4 159 9 11 2 22 2 178 5 185 11 11 8 30 13 63 76 472
16:30 6 133 9 148 17 14 7 38 7 174 2 183 9 15 13 37 12 54 66 472
16:45 6 138 5 149 10 7 9 26 9 174 5 188 11 7 9 27 12 33 45 435
17:00 5 148 4 157 6 13 5 24 2 210 4 216 11 7 15 33 8 61 69 499

Total Volume 22 569 22 613 42 45 23 110 20 736 16 772 42 40 45 127 45 211 256 1878
% App. Total 3.6 92.8 3.6  38.2 40.9 20.9  2.6 95.3 2.1  33.1 31.5 35.4  17.6 82.4   

PHF .917 .948 .611 .964 .618 .804 .639 .724 .556 .876 .800 .894 .955 .667 .750 .858 .865 .837 .842 .941
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Peak Hour Begins at 16:15
 
Vehicles Only

Peak Hour Data

North



Car

Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Hard Right Bear Right Bear Left Hard Left

11:00 AM 2 107 6 4 6 5 4 0 5 128 5 0 3 4 11 0 11 49 0 0

11:15 AM 7 116 9 0 6 6 4 0 12 154 1 2 1 8 10 0 8 39 0 0

11:30 AM 1 140 5 2 4 12 2 0 12 139 3 0 6 6 11 0 12 46 0 0

11:45 AM 4 96 3 1 6 5 7 0 12 154 3 0 1 10 10 0 9 51 0 0

12:00 PM 7 125 10 3 4 9 2 0 10 167 2 0 1 7 18 0 9 36 0 0

12:15 PM 1 118 6 1 8 14 8 0 9 173 4 0 6 11 9 0 13 63 0 0

12:30 PM 6 135 9 1 8 11 2 0 9 164 3 1 2 8 9 0 13 58 0 0

12:45 PM 0 133 12 3 12 9 4 0 10 174 3 0 2 6 15 0 19 62 0 0

1:00 PM 2 125 6 0 12 9 8 0 5 164 6 1 8 10 13 0 19 49 0 0

1:15 PM 3 113 8 2 10 9 4 0 12 161 5 0 2 7 7 0 15 47 0 0

1:30 PM 5 139 11 4 11 10 9 0 8 184 5 2 1 7 12 0 19 61 0 0

1:45 PM 0 107 6 1 6 11 8 0 3 166 4 0 4 5 13 0 19 54 0 0

2:00 PM 2 111 10 2 8 8 3 0 10 142 3 1 6 7 8 0 13 54 0 0

2:15 PM 4 113 12 2 6 8 0 0 3 161 2 1 4 4 6 0 14 41 0 0

2:30 PM 2 127 3 0 5 5 4 0 8 163 5 0 3 5 5 0 12 57 0 0

2:45 PM 3 112 9 2 5 7 4 0 7 157 0 0 2 5 10 0 12 45 0 0

Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Hard Right Bear Right Bear Left Hard Left 15-Min Total Hour Total

11:00 AM 2 111 6 4 6 5 4 0 5 131 5 0 3 4 11 0 12 49 0 0 358 1525

11:15 AM 7 118 9 0 6 6 4 0 13 154 1 2 1 8 10 0 8 39 0 0 386 1584

11:30 AM 1 142 5 2 4 12 2 0 12 140 3 0 6 6 11 0 12 48 0 0 406 1649

11:45 AM 4 97 3 1 6 5 7 0 12 156 3 0 1 10 10 0 9 51 0 0 375 1686

12:00 PM 7 127 10 3 4 9 2 0 10 171 2 0 1 7 18 0 9 37 0 0 417 1778

12:15 PM 1 120 6 1 8 14 8 0 9 176 4 0 6 11 9 0 13 65 0 0 451 1804

12:30 PM 6 135 9 1 8 11 2 0 9 167 3 1 2 8 9 0 13 59 0 0 443 1760

12:45 PM 0 136 12 3 12 9 4 0 10 174 3 0 2 6 15 0 19 62 0 0 467 1809

1:00 PM 2 126 6 0 12 9 8 0 5 168 6 1 8 10 14 0 19 49 0 0 443 1752

1:15 PM 3 114 8 2 10 9 4 0 12 162 5 0 2 7 7 0 15 47 0 0 407 1699

1:30 PM 5 141 11 4 11 10 9 0 8 186 5 2 1 7 12 0 19 61 0 0 492 1678

1:45 PM 0 109 6 1 6 11 8 0 3 167 4 0 4 5 13 0 19 54 0 0 410 1595

2:00 PM 2 112 10 2 8 8 3 0 10 143 3 1 6 7 8 0 13 54 0 0 390 1566

2:15 PM 4 116 12 2 6 8 0 0 3 163 2 1 4 4 6 0 14 41 0 0 386

2:30 PM 2 127 3 0 5 5 4 0 8 166 5 0 3 5 5 0 12 59 0 0 409

2:45 PM 3 113 9 2 5 7 4 0 7 157 0 0 2 5 10 0 12 45 0 0 381

Peak Hour 10 517 37 9 45 37 25 0 35 690 19 3 13 30 48 0 72 219 0 0 0.92

Southbound Westbound Northbound Eastbound Southeastbound

Southbound Westbound Northbound Eastbound Southeastbound

Telegraph Avenue 45th Street Telegraph Avenue 45th Street Shattuck Avenue

Telegraph Avenue 45th Street Telegraph Avenue 45th Street Shattuck Avenue

Site Code

Study Name WC10-2728_13 Telegraph Ave/45th St/Shattuck Ave

Start Date 10/27/2012

Start Time 11:00 AM



Truck

Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Hard Right Bear Right Bear Left Hard Left

11:00 AM 0 4 0 0 0 0 0 0 0 3 0 0 0 0 0 0 1 0 0 0

11:15 AM 0 2 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0

11:30 AM 0 2 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 2 0 0

11:45 AM 0 1 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0

12:00 PM 0 2 0 0 0 0 0 0 0 4 0 0 0 0 0 0 0 1 0 0

12:15 PM 0 2 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 2 0 0

12:30 PM 0 0 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 1 0 0

12:45 PM 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1:00 PM 0 1 0 0 0 0 0 0 0 4 0 0 0 0 1 0 0 0 0 0

1:15 PM 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0

1:30 PM 0 2 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0

1:45 PM 0 2 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0

2:00 PM 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0

2:15 PM 0 3 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0

2:30 PM 0 0 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 2 0 0

2:45 PM 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Peak Hour 0 7 0 0 0 0 0 0 0 7 0 0 0 0 1 0 0 0 0 0

Southbound Westbound Northbound Eastbound Southeastbound

Southbound Street Westbound Street Northbound Street Eastbound Street South-Eastbound Street

Site Code

Study Name WC10-2728_13 Telegraph Ave/45th St/Shattuck Ave

Start Date 10/27/2012

Start Time 11:00 AM



Pedal Bike (Road)

Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Hard Right Bear Right Bear Left Hard Left

11:00 AM 0 1 0 0 0 0 1 0 1 3 0 0 0 3 1 0 1 5 0 0

11:15 AM 0 4 0 0 1 0 0 0 0 8 0 0 0 3 0 0 2 3 0 0

11:30 AM 0 8 0 0 0 1 0 0 0 9 0 0 0 0 1 0 0 5 0 0

11:45 AM 0 1 0 0 1 0 0 0 0 12 0 0 0 0 0 0 0 4 0 0

12:00 PM 0 6 0 0 0 2 3 0 0 10 0 0 0 2 0 0 1 6 0 0

12:15 PM 1 4 0 0 0 3 0 0 1 13 0 0 0 1 1 0 1 3 0 0

12:30 PM 0 7 0 0 0 0 0 0 0 12 0 0 0 0 0 0 0 4 0 0

12:45 PM 0 6 0 0 1 0 0 0 0 10 0 0 0 0 0 0 3 2 0 0

1:00 PM 0 6 0 0 0 0 0 0 0 7 0 0 1 0 2 0 0 7 0 0

1:15 PM 0 5 0 0 1 0 0 0 0 9 0 0 0 0 0 0 0 5 0 0

1:30 PM 0 2 0 0 2 0 0 0 0 9 0 0 0 1 0 0 0 5 0 1

1:45 PM 0 3 0 0 1 2 0 0 1 9 0 0 0 0 2 0 2 6 0 0

2:00 PM 0 6 0 0 1 0 2 0 0 4 0 0 0 0 0 0 1 5 0 0

2:15 PM 0 6 0 0 0 1 0 0 0 14 0 0 0 2 1 0 0 9 0 0

2:30 PM 2 6 0 0 0 0 0 0 3 10 0 0 0 2 0 0 0 6 0 0

2:45 PM 0 5 0 0 3 0 1 0 2 5 0 0 0 0 0 0 0 2 0 0

Peak Hour 0 19 0 0 4 0 0 0 0 35 0 0 1 1 2 0 3 19 0 1

Southbound Westbound Northbound Eastbound Southeastbound

Southbound Street Westbound Street Northbound Street Eastbound Street South-Eastbound Street

Site Code

Study Name WC10-2728_13 Telegraph Ave/45th St/Shattuck Ave

Start Date 10/27/2012

Start Time 11:00 AM



People

Start Time Peds CCW Peds CW Peds CCW Peds CW Peds CCW Peds CW Peds CCW Peds CW Peds CCW Peds CW

11:00 AM 0 0 12 4 0 0 8 7 1 4

11:15 AM 1 3 2 2 3 1 8 6 5 8

11:30 AM 0 3 5 8 1 2 11 17 4 5

11:45 AM 2 4 7 11 3 5 21 12 3 8

12:00 PM 1 1 18 10 4 0 10 7 9 5

12:15 PM 0 8 8 13 3 4 11 13 3 5

12:30 PM 1 3 13 8 1 3 19 11 7 11

12:45 PM 1 3 9 7 3 5 13 22 5 5

1:00 PM 0 1 9 4 8 4 16 9 4 0

1:15 PM 1 2 3 8 0 1 20 12 8 9

1:30 PM 7 8 11 9 4 1 10 17 3 5

1:45 PM 0 5 12 3 7 2 10 13 7 3

2:00 PM 3 0 13 8 3 0 16 17 3 1

2:15 PM 0 3 16 2 5 3 13 10 6 4

2:30 PM 0 1 8 7 0 0 11 6 3 1

2:45 PM 1 0 6 4 7 2 14 12 5 4

Peak Hour 9 14 32 28 15 11 59 60 20 19 0 0 0 0

23 60 26 119 39

Southbound Westbound Northbound Eastbound Southeastbound

Southbound Street Westbound Street Northbound Street Eastbound Street South-Eastbound Street

Site Code

Study Name WC10-2728_13 Telegraph Ave/45th St/Shattuck Ave

Start Date 10/27/2012

Start Time 11:00 AM



Pedal Bike (Crosswalk)

Start Time Peds CCW Peds CW Peds CCW Peds CW Peds CCW Peds CW Peds CCW Peds CW Peds CCW Peds CW

11:00 AM 0 0 0 0 0 0 1 1 0 0

11:15 AM 0 0 0 0 0 0 1 0 0 0

11:30 AM 0 0 1 0 0 0 0 0 0 0

11:45 AM 0 0 0 0 0 0 0 0 0 0

12:00 PM 0 0 0 0 0 0 0 0 0 0

12:15 PM 0 0 0 0 0 0 0 0 0 0

12:30 PM 0 2 0 0 0 0 1 1 0 0

12:45 PM 0 0 0 0 0 0 3 1 0 0

1:00 PM 0 0 0 0 0 1 0 3 1 0

1:15 PM 0 1 1 0 0 0 0 0 0 0

1:30 PM 0 1 0 1 0 0 0 0 0 0

1:45 PM 0 0 0 0 0 0 0 1 0 0

2:00 PM 0 0 1 0 0 0 1 0 0 1

2:15 PM 0 0 1 0 0 0 0 1 0 0

2:30 PM 0 0 0 0 0 0 0 0 0 0

2:45 PM 0 1 0 0 0 0 0 0 0 1

Peak Hour 0 2 1 1 0 1 3 4 1 0

Southbound Westbound Northbound Eastbound Southeastbound

Southbound Street Westbound Street Northbound Street Eastbound Street South-Eastbound Street

Site Code

Study Name WC10-2728_13 Telegraph Ave/45th St/Shattuck Ave

Start Date 10/27/2012

Start Time 11:00 AM



Totals

Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Hard Right Bear Right Bear Left Hard Left

11:00 AM 2 112 6 4 6 5 5 0 6 134 5 0 3 7 12 0 13 54 0 0

11:15 AM 7 122 9 0 7 6 4 0 13 162 1 2 1 11 10 0 10 42 0 0

11:30 AM 1 150 5 2 4 13 2 0 12 149 3 0 6 6 12 0 12 53 0 0

11:45 AM 4 98 3 1 7 5 7 0 12 168 3 0 1 10 10 0 9 55 0 0

12:00 PM 7 133 10 3 4 11 5 0 10 181 2 0 1 9 18 0 10 43 0 0

12:15 PM 2 124 6 1 8 17 8 0 10 189 4 0 6 12 10 0 14 68 0 0

12:30 PM 6 142 9 1 8 11 2 0 9 179 3 1 2 8 9 0 13 63 0 0

12:45 PM 0 142 12 3 13 9 4 0 10 184 3 0 2 6 15 0 22 64 0 0

1:00 PM 2 132 6 0 12 9 8 0 5 175 6 1 9 10 16 0 19 56 0 0

1:15 PM 3 119 8 2 11 9 4 0 12 171 5 0 2 7 7 0 15 52 0 0

1:30 PM 5 143 11 4 13 10 9 0 8 195 5 2 1 8 12 0 19 66 0 1

1:45 PM 0 112 6 1 7 13 8 0 4 176 4 0 4 5 15 0 21 60 0 0

2:00 PM 2 118 10 2 9 8 5 0 10 147 3 1 6 7 8 0 14 59 0 0

2:15 PM 4 122 12 2 6 9 0 0 3 177 2 1 4 6 7 0 14 50 0 0

2:30 PM 4 133 3 0 5 5 4 0 11 176 5 0 3 7 5 0 12 65 0 0

2:45 PM 3 118 9 2 8 7 5 0 9 162 0 0 2 5 10 0 12 47 0 0

Peak Hour 10 536 37 9 49 37 25 0 35 725 19 3 14 31 50 0 75 238 0 1

Southbound Westbound Northbound Eastbound Southeastbound

Southbound Street Westbound Street Northbound Street Eastbound Street South-Eastbound Street

Site Code

Study Name WC10-2728_13 Telegraph Ave/45th St/Shattuck Ave

Start Date 10/27/2012

Start Time 11:00 AM



MARKS TRAFFIC DATA

File Name : telegraph-45-s
Site Code : 13
Start Date : 5/15/2010
Page No : 1

CITY OF OAKLAND

fp
Mietek 916-806-0250

Groups Printed- Vehicles Only
TELEGRAPH AVE

Southbound
45th ST

Westbound
TELEGRAPH AVE          

Northbound
45th ST

Eastbound
SHATTUCK AVE
Southeastbound

Start Time RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total RT TH App. Total Int. Total

16:00 4 154 4 162 8 5 5 18 4 146 5 155 3 3 8 14 9 59 68 417
16:15 5 143 6 154 4 2 6 12 7 146 2 155 4 7 3 14 10 64 74 409
16:30 4 130 3 137 5 8 3 16 9 141 4 154 4 7 11 22 6 47 53 382
16:45 3 119 5 127 5 4 11 20 1 146 3 150 7 4 9 20 10 41 51 368
Total 16 546 18 580 22 19 25 66 21 579 14 614 18 21 31 70 35 211 246 1576

17:00 3 131 4 138 9 11 4 24 0 149 4 153 3 8 7 18 7 50 57 390
17:15 3 124 4 131 7 3 4 14 6 143 3 152 8 5 11 24 7 56 63 384
17:30 1 120 3 124 6 13 7 26 2 153 5 160 3 4 10 17 4 52 56 383
17:45 3 99 3 105 5 6 1 12 0 121 2 123 6 3 11 20 7 41 48 308
Total 10 474 14 498 27 33 16 76 8 566 14 588 20 20 39 79 25 199 224 1465

18:00 3 140 4 147 7 5 7 19 0 143 3 146 12 6 6 24 7 34 41 377
18:15 5 133 2 140 11 6 5 22 4 149 2 155 2 5 13 20 5 47 52 389
18:30 4 112 3 119 5 3 2 10 0 115 3 118 4 2 6 12 10 52 62 321
18:45 1 113 3 117 3 6 7 16 5 120 2 127 3 3 3 9 13 67 80 349
Total 13 498 12 523 26 20 21 67 9 527 10 546 21 16 28 65 35 200 235 1436

Grand Total 39 1518 44 1601 75 72 62 209 38 1672 38 1748 59 57 98 214 95 610 705 4477
Apprch % 2.4 94.8 2.7  35.9 34.4 29.7  2.2 95.7 2.2  27.6 26.6 45.8  13.5 86.5   

Total % 0.9 33.9 1 35.8 1.7 1.6 1.4 4.7 0.8 37.3 0.8 39 1.3 1.3 2.2 4.8 2.1 13.6 15.7

TELEGRAPH AVE
Southbound

45th ST
Westbound

TELEGRAPH AVE          
Northbound

45th ST
Eastbound

SHATTUCK AVE
Southeastbound

Start Time RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total RT TH App. Total Int. Total

Peak Hour Analysis From 16:00 to 18:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 16:00

16:00 4 154 4 162 8 5 5 18 4 146 5 155 3 3 8 14 9 59 68 417
16:15 5 143 6 154 4 2 6 12 7 146 2 155 4 7 3 14 10 64 74 409
16:30 4 130 3 137 5 8 3 16 9 141 4 154 4 7 11 22 6 47 53 382
16:45 3 119 5 127 5 4 11 20 1 146 3 150 7 4 9 20 10 41 51 368

Total Volume 16 546 18 580 22 19 25 66 21 579 14 614 18 21 31 70 35 211 246 1576
% App. Total 2.8 94.1 3.1  33.3 28.8 37.9  3.4 94.3 2.3  25.7 30 44.3  14.2 85.8   

PHF .800 .886 .750 .895 .688 .594 .568 .825 .583 .991 .700 .990 .643 .750 .705 .795 .875 .824 .831 .945



MARKS TRAFFIC DATA

File Name : telegraph-45-s
Site Code : 13
Start Date : 5/15/2010
Page No : 2

CITY OF OAKLAND

fp
Mietek 916-806-0250
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Peak Hour Begins at 16:00
 
Vehicles Only
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MARKS TRAFFIC DATA

File Name : telegraph-52-p
Site Code : 14
Start Date : 5/13/2010
Page No : 1

CITY OF OAKLAND

fp
Mietek 916-806-0250

Groups Printed- Vehicles Only
TELEGRAPH AV

Southbound
CLAREMONT AV

Westbound
TELEGRAPH AV           

Northbound
52nd ST

Eastbound
Start Time RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total Int. Total

16:00 39 123 16 178 20 28 24 72 32 203 2 237 4 2 6 12 499
16:15 50 164 21 235 16 28 30 74 47 187 1 235 5 1 7 13 557
16:30 31 127 26 184 40 25 26 91 42 178 5 225 3 1 2 6 506
16:45 35 156 17 208 30 14 30 74 58 219 1 278 4 0 1 5 565
Total 155 570 80 805 106 95 110 311 179 787 9 975 16 4 16 36 2127

17:00 36 117 13 166 43 20 26 89 64 201 2 267 3 0 5 8 530
17:15 25 159 22 206 30 11 23 64 39 221 5 265 2 2 2 6 541
17:30 44 162 18 224 37 15 26 78 34 215 2 251 3 2 3 8 561
17:45 35 152 18 205 36 14 23 73 43 223 0 266 0 1 1 2 546
Total 140 590 71 801 146 60 98 304 180 860 9 1049 8 5 11 24 2178

Grand Total 295 1160 151 1606 252 155 208 615 359 1647 18 2024 24 9 27 60 4305
Apprch % 18.4 72.2 9.4  41 25.2 33.8  17.7 81.4 0.9  40 15 45   

Total % 6.9 26.9 3.5 37.3 5.9 3.6 4.8 14.3 8.3 38.3 0.4 47 0.6 0.2 0.6 1.4

TELEGRAPH AV
Southbound

CLAREMONT AV
Westbound

TELEGRAPH AV           
Northbound

52nd ST
Eastbound

Start Time RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total Int. Total
Peak Hour Analysis From 16:00 to 17:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 16:45

16:45 35 156 17 208 30 14 30 74 58 219 1 278 4 0 1 5 565
17:00 36 117 13 166 43 20 26 89 64 201 2 267 3 0 5 8 530
17:15 25 159 22 206 30 11 23 64 39 221 5 265 2 2 2 6 541
17:30 44 162 18 224 37 15 26 78 34 215 2 251 3 2 3 8 561

Total Volume 140 594 70 804 140 60 105 305 195 856 10 1061 12 4 11 27 2197
% App. Total 17.4 73.9 8.7  45.9 19.7 34.4  18.4 80.7 0.9  44.4 14.8 40.7   

PHF .795 .917 .795 .897 .814 .750 .875 .857 .762 .968 .500 .954 .750 .500 .550 .844 .972
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Peak Hour Begins at 16:45
 
Vehicles Only

Peak Hour Data

North



Car

Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn

11:00 AM 57 132 14 1 31 9 17 0 31 137 2 0 3 1 2 0

11:15 AM 56 156 10 0 23 7 16 0 40 155 3 2 4 0 2 0

11:30 AM 62 97 14 0 29 15 26 0 32 140 3 0 6 3 2 0

11:45 AM 44 146 7 0 31 16 22 0 30 141 3 0 3 2 4 0

12:00 PM 62 130 17 0 31 26 23 0 34 157 3 1 5 0 4 0

12:15 PM 46 143 11 0 22 12 26 0 56 153 4 1 2 1 3 0

12:30 PM 63 154 15 0 35 16 20 0 31 172 1 1 6 2 4 0

12:45 PM 49 121 15 0 32 13 31 0 30 181 3 0 7 1 3 0

1:00 PM 44 114 18 0 34 10 19 0 25 167 3 0 4 0 4 0

1:15 PM 73 149 16 0 34 7 18 0 37 157 4 2 8 1 3 0

1:30 PM 70 121 14 0 25 21 33 0 33 184 1 0 5 2 3 0

1:45 PM 63 123 12 0 21 10 25 0 20 186 3 0 4 2 4 0

2:00 PM 55 125 18 0 25 10 21 0 24 172 3 0 5 1 3 0

2:15 PM 71 133 9 1 34 16 18 0 32 193 1 0 6 6 4 0

2:30 PM 57 129 17 0 34 13 17 0 23 163 3 1 4 2 6 0

2:45 PM 66 153 19 0 29 10 15 0 19 183 2 0 3 1 3 0

Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn 15-Min Total Hour Total

11:00 AM 58 134 14 1 31 9 18 0 31 142 2 0 3 1 2 0 446 1812

11:15 AM 56 160 10 0 23 7 16 0 40 157 3 2 4 0 2 0 480 1866

11:30 AM 62 97 14 0 29 15 26 0 32 143 3 0 6 3 2 0 432 1868

11:45 AM 46 149 7 0 31 16 22 0 30 141 3 0 3 2 4 0 454 1963

12:00 PM 62 131 17 0 31 30 23 0 34 159 3 1 5 0 4 0 500 1998

12:15 PM 47 143 12 0 22 12 26 0 56 153 4 1 2 1 3 0 482 1950

12:30 PM 65 155 15 0 35 16 20 0 31 176 1 1 6 2 4 0 527 1980

12:45 PM 49 123 15 0 33 13 31 0 30 181 3 0 7 1 3 0 489 1971

1:00 PM 45 116 18 0 34 10 19 0 26 173 3 0 4 0 4 0 452 1960

1:15 PM 73 151 16 0 34 7 18 0 38 157 4 2 8 1 3 0 512 1978

1:30 PM 71 123 14 0 25 21 33 0 33 187 1 0 5 2 3 0 518 1997

1:45 PM 63 126 12 0 21 10 25 0 20 188 3 0 4 2 4 0 478 1953

2:00 PM 55 129 18 0 26 10 21 0 24 175 3 0 5 1 3 0 470 1982

2:15 PM 72 135 9 1 34 17 18 0 32 196 1 0 6 6 4 0 531

2:30 PM 58 129 18 0 34 13 17 0 23 166 3 1 4 2 6 0 474

2:45 PM 66 157 19 0 29 10 15 0 19 183 2 0 3 1 3 0 507

Peak Hour 238 513 63 0 126 51 101 0 127 698 11 2 24 4 13 0 0.95 0 0

Southbound Westbound Northbound Eastbound

Southbound Westbound Northbound Eastbound

Telegraph Avenue Claremont Avenue Telegraph Avenue 52nd Street

Telegraph Avenue Claremont Avenue Telegraph Avenue 52nd Street

Site Code

Study Name WC10-2728_14 Telegraph Ave/52nd St/Claremont Ave

Start Date 10/27/2012

Start Time 11:00 AM



Truck

Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn

11:00 AM 1 2 0 0 0 0 1 0 0 5 0 0 0 0 0 0

11:15 AM 0 4 0 0 0 0 0 0 0 2 0 0 0 0 0 0

11:30 AM 0 0 0 0 0 0 0 0 0 3 0 0 0 0 0 0

11:45 AM 2 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0

12:00 PM 0 1 0 0 0 4 0 0 0 2 0 0 0 0 0 0

12:15 PM 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0

12:30 PM 2 1 0 0 0 0 0 0 0 4 0 0 0 0 0 0

12:45 PM 0 2 0 0 1 0 0 0 0 0 0 0 0 0 0 0

1:00 PM 1 2 0 0 0 0 0 0 1 6 0 0 0 0 0 0

1:15 PM 0 2 0 0 0 0 0 0 1 0 0 0 0 0 0 0

1:30 PM 1 2 0 0 0 0 0 0 0 3 0 0 0 0 0 0

1:45 PM 0 3 0 0 0 0 0 0 0 2 0 0 0 0 0 0

2:00 PM 0 4 0 0 1 0 0 0 0 3 0 0 0 0 0 0

2:15 PM 1 2 0 0 0 1 0 0 0 3 0 0 0 0 0 0

2:30 PM 1 0 1 0 0 0 0 0 0 3 0 0 0 0 0 0

2:45 PM 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Peak Hour 2 8 0 0 1 0 0 0 2 9 0 0 0 0 0 0

Southbound Westbound Northbound Eastbound

Southbound Street Westbound Street Northbound Street Eastbound Street

Site Code

Study Name WC10-2728_14 Telegraph Ave/52nd St/Claremont Ave

Start Date 10/27/2012

Start Time 11:00 AM



Pedal Bike (Road)

Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn

11:00 AM 0 2 0 0 0 0 2 0 0 4 0 0 0 0 0 0

11:15 AM 0 7 0 0 0 0 0 0 0 2 0 0 0 0 0 0

11:30 AM 0 6 0 0 0 0 0 0 0 8 0 0 0 0 0 0

11:45 AM 0 0 0 0 0 1 1 0 0 2 0 0 0 0 0 0

12:00 PM 0 1 0 0 0 1 1 0 0 0 0 0 0 0 0 0

12:15 PM 2 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0

12:30 PM 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0

12:45 PM 0 7 0 0 1 0 2 0 0 0 0 0 0 0 0 0

1:00 PM 0 1 0 0 0 2 2 0 0 5 0 0 0 0 0 0

1:15 PM 0 6 5 0 1 0 0 0 0 6 0 0 0 0 0 0

1:30 PM 2 2 0 0 0 1 0 0 0 10 0 0 0 0 4 0

1:45 PM 2 8 0 0 0 0 0 0 0 10 0 0 0 0 0 0

2:00 PM 0 5 0 0 0 0 2 0 0 3 0 0 0 0 0 0

2:15 PM 0 1 0 0 0 0 0 0 0 6 0 0 0 0 0 0

2:30 PM 0 5 0 0 0 0 1 0 0 3 1 0 0 0 0 0

2:45 PM 0 3 0 0 1 0 2 0 0 4 0 0 0 0 0 0

Peak Hour 2 16 5 0 2 3 4 0 0 21 0 0 0 0 4 0

Southbound Westbound Northbound Eastbound

Southbound Street Westbound Street Northbound Street Eastbound Street

Site Code

Study Name WC10-2728_14 Telegraph Ave/52nd St/Claremont Ave

Start Date 10/27/2012

Start Time 11:00 AM



People

Start Time Peds CCW Peds CW Peds CCW Peds CW Peds CCW Peds CW Peds CCW Peds CW

11:00 AM 2 3 5 2 0 0 7 7

11:15 AM 0 1 2 2 0 0 12 10

11:30 AM 8 2 1 5 0 0 10 2

11:45 AM 1 1 3 9 0 0 4 4

12:00 PM 3 3 5 2 0 0 7 2

12:15 PM 4 4 4 1 0 0 7 6

12:30 PM 2 4 5 1 0 0 4 3

12:45 PM 6 3 2 2 0 0 19 11

1:00 PM 4 8 4 2 0 0 20 17

1:15 PM 1 2 2 3 0 0 21 11

1:30 PM 6 2 7 2 0 0 16 12

1:45 PM 3 0 5 6 0 0 4 12

2:00 PM 4 7 2 2 0 0 10 14

2:15 PM 7 4 2 0 0 0 5 4

2:30 PM 4 1 8 2 0 0 10 2

2:45 PM 0 3 3 1 0 0 20 15

Peak Hour 17 15 15 9 0 0 76 51 0 0 0 0 0 0 0 0

32 24 0 127

Southbound Westbound Northbound Eastbound

Southbound Street Westbound Street Northbound Street Eastbound Street

Site Code

Study Name WC10-2728_14 Telegraph Ave/52nd St/Claremont Ave

Start Date 10/27/2012

Start Time 11:00 AM



Pedal Bike (Crosswalk)

Start Time Peds CCW Peds CW Peds CCW Peds CW Peds CCW Peds CW Peds CCW Peds CW

11:00 AM 0 0 0 0 0 0 2 0

11:15 AM 0 0 0 0 0 0 0 0

11:30 AM 0 1 0 0 0 0 0 0

11:45 AM 0 0 0 0 0 0 0 0

12:00 PM 0 0 0 0 0 0 0 0

12:15 PM 1 0 0 0 0 0 2 0

12:30 PM 0 0 0 0 0 0 1 2

12:45 PM 0 0 0 0 0 0 2 0

1:00 PM 2 0 1 0 0 0 0 0

1:15 PM 1 0 1 0 0 0 0 0

1:30 PM 0 0 0 0 0 0 0 2

1:45 PM 1 0 2 0 0 0 2 0

2:00 PM 0 2 0 0 0 0 3 0

2:15 PM 0 0 0 0 0 0 1 2

2:30 PM 1 1 0 0 0 0 1 1

2:45 PM 1 0 0 0 1 0 0 0

Peak Hour 3 0 2 0 0 0 2 2 0 0 0 0 0 0 0 0

Southbound Westbound Northbound Eastbound

Southbound Street Westbound Street Northbound Street Eastbound Street

Site Code

Study Name WC10-2728_14 Telegraph Ave/52nd St/Claremont Ave

Start Date 10/27/2012

Start Time 11:00 AM



Totals

Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn

11:00 AM 58 136 14 1 31 9 20 0 31 146 2 0 3 1 2 0

11:15 AM 56 167 10 0 23 7 16 0 40 159 3 2 4 0 2 0

11:30 AM 62 103 14 0 29 15 26 0 32 151 3 0 6 3 2 0

11:45 AM 46 149 7 0 31 17 23 0 30 143 3 0 3 2 4 0

12:00 PM 62 132 17 0 31 31 24 0 34 159 3 1 5 0 4 0

12:15 PM 49 149 12 0 22 12 26 0 56 153 4 1 2 1 3 0

12:30 PM 65 156 15 0 35 16 20 0 31 176 1 1 6 2 4 0

12:45 PM 49 130 15 0 34 13 33 0 30 181 3 0 7 1 3 0

1:00 PM 45 117 18 0 34 12 21 0 26 178 3 0 4 0 4 0

1:15 PM 73 157 21 0 35 7 18 0 38 163 4 2 8 1 3 0

1:30 PM 73 125 14 0 25 22 33 0 33 197 1 0 5 2 7 0

1:45 PM 65 134 12 0 21 10 25 0 20 198 3 0 4 2 4 0

2:00 PM 55 134 18 0 26 10 23 0 24 178 3 0 5 1 3 0

2:15 PM 72 136 9 1 34 17 18 0 32 202 1 0 6 6 4 0

2:30 PM 58 134 18 0 34 13 18 0 23 169 4 1 4 2 6 0

2:45 PM 66 160 19 0 30 10 17 0 19 187 2 0 3 1 3 0

Peak Hour 240 529 68 0 128 54 105 0 127 719 11 2 24 4 17 0

Southbound Westbound Northbound Eastbound

Southbound Street Westbound Street Northbound Street Eastbound Street

Site Code

Study Name WC10-2728_14 Telegraph Ave/52nd St/Claremont Ave

Start Date 10/27/2012

Start Time 11:00 AM



MARKS TRAFFIC DATA

File Name : telegraph-52-s
Site Code : 14
Start Date : 5/15/2010
Page No : 1

CITY OF OAKLAND

fp
Mietek 916-806-0250

Groups Printed- Vehicles Only
TELEGRAPH AV

Southbound
CLAREMONT AV

Westbound
TELEGRAPH AV           

Northbound
52nd ST

Eastbound
Start Time RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total Int. Total

16:00 43 157 20 220 30 9 17 56 28 190 2 220 0 0 7 7 503
16:15 65 158 18 241 24 9 23 56 22 145 2 169 5 0 8 13 479
16:30 45 163 16 224 33 6 11 50 20 173 6 199 6 1 4 11 484
16:45 56 155 25 236 33 7 13 53 27 171 0 198 8 0 4 12 499
Total 209 633 79 921 120 31 64 215 97 679 10 786 19 1 23 43 1965

17:00 55 148 11 214 23 8 16 47 37 171 1 209 1 0 2 3 473
17:15 49 145 13 207 31 11 15 57 27 170 2 199 0 0 0 0 463
17:30 54 162 19 235 23 6 16 45 25 183 3 211 2 0 4 6 497
17:45 49 140 12 201 30 7 14 51 18 173 2 193 8 1 5 14 459
Total 207 595 55 857 107 32 61 200 107 697 8 812 11 1 11 23 1892

18:00 75 123 21 219 29 9 16 54 26 149 5 180 1 0 2 3 456
18:15 70 151 13 234 35 15 16 66 26 162 2 190 3 0 1 4 494
18:30 70 128 8 206 25 6 29 60 31 134 2 167 1 1 2 4 437
18:45 58 153 19 230 31 9 15 55 24 127 1 152 3 1 2 6 443
Total 273 555 61 889 120 39 76 235 107 572 10 689 8 2 7 17 1830

Grand Total 689 1783 195 2667 347 102 201 650 311 1948 28 2287 38 4 41 83 5687
Apprch % 25.8 66.9 7.3  53.4 15.7 30.9  13.6 85.2 1.2  45.8 4.8 49.4   

Total % 12.1 31.4 3.4 46.9 6.1 1.8 3.5 11.4 5.5 34.3 0.5 40.2 0.7 0.1 0.7 1.5

TELEGRAPH AV
Southbound

CLAREMONT AV
Westbound

TELEGRAPH AV           
Northbound

52nd ST
Eastbound

Start Time RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total Int. Total
Peak Hour Analysis From 16:00 to 18:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 16:00

16:00 43 157 20 220 30 9 17 56 28 190 2 220 0 0 7 7 503
16:15 65 158 18 241 24 9 23 56 22 145 2 169 5 0 8 13 479
16:30 45 163 16 224 33 6 11 50 20 173 6 199 6 1 4 11 484
16:45 56 155 25 236 33 7 13 53 27 171 0 198 8 0 4 12 499

Total Volume 209 633 79 921 120 31 64 215 97 679 10 786 19 1 23 43 1965
% App. Total 22.7 68.7 8.6  55.8 14.4 29.8  12.3 86.4 1.3  44.2 2.3 53.5   

PHF .804 .971 .790 .955 .909 .861 .696 .960 .866 .893 .417 .893 .594 .250 .719 .827 .977



MARKS TRAFFIC DATA

File Name : telegraph-52-s
Site Code : 14
Start Date : 5/15/2010
Page No : 2

CITY OF OAKLAND

fp
Mietek 916-806-0250
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MARKS TRAFFIC DATA

File Name : telegraph-51-p
Site Code : 15
Start Date : 5/12/2010
Page No : 1

CITY OF OAKLAND

fp
Mietek 916-806-0250

Groups Printed- Vehicles Only
TELEGRAPH AV

Southbound
51st ST

Westbound
TELEGRAPH AV           

Northbound
51st ST

Eastbound
Start Time RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total Int. Total

16:00 17 152 84 253 41 106 20 167 30 106 26 162 20 116 87 223 805
16:15 10 146 67 223 40 101 20 161 29 95 23 147 22 132 94 248 779
16:30 8 135 64 207 46 103 21 170 24 131 32 187 15 122 98 235 799
16:45 8 133 72 213 40 87 21 148 21 141 16 178 22 144 101 267 806
Total 43 566 287 896 167 397 82 646 104 473 97 674 79 514 380 973 3189

17:00 18 149 77 244 38 92 21 151 25 129 24 178 18 131 114 263 836
17:15 11 147 63 221 55 83 16 154 31 123 20 174 20 140 108 268 817
17:30 18 159 72 249 53 91 26 170 25 117 28 170 16 126 123 265 854
17:45 8 115 72 195 55 89 22 166 26 164 23 213 18 140 101 259 833
Total 55 570 284 909 201 355 85 641 107 533 95 735 72 537 446 1055 3340

Grand Total 98 1136 571 1805 368 752 167 1287 211 1006 192 1409 151 1051 826 2028 6529
Apprch % 5.4 62.9 31.6  28.6 58.4 13  15 71.4 13.6  7.4 51.8 40.7   

Total % 1.5 17.4 8.7 27.6 5.6 11.5 2.6 19.7 3.2 15.4 2.9 21.6 2.3 16.1 12.7 31.1

TELEGRAPH AV
Southbound

51st ST
Westbound

TELEGRAPH AV           
Northbound

51st ST
Eastbound

Start Time RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total Int. Total
Peak Hour Analysis From 16:00 to 17:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 17:00

17:00 18 149 77 244 38 92 21 151 25 129 24 178 18 131 114 263 836
17:15 11 147 63 221 55 83 16 154 31 123 20 174 20 140 108 268 817
17:30 18 159 72 249 53 91 26 170 25 117 28 170 16 126 123 265 854
17:45 8 115 72 195 55 89 22 166 26 164 23 213 18 140 101 259 833

Total Volume 55 570 284 909 201 355 85 641 107 533 95 735 72 537 446 1055 3340
% App. Total 6.1 62.7 31.2  31.4 55.4 13.3  14.6 72.5 12.9  6.8 50.9 42.3   

PHF .764 .896 .922 .913 .914 .965 .817 .943 .863 .813 .848 .863 .900 .959 .907 .984 .978
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Peak Hour Begins at 17:00
 
Vehicles Only

Peak Hour Data

North



Car

Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn

11:00 AM 5 99 37 0 28 103 24 0 11 72 15 0 16 106 56 0

11:15 AM 12 124 45 0 22 95 29 0 25 107 24 0 28 100 65 0

11:30 AM 7 92 36 0 48 113 28 2 39 75 28 0 26 99 52 0

11:45 AM 6 111 58 0 42 111 31 0 29 97 26 0 31 110 52 0

12:00 PM 7 105 39 0 41 118 28 0 27 103 24 1 29 102 54 1

12:15 PM 9 127 57 0 50 127 31 0 31 101 31 0 38 126 58 0

12:30 PM 15 110 44 0 42 134 38 0 35 100 22 0 35 96 74 1

12:45 PM 9 98 54 0 38 127 34 2 27 101 31 1 43 112 62 0

1:00 PM 4 103 31 0 44 118 29 0 32 111 28 0 23 104 63 0

1:15 PM 14 109 53 0 48 156 26 1 31 101 23 0 31 107 54 1

1:30 PM 11 85 43 0 53 152 29 0 33 96 30 2 31 120 66 0

1:45 PM 7 109 40 0 37 146 23 0 30 101 30 0 31 109 70 0

2:00 PM 10 95 49 0 33 126 20 0 23 106 30 0 22 107 77 1

2:15 PM 12 111 36 0 40 128 24 0 19 113 23 0 20 88 76 0

2:30 PM 8 103 37 0 31 127 18 0 23 98 20 0 23 83 70 0

2:45 PM 4 110 58 0 48 121 24 1 22 98 31 0 22 86 67 1

Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn 15-Min Total Hour Total

11:00 AM 5 103 37 0 29 107 25 0 11 74 15 0 17 106 58 0 587 2637

11:15 AM 12 126 47 0 22 96 30 0 26 108 24 0 28 102 66 0 687 2741

11:30 AM 7 92 36 0 49 113 28 2 39 77 28 0 28 99 52 0 650 2850

11:45 AM 6 112 60 0 42 111 32 0 30 98 26 0 31 111 54 0 713 2960

12:00 PM 7 106 39 0 43 122 28 0 27 104 25 1 30 102 56 1 691 2993

12:15 PM 9 130 58 0 50 130 31 0 31 102 31 0 38 128 58 0 796 3005

12:30 PM 15 113 45 0 44 135 38 0 37 102 22 0 35 99 74 1 760 2970

12:45 PM 9 101 55 0 38 129 34 2 27 101 31 1 43 113 62 0 746 2968

1:00 PM 4 105 31 0 46 119 29 0 32 115 28 0 23 106 65 0 703 2961

1:15 PM 14 110 54 0 48 156 26 1 32 104 23 0 31 107 54 1 761 2966

1:30 PM 12 86 43 0 55 152 30 0 33 97 30 2 31 121 66 0 758 2904

1:45 PM 7 112 41 0 37 146 23 0 30 102 30 0 31 109 71 0 739 2791

2:00 PM 10 99 49 0 34 128 20 0 23 107 30 0 22 108 77 1 708 2749

2:15 PM 12 112 37 0 41 131 24 0 19 114 23 0 20 89 77 0 699

2:30 PM 8 103 37 0 32 128 18 0 23 100 20 0 23 83 70 0 645

2:45 PM 4 111 61 0 48 121 24 1 22 98 31 0 22 86 67 1 697

Peak Hour 39 402 183 0 187 556 119 3 124 417 112 3 128 447 247 1 0.98

Southbound Westbound Northbound Eastbound

Southbound Westbound Northbound Eastbound

Telegraph Avenue 51st Street Telegraph Avenue 51st Street

Telegraph Avenue 51st Street Telegraph Avenue 51st Street

Site Code

Study Name WC10-2728_15 Telegraph Ave/51st St

Start Date 10/27/2012

Start Time 11:00 AM



Truck

Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn

11:00 AM 0 4 0 0 1 4 1 0 0 2 0 0 1 0 2 0

11:15 AM 0 2 2 0 0 1 1 0 1 1 0 0 0 2 1 0

11:30 AM 0 0 0 0 1 0 0 0 0 2 0 0 2 0 0 0

11:45 AM 0 1 2 0 0 0 1 0 1 1 0 0 0 1 2 0

12:00 PM 0 1 0 0 2 4 0 0 0 1 1 0 1 0 2 0

12:15 PM 0 3 1 0 0 3 0 0 0 1 0 0 0 2 0 0

12:30 PM 0 3 1 0 2 1 0 0 2 2 0 0 0 3 0 0

12:45 PM 0 3 1 0 0 2 0 0 0 0 0 0 0 1 0 0

1:00 PM 0 2 0 0 2 1 0 0 0 4 0 0 0 2 2 0

1:15 PM 0 1 1 0 0 0 0 0 1 3 0 0 0 0 0 0

1:30 PM 1 1 0 0 2 0 1 0 0 1 0 0 0 1 0 0

1:45 PM 0 3 1 0 0 0 0 0 0 1 0 0 0 0 1 0

2:00 PM 0 4 0 0 1 2 0 0 0 1 0 0 0 1 0 0

2:15 PM 0 1 1 0 1 3 0 0 0 1 0 0 0 1 1 0

2:30 PM 0 0 0 0 1 1 0 0 0 2 0 0 0 0 0 0

2:45 PM 0 1 3 0 0 0 0 0 0 0 0 0 0 0 0 0

Peak Hour 1 7 2 0 4 3 1 0 1 8 0 0 0 4 2 0

Southbound Westbound Northbound Eastbound

Southbound Street Westbound Street Northbound Street Eastbound Street

Site Code

Study Name WC10-2728_15 Telegraph Ave/51st St

Start Date 10/27/2012

Start Time 11:00 AM



Pedal Bike (Road)

Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn

11:00 AM 0 3 1 0 0 0 1 0 0 2 0 0 0 0 0 0

11:15 AM 0 4 0 0 1 1 0 0 0 2 0 0 0 0 0 0

11:30 AM 2 5 0 0 1 0 0 0 0 6 0 0 0 2 0 0

11:45 AM 0 3 0 0 0 4 0 0 0 6 0 0 0 1 0 0

12:00 PM 0 0 0 0 2 0 0 0 0 6 0 0 0 0 0 0

12:15 PM 0 1 0 0 0 0 1 0 0 3 0 0 0 0 1 0

12:30 PM 1 2 0 0 0 2 0 0 1 9 1 0 0 0 2 0

12:45 PM 0 7 0 0 0 0 0 0 0 7 0 0 0 0 1 0

1:00 PM 0 5 0 0 0 0 0 0 0 3 0 0 0 1 0 0

1:15 PM 0 6 1 0 0 1 0 0 0 4 0 0 0 0 0 0

1:30 PM 0 3 0 0 2 0 1 0 0 11 1 0 0 1 0 0

1:45 PM 1 6 1 0 1 0 0 0 0 8 0 0 0 0 0 0

2:00 PM 0 6 2 0 1 1 1 0 1 5 0 0 0 0 0 0

2:15 PM 0 5 0 0 0 4 0 0 1 5 0 0 0 1 0 0

2:30 PM 0 5 0 0 0 0 0 0 4 0 0 0 0 3 0 0

2:45 PM 0 6 0 0 0 0 0 0 1 1 1 0 0 0 1 0

Peak Hour 0 21 1 0 2 1 1 0 0 25 1 0 0 2 1 0

Southbound Westbound Northbound Eastbound

Southbound Street Westbound Street Northbound Street Eastbound Street

Site Code

Study Name WC10-2728_15 Telegraph Ave/51st St

Start Date 10/27/2012

Start Time 11:00 AM



People

Start Time Peds CCW Peds CW Peds CCW Peds CW Peds CCW Peds CW Peds CCW Peds CW

11:00 AM 3 4 10 16 7 15 8 8

11:15 AM 2 1 5 13 6 6 11 15

11:30 AM 4 6 12 11 20 9 14 8

11:45 AM 4 4 18 16 19 16 11 3

12:00 PM 0 2 19 13 14 29 12 7

12:15 PM 0 4 14 13 10 24 6 14

12:30 PM 1 4 15 16 16 14 10 9

12:45 PM 1 4 17 13 20 16 32 11

1:00 PM 3 4 22 20 15 18 15 13

1:15 PM 0 1 8 17 23 31 22 12

1:30 PM 4 8 26 16 19 20 15 10

1:45 PM 3 3 9 13 8 29 12 31

2:00 PM 6 2 19 2 5 8 18 16

2:15 PM 0 2 14 8 8 11 9 5

2:30 PM 4 0 13 6 6 5 13 8

2:45 PM 1 1 6 2 5 4 13 13

Peak Hour 8 17 73 66 77 85 84 46 0 0 0

25 139 162 130

Southbound Westbound Northbound Eastbound

Southbound Street Westbound Street Northbound Street Eastbound Street

Site Code

Study Name WC10-2728_15 Telegraph Ave/51st St

Start Date 10/27/2012

Start Time 11:00 AM



Pedal Bike (Crosswalk)

Start Time Peds CCW Peds CW Peds CCW Peds CW Peds CCW Peds CW Peds CCW Peds CW

11:00 AM 0 0 0 0 0 0 3 0

11:15 AM 0 0 0 0 0 0 0 0

11:30 AM 0 0 0 1 0 0 0 0

11:45 AM 0 0 1 0 0 0 0 0

12:00 PM 0 0 0 0 0 0 1 0

12:15 PM 0 0 0 0 0 0 4 1

12:30 PM 0 0 0 0 0 0 0 2

12:45 PM 0 0 0 0 0 0 0 4

1:00 PM 0 0 0 0 0 0 0 0

1:15 PM 1 2 0 0 0 0 0 0

1:30 PM 0 1 1 1 1 0 0 0

1:45 PM 0 0 5 0 0 2 0 0

2:00 PM 1 0 0 3 0 1 0 0

2:15 PM 0 1 0 0 0 0 0 2

2:30 PM 0 0 0 1 0 0 0 0

2:45 PM 0 0 0 1 0 3 0 0

Peak Hour 1 3 1 1 1 0 0 4 0 0 0 0 0 0 0 0

Southbound Westbound Northbound Eastbound

Southbound Street Westbound Street Northbound Street Eastbound Street

Site Code

Study Name WC10-2728_15 Telegraph Ave/51st St

Start Date 10/27/2012

Start Time 11:00 AM



Totals

Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn

11:00 AM 5 106 38 0 29 107 26 0 11 76 15 0 17 106 58 0

11:15 AM 12 130 47 0 23 97 30 0 26 110 24 0 28 102 66 0

11:30 AM 9 97 36 0 50 113 28 2 39 83 28 0 28 101 52 0

11:45 AM 6 115 60 0 42 115 32 0 30 104 26 0 31 112 54 0

12:00 PM 7 106 39 0 45 122 28 0 27 110 25 1 30 102 56 1

12:15 PM 9 131 58 0 50 130 32 0 31 105 31 0 38 128 59 0

12:30 PM 16 115 45 0 44 137 38 0 38 111 23 0 35 99 76 1

12:45 PM 9 108 55 0 38 129 34 2 27 108 31 1 43 113 63 0

1:00 PM 4 110 31 0 46 119 29 0 32 118 28 0 23 107 65 0

1:15 PM 14 116 55 0 48 157 26 1 32 108 23 0 31 107 54 1

1:30 PM 12 89 43 0 57 152 31 0 33 108 31 2 31 122 66 0

1:45 PM 8 118 42 0 38 146 23 0 30 110 30 0 31 109 71 0

2:00 PM 10 105 51 0 35 129 21 0 24 112 30 0 22 108 77 1

2:15 PM 12 117 37 0 41 135 24 0 20 119 23 0 20 90 77 0

2:30 PM 8 108 37 0 32 128 18 0 27 100 20 0 23 86 70 0

2:45 PM 4 117 61 0 48 121 24 1 23 99 32 0 22 86 68 1

Peak Hour 39 423 184 0 189 557 120 3 124 442 113 3 128 449 248 1

Southbound Westbound Northbound Eastbound

Southbound Street Westbound Street Northbound Street Eastbound Street

Site Code

Study Name WC10-2728_15 Telegraph Ave/51st St

Start Date 10/27/2012

Start Time 11:00 AM



MARKS TRAFFIC DATA

File Name : telegraph-51-s
Site Code : 15
Start Date : 5/15/2010
Page No : 1

CITY OF OAKLAND

fp
Mietek 916-806-0250

Groups Printed- Vehicles Only
TELEGRAPH AV

Southbound
51st ST

Westbound
TELEGRAPH AV           

Northbound
51st ST

Eastbound
Start Time RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total Int. Total

16:00 26 120 73 219 37 102 15 154 26 98 14 138 15 96 59 170 681
16:15 12 111 50 173 29 91 24 144 24 81 21 126 27 104 63 194 637
16:30 12 104 62 178 38 90 19 147 33 99 27 159 23 87 71 181 665
16:45 12 118 52 182 34 88 20 142 13 102 25 140 21 109 62 192 656
Total 62 453 237 752 138 371 78 587 96 380 87 563 86 396 255 737 2639

17:00 19 115 39 173 37 78 22 137 16 86 19 121 28 76 76 180 611
17:15 7 106 56 169 37 81 19 137 22 113 16 151 27 93 61 181 638
17:30 12 105 53 170 40 79 18 137 34 84 15 133 26 77 72 175 615
17:45 8 107 40 155 34 82 13 129 21 94 19 134 22 91 60 173 591
Total 46 433 188 667 148 320 72 540 93 377 69 539 103 337 269 709 2455

18:00 10 103 27 140 31 76 16 123 14 96 20 130 25 92 55 172 565
18:15 7 121 32 160 28 97 16 141 20 97 18 135 24 90 64 178 614
18:30 12 111 38 161 38 69 21 128 22 79 21 122 16 98 59 173 584
18:45 18 116 43 177 32 76 15 123 19 79 7 105 29 81 35 145 550
Total 47 451 140 638 129 318 68 515 75 351 66 492 94 361 213 668 2313

Grand Total 155 1337 565 2057 415 1009 218 1642 264 1108 222 1594 283 1094 737 2114 7407
Apprch % 7.5 65 27.5  25.3 61.4 13.3  16.6 69.5 13.9  13.4 51.8 34.9   

Total % 2.1 18.1 7.6 27.8 5.6 13.6 2.9 22.2 3.6 15 3 21.5 3.8 14.8 10 28.5

TELEGRAPH AV
Southbound

51st ST
Westbound

TELEGRAPH AV           
Northbound

51st ST
Eastbound

Start Time RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total Int. Total
Peak Hour Analysis From 16:00 to 18:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 16:00

16:00 26 120 73 219 37 102 15 154 26 98 14 138 15 96 59 170 681
16:15 12 111 50 173 29 91 24 144 24 81 21 126 27 104 63 194 637
16:30 12 104 62 178 38 90 19 147 33 99 27 159 23 87 71 181 665
16:45 12 118 52 182 34 88 20 142 13 102 25 140 21 109 62 192 656

Total Volume 62 453 237 752 138 371 78 587 96 380 87 563 86 396 255 737 2639
% App. Total 8.2 60.2 31.5  23.5 63.2 13.3  17.1 67.5 15.5  11.7 53.7 34.6   

PHF .596 .944 .812 .858 .908 .909 .813 .953 .727 .931 .806 .885 .796 .908 .898 .950 .969



MARKS TRAFFIC DATA

File Name : telegraph-51-s
Site Code : 15
Start Date : 5/15/2010
Page No : 2

CITY OF OAKLAND

fp
Mietek 916-806-0250
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Peak Hour Begins at 16:00
 
Vehicles Only

Peak Hour Data

North



MARKS TRAFFIC DATA

File Name : shafter-51-p
Site Code : 16
Start Date : 5/12/2010
Page No : 1

CITY OF OAKLAND

fp
Mietek 916-806-0250

Groups Printed- Vehicles Only
SHAFTER AVE

Southbound
51st ST

Westbound
SHAFTER AVE            

Northbound
51st ST

Eastbound
Start Time RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total Int. Total

16:00 4 11 9 24 13 160 1 174 1 11 5 17 6 155 7 168 383
16:15 4 5 8 17 6 133 6 145 5 9 11 25 5 165 5 175 362
16:30 3 8 12 23 6 137 3 146 5 14 10 29 12 151 7 170 368
16:45 0 5 8 13 5 128 4 137 4 12 5 21 13 187 7 207 378
Total 11 29 37 77 30 558 14 602 15 46 31 92 36 658 26 720 1491

17:00 4 6 16 26 5 147 9 161 10 13 25 48 6 194 11 211 446
17:15 8 12 13 33 7 149 4 160 6 12 8 26 9 198 14 221 440
17:30 8 10 1 19 5 136 6 147 5 18 9 32 5 240 10 255 453
17:45 7 10 15 32 8 118 4 130 9 16 7 32 8 194 12 214 408
Total 27 38 45 110 25 550 23 598 30 59 49 138 28 826 47 901 1747

Grand Total 38 67 82 187 55 1108 37 1200 45 105 80 230 64 1484 73 1621 3238
Apprch % 20.3 35.8 43.9  4.6 92.3 3.1  19.6 45.7 34.8  3.9 91.5 4.5   

Total % 1.2 2.1 2.5 5.8 1.7 34.2 1.1 37.1 1.4 3.2 2.5 7.1 2 45.8 2.3 50.1

SHAFTER AVE
Southbound

51st ST
Westbound

SHAFTER AVE            
Northbound

51st ST
Eastbound

Start Time RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total Int. Total
Peak Hour Analysis From 16:00 to 17:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 17:00

17:00 4 6 16 26 5 147 9 161 10 13 25 48 6 194 11 211 446
17:15 8 12 13 33 7 149 4 160 6 12 8 26 9 198 14 221 440
17:30 8 10 1 19 5 136 6 147 5 18 9 32 5 240 10 255 453
17:45 7 10 15 32 8 118 4 130 9 16 7 32 8 194 12 214 408

Total Volume 27 38 45 110 25 550 23 598 30 59 49 138 28 826 47 901 1747
% App. Total 24.5 34.5 40.9  4.2 92 3.8  21.7 42.8 35.5  3.1 91.7 5.2   

PHF .844 .792 .703 .833 .781 .923 .639 .929 .750 .819 .490 .719 .778 .860 .839 .883 .964
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Peak Hour Begins at 17:00
 
Vehicles Only

Peak Hour Data

North



Car

Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn

11:00 AM 3 12 2 0 9 137 1 0 5 3 9 0 12 124 3 0

11:15 AM 5 4 6 0 4 132 3 0 4 7 5 0 10 145 6 1

11:30 AM 7 5 4 0 10 166 3 1 3 7 11 0 5 122 7 0

11:45 AM 6 6 3 0 8 174 6 0 4 9 13 0 17 174 7 2

12:00 PM 4 5 7 0 4 162 5 1 3 12 3 0 9 135 4 1

12:15 PM 4 4 9 0 10 178 2 0 4 12 11 0 8 161 4 1

12:30 PM 3 6 9 0 3 185 4 0 0 8 11 0 6 169 8 2

12:45 PM 3 12 6 0 3 186 4 0 4 14 11 0 3 153 8 2

1:00 PM 3 10 10 0 15 179 1 0 9 10 3 0 11 148 8 2

1:15 PM 5 8 6 0 7 209 6 0 7 8 7 0 6 171 10 1

1:30 PM 2 5 9 0 9 200 7 0 2 9 12 0 7 155 9 3

1:45 PM 3 15 7 0 12 184 3 0 4 11 6 0 10 158 7 0

2:00 PM 4 11 9 0 6 173 7 0 5 7 5 0 5 148 12 0

2:15 PM 5 8 6 0 4 166 6 0 1 16 13 0 4 139 7 0

2:30 PM 4 6 7 0 6 165 3 0 2 12 6 0 1 120 5 0

2:45 PM 5 7 5 0 5 194 4 1 7 8 6 0 4 153 7 1

Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn 15-Min Total Hour Total

11:00 AM 3 12 2 0 9 141 1 0 5 3 9 0 12 126 3 0 326 1450

11:15 AM 5 4 6 0 4 133 3 0 4 7 5 0 10 148 6 1 336 1483

11:30 AM 7 5 4 0 10 168 3 1 3 7 11 0 5 123 7 0 354 1559

11:45 AM 6 6 4 0 8 175 6 0 4 9 13 0 17 177 7 2 434 1625

12:00 PM 4 5 7 0 4 166 5 1 3 12 3 0 9 135 4 1 359 1604

12:15 PM 4 4 9 0 11 179 2 0 4 12 11 0 8 163 4 1 412 1659

12:30 PM 4 6 9 0 3 187 4 0 0 8 11 0 6 172 8 2 420 1699

12:45 PM 3 12 6 0 3 187 4 0 4 14 11 0 3 156 8 2 413 1710

1:00 PM 3 10 10 0 15 181 1 0 9 10 3 0 11 151 8 2 414 1719

1:15 PM 5 8 6 0 7 209 6 0 7 8 7 0 6 172 10 1 452 1699

1:30 PM 2 5 9 0 9 202 7 0 2 9 12 0 7 155 9 3 431 1627

1:45 PM 3 15 8 0 12 184 3 0 4 11 6 0 10 159 7 0 422 1535

2:00 PM 4 11 9 0 6 174 7 0 5 7 5 0 5 149 12 0 394 1522

2:15 PM 5 8 6 0 4 170 6 0 1 16 13 0 4 140 7 0 380

2:30 PM 4 6 7 0 6 167 3 0 2 12 6 0 1 120 5 0 339

2:45 PM 5 8 5 0 5 194 4 1 7 8 6 0 4 154 7 1 409

Peak Hour 13 35 31 0 34 779 18 0 22 41 33 0 27 634 35 8 0.95

Southbound Westbound Northbound Eastbound

Southbound Westbound Northbound Eastbound

Shafter Avenue 51st Street Shafter Avenue 51st Street

Shafter Avenue 51st Street Shafter Avenue 51st Street

Site Code

Study Name WC10-2728_16 Shafter Ave/51st Street

Start Date 10/27/2012

Start Time 11:00 AM



Truck

Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn

11:00 AM 0 0 0 0 0 4 0 0 0 0 0 0 0 2 0 0

11:15 AM 0 0 0 0 0 1 0 0 0 0 0 0 0 3 0 0

11:30 AM 0 0 0 0 0 2 0 0 0 0 0 0 0 1 0 0

11:45 AM 0 0 1 0 0 1 0 0 0 0 0 0 0 3 0 0

12:00 PM 0 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0

12:15 PM 0 0 0 0 1 1 0 0 0 0 0 0 0 2 0 0

12:30 PM 1 0 0 0 0 2 0 0 0 0 0 0 0 3 0 0

12:45 PM 0 0 0 0 0 1 0 0 0 0 0 0 0 3 0 0

1:00 PM 0 0 0 0 0 2 0 0 0 0 0 0 0 3 0 0

1:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0

1:30 PM 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0

1:45 PM 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0

2:00 PM 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0

2:15 PM 0 0 0 0 0 4 0 0 0 0 0 0 0 1 0 0

2:30 PM 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0

2:45 PM 0 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0

Peak Hour 0 0 0 0 0 5 0 0 0 0 0 0 0 7 0 0

Southbound Westbound Northbound Eastbound

Southbound Street Westbound Street Northbound Street Eastbound Street

Site Code

Study Name WC10-2728_16 Shafter Ave/51st Street

Start Date 10/27/2012

Start Time 11:00 AM



Pedal Bike (Road)

Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn

11:00 AM 0 1 0 0 0 0 0 0 0 2 0 0 0 2 0 0

11:15 AM 0 7 0 0 0 1 0 0 0 7 0 0 0 0 0 0

11:30 AM 0 2 0 0 1 1 0 0 0 4 1 0 0 2 0 0

11:45 AM 1 4 0 0 0 0 0 0 0 9 0 0 0 0 3 0

12:00 PM 0 8 0 0 0 4 0 0 0 8 0 0 0 0 0 0

12:15 PM 1 8 0 0 0 0 1 0 0 8 0 0 0 1 0 0

12:30 PM 0 17 0 0 1 1 0 0 0 4 2 0 2 0 2 0

12:45 PM 0 9 0 0 0 2 0 0 0 5 2 0 1 1 0 0

1:00 PM 0 5 0 0 2 0 0 0 1 5 0 0 0 0 1 0

1:15 PM 0 4 0 0 0 2 0 0 0 2 0 0 0 1 0 0

1:30 PM 0 9 0 0 0 0 0 0 0 7 0 0 0 1 6 0

1:45 PM 0 3 0 0 0 1 1 0 0 3 0 0 0 0 2 0

2:00 PM 1 3 0 0 0 1 0 0 0 4 1 0 0 1 1 0

2:15 PM 0 4 0 0 0 3 0 0 0 8 0 0 0 0 3 0

2:30 PM 0 4 0 0 0 2 0 0 0 9 1 0 0 3 2 0

2:45 PM 0 6 0 0 0 0 0 0 0 11 0 0 0 1 1 0

Peak Hour 0 27 0 0 2 4 0 0 1 19 2 0 1 3 7 0

Southbound Westbound Northbound Eastbound

Southbound Street Westbound Street Northbound Street Eastbound Street

Site Code

Study Name WC10-2728_16 Shafter Ave/51st Street

Start Date 10/27/2012

Start Time 11:00 AM



People

Start Time Peds CCW Peds CW Peds CCW Peds CW Peds CCW Peds CW Peds CCW Peds CW

11:00 AM 1 1 3 3 0 4 2 2

11:15 AM 0 3 6 1 2 0 0 8

11:30 AM 2 0 4 1 2 2 3 0

11:45 AM 1 6 0 0 5 2 0 2

12:00 PM 1 3 2 1 2 1 0 4

12:15 PM 5 0 2 0 1 3 6 6

12:30 PM 4 1 0 2 3 3 0 3

12:45 PM 1 2 2 1 2 6 2 0

1:00 PM 0 0 1 1 0 0 1 2

1:15 PM 4 0 0 2 1 0 3 2

1:30 PM 0 0 1 2 5 2 0 0

1:45 PM 2 1 2 1 2 1 0 0

2:00 PM 0 2 0 1 0 1 0 0

2:15 PM 1 2 3 1 2 4 0 4

2:30 PM 2 0 0 1 0 0 2 0

2:45 PM 0 0 3 0 1 1 2 1

Peak Hour 5 2 4 6 8 8 6 4 0 0

7 10 16 10

Southbound Westbound Northbound Eastbound

Southbound Street Westbound Street Northbound Street Eastbound Street

Site Code

Study Name WC10-2728_16 Shafter Ave/51st Street

Start Date 10/27/2012

Start Time 11:00 AM



Pedal Bike (Crosswalk)

Start Time Peds CCW Peds CW Peds CCW Peds CW Peds CCW Peds CW Peds CCW Peds CW

11:00 AM 0 0 0 0 0 0 0 0

11:15 AM 0 0 0 0 0 0 0 0

11:30 AM 0 0 0 0 0 0 0 0

11:45 AM 0 0 0 0 1 0 0 0

12:00 PM 0 0 1 0 0 0 0 1

12:15 PM 0 0 0 0 2 0 0 0

12:30 PM 2 0 0 0 0 0 0 0

12:45 PM 1 0 0 0 0 0 0 0

1:00 PM 0 0 1 0 0 0 0 0

1:15 PM 0 1 2 0 0 0 3 0

1:30 PM 0 0 0 0 0 0 0 0

1:45 PM 0 0 0 0 0 0 0 0

2:00 PM 0 0 0 0 0 0 0 0

2:15 PM 0 0 0 0 0 0 0 0

2:30 PM 0 0 0 0 0 0 0 0

2:45 PM 0 0 0 0 0 0 0 0

Peak Hour 1 1 3 0 0 0 3 0 0 0 0 0 0 0 0 0

Southbound Westbound Northbound Eastbound

Southbound Street Westbound Street Northbound Street Eastbound Street

Site Code

Study Name WC10-2728_16 Shafter Ave/51st Street

Start Date 10/27/2012

Start Time 11:00 AM



Totals

Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn

11:00 AM 3 13 2 0 9 141 1 0 5 5 9 0 12 128 3 0

11:15 AM 5 11 6 0 4 134 3 0 4 14 5 0 10 148 6 1

11:30 AM 7 7 4 0 11 169 3 1 3 11 12 0 5 125 7 0

11:45 AM 7 10 4 0 8 175 6 0 4 18 13 0 17 177 10 2

12:00 PM 4 13 7 0 4 170 5 1 3 20 3 0 9 135 4 1

12:15 PM 5 12 9 0 11 179 3 0 4 20 11 0 8 164 4 1

12:30 PM 4 23 9 0 4 188 4 0 0 12 13 0 8 172 10 2

12:45 PM 3 21 6 0 3 189 4 0 4 19 13 0 4 157 8 2

1:00 PM 3 15 10 0 17 181 1 0 10 15 3 0 11 151 9 2

1:15 PM 5 12 6 0 7 211 6 0 7 10 7 0 6 173 10 1

1:30 PM 2 14 9 0 9 202 7 0 2 16 12 0 7 156 15 3

1:45 PM 3 18 8 0 12 185 4 0 4 14 6 0 10 159 9 0

2:00 PM 5 14 9 0 6 175 7 0 5 11 6 0 5 150 13 0

2:15 PM 5 12 6 0 4 173 6 0 1 24 13 0 4 140 10 0

2:30 PM 4 10 7 0 6 169 3 0 2 21 7 0 1 123 7 0

2:45 PM 5 14 5 0 5 194 4 1 7 19 6 0 4 155 8 1

Peak Hour 13 62 31 0 36 783 18 0 23 60 35 0 28 637 42 8

Southbound Westbound Northbound Eastbound

Southbound Street Westbound Street Northbound Street Eastbound Street

Site Code

Study Name WC10-2728_16 Shafter Ave/51st Street

Start Date 10/27/2012

Start Time 11:00 AM



MARKS TRAFFIC DATA

File Name : shafter-51-s
Site Code : 16
Start Date : 5/8/2010
Page No : 1

CITY OF OAKLAND

fp
Mietek 916-806-0250

Groups Printed- Vehicles Only
SHAFTER AVE

Southbound
51st ST

Westbound
SHAFTER AVE            

Northbound
51st ST

Eastbound
Start Time RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total Int. Total

16:00 4 5 9 18 7 155 3 165 6 11 4 21 8 139 8 155 359
16:15 5 12 7 24 6 143 4 153 4 6 11 21 8 157 14 179 377
16:30 3 9 8 20 7 162 3 172 4 3 4 11 10 154 6 170 373
16:45 7 6 6 19 1 139 2 142 3 7 9 19 7 158 3 168 348
Total 19 32 30 81 21 599 12 632 17 27 28 72 33 608 31 672 1457

17:00 4 10 5 19 6 132 4 142 4 7 6 17 3 141 5 149 327
17:15 1 6 5 12 2 130 3 135 6 7 6 19 6 144 8 158 324
17:30 7 8 4 19 5 153 2 160 3 11 3 17 7 124 9 140 336
17:45 6 11 3 20 6 125 3 134 2 9 3 14 6 128 2 136 304
Total 18 35 17 70 19 540 12 571 15 34 18 67 22 537 24 583 1291

18:00 6 10 10 26 5 108 4 117 2 7 8 17 9 129 6 144 304
18:15 2 5 3 10 6 118 2 126 1 12 9 22 4 124 7 135 293
18:30 5 7 8 20 6 109 0 115 6 5 3 14 5 127 5 137 286
18:45 3 3 1 7 1 119 0 120 0 6 7 13 3 116 4 123 263
Total 16 25 22 63 18 454 6 478 9 30 27 66 21 496 22 539 1146

Grand Total 53 92 69 214 58 1593 30 1681 41 91 73 205 76 1641 77 1794 3894
Apprch % 24.8 43 32.2  3.5 94.8 1.8  20 44.4 35.6  4.2 91.5 4.3   

Total % 1.4 2.4 1.8 5.5 1.5 40.9 0.8 43.2 1.1 2.3 1.9 5.3 2 42.1 2 46.1

SHAFTER AVE
Southbound

51st ST
Westbound

SHAFTER AVE            
Northbound

51st ST
Eastbound

Start Time RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total Int. Total
Peak Hour Analysis From 16:00 to 18:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 16:00

16:00 4 5 9 18 7 155 3 165 6 11 4 21 8 139 8 155 359
16:15 5 12 7 24 6 143 4 153 4 6 11 21 8 157 14 179 377
16:30 3 9 8 20 7 162 3 172 4 3 4 11 10 154 6 170 373
16:45 7 6 6 19 1 139 2 142 3 7 9 19 7 158 3 168 348

Total Volume 19 32 30 81 21 599 12 632 17 27 28 72 33 608 31 672 1457
% App. Total 23.5 39.5 37  3.3 94.8 1.9  23.6 37.5 38.9  4.9 90.5 4.6   

PHF .679 .667 .833 .844 .750 .924 .750 .919 .708 .614 .636 .857 .825 .962 .554 .939 .966



MARKS TRAFFIC DATA

File Name : shafter-51-s
Site Code : 16
Start Date : 5/8/2010
Page No : 2

CITY OF OAKLAND

fp
Mietek 916-806-0250

 SHAFTER AVE 

 5
1
st

 S
T

  5
1
st S

T
 

 SHAFTER AVE              

RT
19 

TH
32 

LT
30 

InOut Total
79 81 160 

R
T2

1
 

T
H5
9
9
 

L
T1

2
 

O
u
t

T
o
ta

l
In

6
5
5
 

6
3
2
 

1
2
8
7
 

LT
28 

TH
27 

RT
17 

Out TotalIn
77 72 149 

L
T3

1
 

T
H6
0
8
 

R
T3

3
 

T
o
ta

l
O

u
t

In
6
4
6
 

6
7
2
 

1
3
1
8
 

Peak Hour Begins at 16:00
 
Vehicles Only

Peak Hour Data

North



MARKS TRAFFIC DATA

File Name : gilbert-pleasant-p
Site Code : 17
Start Date : 5/11/2010
Page No : 1

CITY OF OAKLAND

fp
Mietek 916-806-0250

Groups Printed- Vehicles Only
SAFEWAY D/W

Southbound
PLEASANT VALLEY AV

Westbound
GILBERT ST
Northbound

PLEASANT VALLEY AV
Eastbound

Start Time RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total Int. Total
16:00 57 12 49 118 23 126 2 151 3 7 6 16 11 168 51 230 515
16:15 60 10 48 118 25 128 4 157 2 8 11 21 10 175 58 243 539
16:30 55 18 58 131 29 148 4 181 5 10 15 30 13 167 48 228 570
16:45 46 8 54 108 25 148 1 174 2 9 12 23 14 221 59 294 599
Total 218 48 209 475 102 550 11 663 12 34 44 90 48 731 216 995 2223

17:00 51 9 69 129 20 160 2 182 2 6 9 17 16 270 74 360 688
17:15 41 9 56 106 31 169 2 202 1 10 12 23 13 273 65 351 682
17:30 55 8 66 129 36 154 2 192 0 8 3 11 8 283 58 349 681
17:45 70 8 49 127 27 136 12 175 6 5 13 24 17 236 44 297 623
Total 217 34 240 491 114 619 18 751 9 29 37 75 54 1062 241 1357 2674

Grand Total 435 82 449 966 216 1169 29 1414 21 63 81 165 102 1793 457 2352 4897
Apprch % 45 8.5 46.5  15.3 82.7 2.1  12.7 38.2 49.1  4.3 76.2 19.4   

Total % 8.9 1.7 9.2 19.7 4.4 23.9 0.6 28.9 0.4 1.3 1.7 3.4 2.1 36.6 9.3 48

SAFEWAY D/W
Southbound

PLEASANT VALLEY AV
Westbound

GILBERT ST
Northbound

PLEASANT VALLEY AV
Eastbound

Start Time RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total Int. Total
Peak Hour Analysis From 16:00 to 17:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 17:00

17:00 51 9 69 129 20 160 2 182 2 6 9 17 16 270 74 360 688
17:15 41 9 56 106 31 169 2 202 1 10 12 23 13 273 65 351 682
17:30 55 8 66 129 36 154 2 192 0 8 3 11 8 283 58 349 681
17:45 70 8 49 127 27 136 12 175 6 5 13 24 17 236 44 297 623

Total Volume 217 34 240 491 114 619 18 751 9 29 37 75 54 1062 241 1357 2674
% App. Total 44.2 6.9 48.9  15.2 82.4 2.4  12 38.7 49.3  4 78.3 17.8   

PHF .775 .944 .870 .952 .792 .916 .375 .929 .375 .725 .712 .781 .794 .938 .814 .942 .972
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Peak Hour Begins at 17:00
 
Vehicles Only

Peak Hour Data

North



Car

Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn

11:00 AM 42 14 31 0 18 136 6 6 2 4 14 0 13 161 43 1

11:15 AM 46 5 22 0 22 136 4 3 2 8 13 0 15 161 47 0

11:30 AM 48 4 33 0 28 164 8 3 4 13 8 0 7 127 51 0

11:45 AM 69 11 47 0 20 161 2 4 3 6 15 0 23 150 54 0

12:00 PM 64 7 41 0 25 146 5 5 5 10 14 0 14 150 57 1

12:15 PM 57 5 50 0 28 132 10 0 1 6 15 0 15 183 59 3

12:30 PM 69 7 33 0 20 165 7 0 4 10 18 0 12 179 43 0

12:45 PM 67 9 26 0 31 164 9 0 6 9 16 0 18 170 60 3

1:00 PM 53 24 29 0 20 185 8 0 5 11 19 0 11 155 63 1

1:15 PM 73 14 30 0 24 211 7 4 4 5 15 0 14 166 61 0

1:30 PM 81 19 39 0 27 177 5 3 4 10 21 0 15 138 49 1

1:45 PM 77 4 39 1 34 167 6 2 0 6 18 0 11 190 47 0

2:00 PM 60 11 46 0 20 164 8 0 3 14 13 0 5 168 61 0

2:15 PM 62 9 48 0 30 172 1 0 3 5 6 0 16 122 58 0

2:30 PM 49 12 55 0 37 147 5 0 2 6 9 0 22 145 51 2

2:45 PM 67 12 52 0 24 184 4 5 7 6 14 0 14 182 53 2

Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn 15-Min Total Hour Total

11:00 AM 43 14 32 0 18 137 6 6 2 4 14 0 13 161 44 1 495 2050

11:15 AM 46 5 23 0 22 137 4 3 2 8 13 0 15 163 47 0 488 2104

11:30 AM 48 4 33 0 28 166 8 3 4 13 8 0 8 127 51 0 501 2183

11:45 AM 69 11 47 0 20 161 2 4 3 6 15 0 23 151 54 0 566 2252

12:00 PM 64 7 41 0 25 149 5 5 5 10 15 0 14 150 58 1 549 2277

12:15 PM 57 5 50 0 28 133 10 0 1 6 15 0 15 185 59 3 567 2316

12:30 PM 70 7 33 0 20 166 7 0 4 10 18 0 12 179 44 0 570 2380

12:45 PM 67 9 26 0 31 164 9 0 6 9 16 0 18 173 60 3 591 2403

1:00 PM 53 24 29 0 20 187 8 0 5 11 19 0 11 157 63 1 588 2418

1:15 PM 73 14 31 0 24 212 7 4 4 5 15 0 14 167 61 0 631 2406

1:30 PM 81 19 39 0 27 180 5 3 4 10 21 0 15 139 49 1 593 2310

1:45 PM 77 4 39 1 34 168 6 2 0 6 18 0 11 193 47 0 606 2262

2:00 PM 60 11 46 0 20 165 8 0 3 14 13 0 5 169 62 0 576 2285

2:15 PM 63 9 48 0 30 173 1 0 3 5 6 0 16 123 58 0 535

2:30 PM 50 12 55 0 37 148 5 0 2 6 10 0 22 145 51 2 545

2:45 PM 67 12 52 0 24 186 4 5 7 6 14 0 14 183 53 2 629

Peak Hour 274 66 125 0 102 743 29 7 19 35 71 0 58 636 233 5 0.95

Southbound Westbound Northbound Eastbound

Southbound Westbound Northbound Eastbound

Project Driveway Pleasant Valley Avenue Gilbert St Pleasant Valley Avenue

Project Driveway Pleasant Valley Avenue Gilbert St Pleasant Valley Avenue

Site Code

Study Name WC10-2728_17 Gilbert St/Project Driveway/Pleasant Valley Ave

Start Date 10/27/2012

Start Time 11:00 AM



Truck

Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn

11:00 AM 1 0 1 0 0 1 0 0 0 0 0 0 0 0 1 0

11:15 AM 0 0 1 0 0 1 0 0 0 0 0 0 0 2 0 0

11:30 AM 0 0 0 0 0 2 0 0 0 0 0 0 1 0 0 0

11:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0

12:00 PM 0 0 0 0 0 3 0 0 0 0 1 0 0 0 1 0

12:15 PM 0 0 0 0 0 1 0 0 0 0 0 0 0 2 0 0

12:30 PM 1 0 0 0 0 1 0 0 0 0 0 0 0 0 1 0

12:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0

1:00 PM 0 0 0 0 0 2 0 0 0 0 0 0 0 2 0 0

1:15 PM 0 0 1 0 0 1 0 0 0 0 0 0 0 1 0 0

1:30 PM 0 0 0 0 0 3 0 0 0 0 0 0 0 1 0 0

1:45 PM 0 0 0 0 0 1 0 0 0 0 0 0 0 3 0 0

2:00 PM 0 0 0 0 0 1 0 0 0 0 0 0 0 1 1 0

2:15 PM 1 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0

2:30 PM 1 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0

2:45 PM 0 0 0 0 0 2 0 0 0 0 0 0 0 1 0 0

Peak Hour 0 0 1 0 0 6 0 0 0 0 0 0 0 7 0 0

Southbound Westbound Northbound Eastbound

Southbound Street Westbound Street Northbound Street Eastbound Street

Site Code

Study Name WC10-2728_17 Gilbert St/Project Driveway/Pleasant Valley Ave

Start Date 10/27/2012

Start Time 11:00 AM



Pedal Bike (Road)

Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn

11:00 AM 0 1 0 0 0 2 0 0 0 0 0 0 1 1 1 0

11:15 AM 0 0 0 0 1 4 0 0 0 1 1 0 0 2 0 0

11:30 AM 0 1 0 0 1 0 0 0 0 1 0 0 0 8 0 0

11:45 AM 1 0 0 0 0 0 0 0 0 1 0 0 0 2 0 0

12:00 PM 0 1 0 0 2 2 0 0 0 0 1 0 0 0 0 0

12:15 PM 0 0 1 0 1 2 0 0 0 1 0 0 0 0 0 0

12:30 PM 0 0 0 0 1 5 0 0 0 0 0 0 0 0 0 0

12:45 PM 0 0 0 0 0 0 0 0 0 3 0 0 1 0 0 0

1:00 PM 0 2 0 0 0 0 0 0 0 0 0 0 0 1 0 0

1:15 PM 0 1 0 0 3 0 0 0 0 1 0 0 1 1 0 0

1:30 PM 0 1 1 0 0 0 0 0 0 0 0 0 1 2 0 0

1:45 PM 0 0 0 0 0 1 0 0 0 3 0 0 0 1 0 0

2:00 PM 0 0 0 0 0 0 0 0 0 0 2 0 0 5 0 0

2:15 PM 0 0 1 0 0 2 0 0 0 0 0 0 0 1 0 0

2:30 PM 0 0 1 0 0 3 0 0 0 0 0 0 0 2 0 0

2:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 2 1 0 0

Peak Hour 0 4 1 0 3 0 0 0 0 4 0 0 3 4 0 0

Southbound Westbound Northbound Eastbound

Southbound Street Westbound Street Northbound Street Eastbound Street

Site Code

Study Name WC10-2728_17 Gilbert St/Project Driveway/Pleasant Valley Ave

Start Date 10/27/2012

Start Time 11:00 AM



People

Start Time Peds CCW Peds CW Peds CCW Peds CW Peds CCW Peds CW Peds CCW Peds CW

11:00 AM 2 1 1 1 4 4 9 4

11:15 AM 0 2 1 1 4 3 4 6

11:30 AM 3 3 3 4 4 4 1 2

11:45 AM 1 3 1 0 2 4 0 3

12:00 PM 2 2 7 2 0 1 6 7

12:15 PM 2 2 4 2 0 0 4 3

12:30 PM 2 3 2 3 2 1 5 8

12:45 PM 1 1 7 0 1 10 7 5

1:00 PM 14 7 1 5 4 2 12 4

1:15 PM 3 2 0 3 3 4 1 3

1:30 PM 2 4 1 1 5 2 2 7

1:45 PM 2 4 4 6 6 5 4 8

2:00 PM 2 4 3 1 1 4 2 2

2:15 PM 1 1 4 3 0 4 10 3

2:30 PM 1 1 0 2 3 0 3 5

2:45 PM 2 5 0 1 0 0 3 6

Peak Hour 20 14 9 9 13 18 22 19 0 0 0

34 18 31 41

Southbound Westbound Northbound Eastbound

Southbound Street Westbound Street Northbound Street Eastbound Street

Site Code

Study Name WC10-2728_17 Gilbert St/Project Driveway/Pleasant Valley Ave

Start Date 10/27/2012

Start Time 11:00 AM



Pedal Bike (Crosswalk)

Start Time Peds CCW Peds CW Peds CCW Peds CW Peds CCW Peds CW Peds CCW Peds CW

11:00 AM 0 0 0 0 0 0 0 0

11:15 AM 0 0 0 0 0 0 0 0

11:30 AM 0 0 0 0 1 0 0 0

11:45 AM 0 0 0 0 0 0 0 0

12:00 PM 0 0 0 0 0 0 0 0

12:15 PM 0 0 0 0 0 0 0 0

12:30 PM 0 0 0 0 0 0 0 0

12:45 PM 0 0 0 0 0 0 0 0

1:00 PM 0 0 0 0 0 0 0 0

1:15 PM 2 0 1 0 0 0 0 0

1:30 PM 0 0 0 0 0 0 0 0

1:45 PM 0 0 0 0 0 0 0 0

2:00 PM 0 0 0 0 0 0 0 0

2:15 PM 0 0 0 0 0 0 0 0

2:30 PM 0 1 0 0 0 0 0 0

2:45 PM 0 0 0 0 0 0 0 0

Peak Hour 2 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0

Southbound Westbound Northbound Eastbound

Southbound Street Westbound Street Northbound Street Eastbound Street

Site Code

Study Name WC10-2728_17 Gilbert St/Project Driveway/Pleasant Valley Ave

Start Date 10/27/2012

Start Time 11:00 AM



Totals

Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn

11:00 AM 43 15 32 0 18 139 6 6 2 4 14 0 14 162 45 1

11:15 AM 46 5 23 0 23 141 4 3 2 9 14 0 15 165 47 0

11:30 AM 48 5 33 0 29 166 8 3 4 14 8 0 8 135 51 0

11:45 AM 70 11 47 0 20 161 2 4 3 7 15 0 23 153 54 0

12:00 PM 64 8 41 0 27 151 5 5 5 10 16 0 14 150 58 1

12:15 PM 57 5 51 0 29 135 10 0 1 7 15 0 15 185 59 3

12:30 PM 70 7 33 0 21 171 7 0 4 10 18 0 12 179 44 0

12:45 PM 67 9 26 0 31 164 9 0 6 12 16 0 19 173 60 3

1:00 PM 53 26 29 0 20 187 8 0 5 11 19 0 11 158 63 1

1:15 PM 73 15 31 0 27 212 7 4 4 6 15 0 15 168 61 0

1:30 PM 81 20 40 0 27 180 5 3 4 10 21 0 16 141 49 1

1:45 PM 77 4 39 1 34 169 6 2 0 9 18 0 11 194 47 0

2:00 PM 60 11 46 0 20 165 8 0 3 14 15 0 5 174 62 0

2:15 PM 63 9 49 0 30 175 1 0 3 5 6 0 16 124 58 0

2:30 PM 50 12 56 0 37 151 5 0 2 6 10 0 22 147 51 2

2:45 PM 67 12 52 0 24 186 4 5 7 6 14 0 16 184 53 2

Southbound Westbound Northbound Eastbound

Southbound Street Westbound Street Northbound Street Eastbound Street

Site Code

Study Name WC10-2728_17 Gilbert St/Project Driveway/Pleasant Valley Ave

Start Date 10/27/2012

Start Time 11:00 AM



MARKS TRAFFIC DATA

File Name : gilbert-pleasant-s
Site Code : 17
Start Date : 5/15/2010
Page No : 1

CITY OF OAKLAND

fp
Mietek 916-806-0250

Groups Printed- Vehicles Only
SAFEWAY D/W

Southbound
PLEASANT VALLEY AV

Westbound
GILBERT ST
Northbound

PLEASANT VALLEY AV
Eastbound

Start Time RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total Int. Total
16:00 66 16 68 150 17 139 1 157 1 9 11 21 4 172 67 243 571
16:15 59 10 55 124 17 145 3 165 0 7 12 19 11 154 55 220 528
16:30 56 16 60 132 33 142 7 182 3 8 9 20 13 130 66 209 543
16:45 45 10 73 128 31 127 5 163 0 12 9 21 13 160 60 233 545
Total 226 52 256 534 98 553 16 667 4 36 41 81 41 616 248 905 2187

17:00 57 10 53 120 25 124 5 154 0 9 5 14 13 140 57 210 498
17:15 56 6 55 117 30 123 3 156 3 5 11 19 17 147 56 220 512
17:30 41 7 50 98 26 111 3 140 2 7 11 20 14 158 48 220 478
17:45 57 7 47 111 15 109 3 127 2 4 14 20 13 161 64 238 496
Total 211 30 205 446 96 467 14 577 7 25 41 73 57 606 225 888 1984

18:00 58 10 54 122 22 118 6 146 3 7 5 15 12 131 48 191 474
18:15 53 5 39 97 18 109 2 129 1 6 7 14 10 133 50 193 433
18:30 53 11 43 107 17 97 2 116 1 3 8 12 10 119 31 160 395
18:45 51 7 29 87 17 105 2 124 2 6 7 15 10 138 42 190 416
Total 215 33 165 413 74 429 12 515 7 22 27 56 42 521 171 734 1718

Grand Total 652 115 626 1393 268 1449 42 1759 18 83 109 210 140 1743 644 2527 5889
Apprch % 46.8 8.3 44.9  15.2 82.4 2.4  8.6 39.5 51.9  5.5 69 25.5   

Total % 11.1 2 10.6 23.7 4.6 24.6 0.7 29.9 0.3 1.4 1.9 3.6 2.4 29.6 10.9 42.9

SAFEWAY D/W
Southbound

PLEASANT VALLEY AV
Westbound

GILBERT ST
Northbound

PLEASANT VALLEY AV
Eastbound

Start Time RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total Int. Total
Peak Hour Analysis From 16:00 to 18:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 16:00

16:00 66 16 68 150 17 139 1 157 1 9 11 21 4 172 67 243 571
16:15 59 10 55 124 17 145 3 165 0 7 12 19 11 154 55 220 528
16:30 56 16 60 132 33 142 7 182 3 8 9 20 13 130 66 209 543
16:45 45 10 73 128 31 127 5 163 0 12 9 21 13 160 60 233 545

Total Volume 226 52 256 534 98 553 16 667 4 36 41 81 41 616 248 905 2187
% App. Total 42.3 9.7 47.9  14.7 82.9 2.4  4.9 44.4 50.6  4.5 68.1 27.4   

PHF .856 .813 .877 .890 .742 .953 .571 .916 .333 .750 .854 .964 .788 .895 .925 .931 .958



MARKS TRAFFIC DATA

File Name : gilbert-pleasant-s
Site Code : 17
Start Date : 5/15/2010
Page No : 2

CITY OF OAKLAND

fp
Mietek 916-806-0250
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Peak Hour Begins at 16:00
 
Vehicles Only

Peak Hour Data

North



MARKS TRAFFIC DATA

File Name : montgomery-pleasant-p
Site Code : 18
Start Date : 5/12/2010
Page No : 1

CITY OF OAKLAND

fp
Mietek 916-806-0250

Groups Printed- Vehicles Only
MONTGOMERY ST

Southbound
PLEASANT VALLEY AVE

Westbound
MONTGOMERY ST          

Northbound
PLEASANT VALLEY AVE    

Eastbound
MATHER ST

Southeastbound

Start Time to 

Mather
RT TH LT App. Total RT to 

Mather
TH LT App. Total RT TH to 

Mather
LT App. Total RT TH LT to 

Mather
App. Total RT RT TH LT App. Total Int. Total

16:00 0 2 0 0 2 2 3 196 3 204 1 0 1 2 4 6 195 4 0 205 0 6 0 0 6 421
16:15 0 3 0 1 4 2 4 207 5 218 3 1 1 2 7 6 222 3 0 231 0 2 0 0 2 462
16:30 0 4 0 2 6 0 0 168 2 170 3 0 0 1 4 8 239 5 0 252 0 3 0 0 3 435
16:45 0 3 1 1 5 1 5 169 4 179 1 0 0 0 1 6 246 2 0 254 1 6 0 0 7 446
Total 0 12 1 4 17 5 12 740 14 771 8 1 2 5 16 26 902 14 0 942 1 17 0 0 18 1764

17:00 0 2 0 0 2 3 1 209 4 217 3 0 3 1 7 9 267 0 1 277 0 2 0 0 2 505
17:15 0 0 1 0 1 4 6 200 2 212 1 1 3 0 5 6 285 6 0 297 0 8 0 0 8 523
17:30 0 5 0 0 5 1 3 187 3 194 5 1 1 2 9 11 236 4 2 253 1 7 0 0 8 469
17:45 0 2 0 5 7 1 2 176 0 179 2 0 1 2 5 58 206 4 3 271 1 5 0 0 6 468
Total 0 9 1 5 15 9 12 772 9 802 11 2 8 5 26 84 994 14 6 1098 2 22 0 0 24 1965

Grand Total 0 21 2 9 32 14 24 1512 23 1573 19 3 10 10 42 110 1896 28 6 2040 3 39 0 0 42 3729
Apprch % 0 65.6 6.2 28.1  0.9 1.5 96.1 1.5  45.2 7.1 23.8 23.8  5.4 92.9 1.4 0.3  7.1 92.9 0 0   

Total % 0 0.6 0.1 0.2 0.9 0.4 0.6 40.5 0.6 42.2 0.5 0.1 0.3 0.3 1.1 2.9 50.8 0.8 0.2 54.7 0.1 1 0 0 1.1

MONTGOMERY ST
Southbound

PLEASANT VALLEY AVE
Westbound

MONTGOMERY ST          
Northbound

PLEASANT VALLEY AVE    
Eastbound

MATHER ST
Southeastbound

Start Time to 

Mather
RT TH LT App. Total RT to 

Mather
TH LT App. Total RT TH to 

Mather
LT App. Total RT TH LT to 

Mather
App. Total RT RT TH LT App. Total Int. Total

Peak Hour Analysis From 16:00 to 17:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 17:00

17:00 0 2 0 0 2 3 1 209 4 217 3 0 3 1 7 9 267 0 1 277 0 2 0 0 2 505
17:15 0 0 1 0 1 4 6 200 2 212 1 1 3 0 5 6 285 6 0 297 0 8 0 0 8 523
17:30 0 5 0 0 5 1 3 187 3 194 5 1 1 2 9 11 236 4 2 253 1 7 0 0 8 469
17:45 0 2 0 5 7 1 2 176 0 179 2 0 1 2 5 58 206 4 3 271 1 5 0 0 6 468

Total Volume 0 9 1 5 15 9 12 772 9 802 11 2 8 5 26 84 994 14 6 1098 2 22 0 0 24 1965
% App. Total 0 60 6.7 33.3  1.1 1.5 96.3 1.1  42.3 7.7 30.8 19.2  7.7 90.5 1.3 0.5  8.3 91.7 0 0   

PHF .000 .450 .250 .250 .536 .563 .500 .923 .563 .924 .550 .500 .667 .625 .722 .362 .872 .583 .500 .924 .500 .688 .000 .000 .750 .939
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Peak Hour Begins at 17:00
 
Vehicles Only

Peak Hour Data

North



Car

Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn

11:00 AM 5 1 2 0 2 161 12 0 10 5 5 0 30 169 1 3

11:15 AM 3 0 0 0 3 172 14 1 14 0 2 0 8 175 1 3

11:30 AM 6 0 0 0 7 192 9 1 18 4 8 0 5 158 4 2

11:45 AM 12 0 0 0 9 200 18 0 13 3 6 0 14 177 7 1

12:00 PM 10 2 2 0 9 166 12 0 17 3 7 0 19 169 3 2

12:15 PM 14 0 0 0 8 190 10 1 12 3 2 0 30 172 4 2

12:30 PM 7 3 0 0 4 174 6 0 9 1 3 0 69 143 6 4

12:45 PM 10 1 0 0 1 209 10 0 9 2 2 0 76 112 4 8

1:00 PM 10 0 1 0 2 220 8 1 14 0 9 0 63 107 4 8

1:15 PM 6 0 1 0 1 241 6 0 4 0 1 0 54 144 8 7

1:30 PM 8 1 0 0 5 199 5 0 10 0 1 0 37 166 7 3

1:45 PM 0 1 2 0 1 209 8 1 3 0 3 0 34 179 4 5

2:00 PM 8 0 2 0 2 191 12 0 8 2 3 0 16 202 3 2

2:15 PM 4 1 5 0 5 196 2 0 5 0 8 0 0 163 5 2

2:30 PM 5 0 6 0 2 196 2 0 10 1 0 0 4 204 3 1

2:45 PM 5 2 2 0 0 218 7 0 8 0 2 0 15 206 2 1

Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn 15-Min Total Hour Total

11:00 AM 5 1 2 0 2 161 12 0 10 5 5 0 31 169 1 3 407 1687

11:15 AM 3 0 0 0 3 173 14 1 14 0 2 0 8 176 1 3 398 1705

11:30 AM 6 0 0 0 7 198 9 1 18 4 8 0 5 158 4 2 420 1756

11:45 AM 12 0 0 0 9 200 18 0 13 3 7 0 14 178 7 1 462 1767

12:00 PM 10 2 2 0 9 170 12 0 17 3 7 0 19 169 3 2 425 1753

12:15 PM 14 0 0 0 8 190 10 1 12 3 2 0 30 173 4 2 449 1779

12:30 PM 7 3 0 0 4 175 6 0 9 1 3 0 69 144 6 4 431 1809

12:45 PM 10 1 0 0 1 209 10 0 9 2 2 0 76 116 4 8 448 1825

1:00 PM 10 0 1 0 2 222 8 1 14 0 9 0 63 109 4 8 451 1830

1:15 PM 6 0 1 0 1 244 6 0 5 0 1 0 54 146 8 7 479 1832

1:30 PM 8 1 0 0 5 203 5 0 10 0 1 0 37 167 7 3 447 1754

1:45 PM 0 1 2 0 1 209 8 1 3 0 3 0 34 182 4 5 453 1742

2:00 PM 8 0 2 0 2 192 13 0 8 2 3 0 16 202 3 2 453 1761

2:15 PM 4 1 5 0 5 198 2 0 6 0 9 0 0 164 5 2 401

2:30 PM 5 0 6 0 2 197 2 0 10 1 0 0 4 204 3 1 435

2:45 PM 5 2 2 0 0 220 7 0 9 0 2 0 15 207 2 1 472

Peak Hour 34 2 2 0 9 878 29 1 38 2 13 0 230 538 23 26 0.95

Southbound Westbound Northbound Eastbound

Southbound Westbound Northbound Eastbound

Montgomery Street Pleasant Valley Avenue Montgomery Street Pleasant Valley Avenue

Montgomery Street Pleasant Valley Avenue Montgomery Street Pleasant Valley Avenue

Site Code

Study Name WC10-2728_18 Montgomery St/Pleasant Valley Ave

Start Date 10/27/2012

Start Time 11:00 AM



Truck

Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn

11:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0

11:15 AM 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0

11:30 AM 0 0 0 0 0 6 0 0 0 0 0 0 0 0 0 0

11:45 AM 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0

12:00 PM 0 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0

12:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0

12:30 PM 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0

12:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 0

1:00 PM 0 0 0 0 0 2 0 0 0 0 0 0 0 2 0 0

1:15 PM 0 0 0 0 0 3 0 0 1 0 0 0 0 2 0 0

1:30 PM 0 0 0 0 0 4 0 0 0 0 0 0 0 1 0 0

1:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0

2:00 PM 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0

2:15 PM 0 0 0 0 0 2 0 0 1 0 1 0 0 1 0 0

2:30 PM 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0

2:45 PM 0 0 0 0 0 2 0 0 1 0 0 0 0 1 0 0

Peak Hour 0 0 0 0 0 9 0 0 1 0 0 0 0 9 0 0

Southbound Westbound Northbound Eastbound

Southbound Street Westbound Street Northbound Street Eastbound Street

Site Code

Study Name WC10-2728_18 Montgomery St/Pleasant Valley Ave

Start Date 10/27/2012

Start Time 11:00 AM



Pedal Bike (Road)

Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn

11:00 AM 0 0 0 0 0 3 0 0 0 0 0 0 0 1 0 0

11:15 AM 0 0 0 0 0 10 0 0 0 0 0 0 0 2 0 0

11:30 AM 0 0 0 0 0 1 0 0 0 0 0 0 0 10 0 0

11:45 AM 0 0 0 0 0 0 0 0 2 0 0 0 1 2 0 0

12:00 PM 0 0 0 0 0 4 0 0 1 0 0 0 0 0 0 0

12:15 PM 0 0 0 0 0 6 0 0 0 0 0 0 0 1 0 0

12:30 PM 0 0 0 0 0 4 0 0 0 0 0 0 1 2 0 0

12:45 PM 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0

1:00 PM 0 0 0 0 0 4 0 0 0 0 0 0 1 1 0 0

1:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1

1:30 PM 0 0 0 0 0 1 0 0 0 0 0 0 0 3 0 0

1:45 PM 0 0 0 0 0 4 0 0 1 0 0 0 0 1 0 0

2:00 PM 0 0 0 0 0 3 0 0 0 0 0 0 0 4 0 0

2:15 PM 0 0 0 0 0 5 0 0 0 0 0 0 0 3 0 0

2:30 PM 0 0 0 0 0 7 0 0 0 0 0 0 0 3 0 0

2:45 PM 1 0 0 0 0 7 0 0 0 0 0 0 0 2 0 0

Peak Hour 0 1 0 0 0 6 0 0 0 0 0 0 1 5 0 1

Southbound Westbound Northbound Eastbound

Southbound Street Westbound Street Northbound Street Eastbound Street

Site Code

Study Name WC10-2728_18 Montgomery St/Pleasant Valley Ave

Start Date 10/27/2012

Start Time 11:00 AM



People

Start Time Peds CCW Peds CW Peds CCW Peds CW Peds CCW Peds CW Peds CCW Peds CW

11:00 AM 8 3 0 0 13 3 3 0

11:15 AM 1 13 0 0 20 3 2 2

11:30 AM 1 12 0 0 11 7 0 5

11:45 AM 0 38 0 1 2 4 0 4

12:00 PM 8 28 0 0 6 6 0 4

12:15 PM 4 21 0 0 14 10 3 9

12:30 PM 8 21 0 0 14 17 6 5

12:45 PM 18 11 0 0 5 15 0 4

1:00 PM 20 1 1 0 24 18 16 12

1:15 PM 16 15 0 0 9 32 1 12

1:30 PM 6 10 0 0 8 24 1 9

1:45 PM 16 8 0 0 6 10 2 4

2:00 PM 17 4 0 1 1 4 1 2

2:15 PM 14 2 0 0 1 13 1 3

2:30 PM 13 5 0 0 4 17 3 8

2:45 PM 12 1 0 0 3 11 4 1

Peak Hour 60 37 1 0 46 89 18 37 0 0 0

97 1 135 55

Southbound Westbound Northbound Eastbound

Southbound Street Westbound Street Northbound Street Eastbound Street

Site Code

Study Name WC10-2728_18 Montgomery St/Pleasant Valley Ave

Start Date 10/27/2012

Start Time 11:00 AM



Pedal Bike (Crosswalk)

Start Time Peds CCW Peds CW Peds CCW Peds CW Peds CCW Peds CW Peds CCW Peds CW

11:00 AM 0 0 0 0 0 0 0 0

11:15 AM 0 0 0 0 0 0 0 1

11:30 AM 0 0 0 0 0 0 0 1

11:45 AM 0 0 0 0 0 0 0 0

12:00 PM 0 0 0 0 0 0 0 0

12:15 PM 0 0 0 0 0 0 0 0

12:30 PM 0 0 0 0 0 0 0 0

12:45 PM 0 0 0 0 0 0 0 0

1:00 PM 0 1 0 0 0 0 0 0

1:15 PM 0 0 0 0 0 1 0 1

1:30 PM 0 0 0 0 0 0 0 0

1:45 PM 2 0 0 0 0 0 0 0

2:00 PM 0 0 0 0 0 0 0 0

2:15 PM 0 0 0 0 0 0 0 0

2:30 PM 1 0 0 0 0 0 0 0

2:45 PM 0 0 0 0 0 0 0 0

Peak Hour 0 1 0 0 0 1 0 1 0 0 0 0 0 0 0 0

Southbound Westbound Northbound Eastbound

Southbound Street Westbound Street Northbound Street Eastbound Street

Site Code

Study Name WC10-2728_18 Montgomery St/Pleasant Valley Ave

Start Date 10/27/2012

Start Time 11:00 AM



Totals

Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn

11:00 AM 5 1 2 0 2 164 12 0 10 5 5 0 31 170 1 3

11:15 AM 3 0 0 0 3 183 14 1 14 0 2 0 8 178 1 3

11:30 AM 6 0 0 0 7 199 9 1 18 4 8 0 5 168 4 2

11:45 AM 12 0 0 0 9 200 18 0 15 3 7 0 15 180 7 1

12:00 PM 10 2 2 0 9 174 12 0 18 3 7 0 19 169 3 2

12:15 PM 14 0 0 0 8 196 10 1 12 3 2 0 30 174 4 2

12:30 PM 7 3 0 0 4 179 6 0 9 1 3 0 70 146 6 4

12:45 PM 10 2 0 0 1 210 10 0 9 2 2 0 76 116 4 8

1:00 PM 10 0 1 0 2 226 8 1 14 0 9 0 64 110 4 8

1:15 PM 6 0 1 0 1 244 6 0 5 0 1 0 54 147 8 8

1:30 PM 8 1 0 0 5 204 5 0 10 0 1 0 37 170 7 3

1:45 PM 0 1 2 0 1 213 8 1 4 0 3 0 34 183 4 5

2:00 PM 8 0 2 0 2 195 13 0 8 2 3 0 16 206 3 2

2:15 PM 4 1 5 0 5 203 2 0 6 0 9 0 0 167 5 2

2:30 PM 5 0 6 0 2 204 2 0 10 1 0 0 4 207 3 1

2:45 PM 6 2 2 0 0 227 7 0 9 0 2 0 15 209 2 1

Southbound Westbound Northbound Eastbound

Southbound Street Westbound Street Northbound Street Eastbound Street

Site Code

Study Name WC10-2728_18 Montgomery St/Pleasant Valley Ave

Start Date 10/27/2012

Start Time 11:00 AM



MARKS TRAFFIC DATA

File Name : montgomery-pleasant-s
Site Code : 18
Start Date : 5/15/2010
Page No : 1

CITY OF OAKLAND

fp
Mietek 916-806-0250

Groups Printed- Vehicles Only
MONTGOMERY ST

Southbound
PLEASANT VALLEY AVE

Westbound
MONTGOMERY ST          

Northbound
PLEASANT VALLEY AVE    

Eastbound
MATHER ST

Southeastbound

Start Time to 

Mather
RT TH LT App. Total RT to 

Mather
TH LT App. Total RT TH to 

Mather
LT App. Total RT TH LT to 

Mather
App. Total RT RT TH LT App. Total Int. Total

16:00 0 2 0 0 2 0 1 178 1 180 6 0 0 3 9 8 225 5 2 240 0 4 0 0 4 435
16:15 0 0 0 0 0 0 3 177 4 184 3 0 1 1 5 10 198 3 1 212 0 2 0 0 2 403
16:30 0 0 0 3 3 2 2 183 5 192 4 0 0 3 7 7 186 0 0 193 1 6 0 0 7 402
16:45 0 2 0 0 2 1 5 160 7 173 4 0 2 4 10 5 224 6 3 238 2 5 0 0 7 430
Total 0 4 0 3 7 3 11 698 17 729 17 0 3 11 31 30 833 14 6 883 3 17 0 0 20 1670

17:00 0 2 1 0 3 1 0 159 5 165 2 0 3 2 7 1 189 5 0 195 2 8 0 0 10 380
17:15 0 1 0 1 2 3 1 150 2 156 3 1 0 2 6 4 196 4 1 205 2 3 0 0 5 374
17:30 0 7 0 1 8 1 4 127 4 136 4 0 1 1 6 4 198 4 2 208 0 5 0 1 6 364
17:45 0 2 2 0 4 0 4 132 2 138 0 1 2 1 4 4 193 3 0 200 1 5 0 0 6 352
Total 0 12 3 2 17 5 9 568 13 595 9 2 6 6 23 13 776 16 3 808 5 21 0 1 27 1470

18:00 0 3 0 0 3 0 2 133 4 139 4 0 1 3 8 3 183 3 2 191 3 7 0 0 10 351
18:15 0 0 1 1 2 0 6 137 2 145 2 0 3 0 5 5 167 4 4 180 2 4 0 2 8 340
18:30 0 0 0 0 0 2 3 115 3 123 3 0 1 1 5 3 161 2 1 167 2 3 0 1 6 301
18:45 0 4 0 1 5 2 1 110 4 117 3 0 1 3 7 3 170 0 1 174 1 6 0 0 7 310
Total 0 7 1 2 10 4 12 495 13 524 12 0 6 7 25 14 681 9 8 712 8 20 0 3 31 1302

Grand Total 0 23 4 7 34 12 32 1761 43 1848 38 2 15 24 79 57 2290 39 17 2403 16 58 0 4 78 4442
Apprch % 0 67.6 11.8 20.6  0.6 1.7 95.3 2.3  48.1 2.5 19 30.4  2.4 95.3 1.6 0.7  20.5 74.4 0 5.1   

Total % 0 0.5 0.1 0.2 0.8 0.3 0.7 39.6 1 41.6 0.9 0 0.3 0.5 1.8 1.3 51.6 0.9 0.4 54.1 0.4 1.3 0 0.1 1.8

MONTGOMERY ST
Southbound

PLEASANT VALLEY AVE
Westbound

MONTGOMERY ST          
Northbound

PLEASANT VALLEY AVE    
Eastbound

MATHER ST
Southeastbound

Start Time to 

Mather
RT TH LT App. Total RT to 

Mather
TH LT App. Total RT TH to 

Mather
LT App. Total RT TH LT to 

Mather
App. Total RT RT TH LT App. Total Int. Total

Peak Hour Analysis From 16:00 to 17:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 16:00

16:00 0 2 0 0 2 0 1 178 1 180 6 0 0 3 9 8 225 5 2 240 0 4 0 0 4 435
16:15 0 0 0 0 0 0 3 177 4 184 3 0 1 1 5 10 198 3 1 212 0 2 0 0 2 403
16:30 0 0 0 3 3 2 2 183 5 192 4 0 0 3 7 7 186 0 0 193 1 6 0 0 7 402
16:45 0 2 0 0 2 1 5 160 7 173 4 0 2 4 10 5 224 6 3 238 2 5 0 0 7 430

Total Volume 0 4 0 3 7 3 11 698 17 729 17 0 3 11 31 30 833 14 6 883 3 17 0 0 20 1670
% App. Total 0 57.1 0 42.9  0.4 1.5 95.7 2.3  54.8 0 9.7 35.5  3.4 94.3 1.6 0.7  15 85 0 0   

PHF .000 .500 .000 .250 .583 .375 .550 .954 .607 .949 .708 .000 .375 .688 .775 .750 .926 .583 .500 .920 .375 .708 .000 .000 .714 .960



MARKS TRAFFIC DATA

File Name : montgomery-pleasant-s
Site Code : 18
Start Date : 5/15/2010
Page No : 2

CITY OF OAKLAND

fp
Mietek 916-806-0250
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Peak Hour Begins at 16:00
 
Vehicles Only

Peak Hour Data

North



MARKS TRAFFIC DATA

File Name : howe-pleasant-p
Site Code : 19
Start Date : 5/11/2010
Page No : 1

CITY OF OAKLAND

fp
Mietek 916-806-0250

Groups Printed- Vehicles Only
HOWE ST

Southbound
PLEASANT VALLEY AV

Westbound
HOWE ST

Northbound
PLEASANT VALLEY AV

Eastbound
Start Time RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total Int. Total

16:00 3 3 5 11 2 166 9 177 18 0 10 28 15 194 3 212 428
16:15 2 0 6 8 1 152 6 159 13 0 5 18 12 229 1 242 427
16:30 4 0 2 6 2 165 7 174 12 0 17 29 10 206 1 217 426
16:45 5 1 2 8 2 148 4 154 19 0 14 33 10 239 2 251 446
Total 14 4 15 33 7 631 26 664 62 0 46 108 47 868 7 922 1727

17:00 1 0 4 5 2 168 4 174 20 0 9 29 15 328 0 343 551
17:15 1 1 2 4 2 182 5 189 20 1 14 35 18 306 2 326 554
17:30 2 1 0 3 0 186 2 188 31 0 3 34 17 301 3 321 546
17:45 1 0 5 6 5 160 3 168 23 0 7 30 23 267 1 291 495
Total 5 2 11 18 9 696 14 719 94 1 33 128 73 1202 6 1281 2146

Grand Total 19 6 26 51 16 1327 40 1383 156 1 79 236 120 2070 13 2203 3873
Apprch % 37.3 11.8 51  1.2 96 2.9  66.1 0.4 33.5  5.4 94 0.6   

Total % 0.5 0.2 0.7 1.3 0.4 34.3 1 35.7 4 0 2 6.1 3.1 53.4 0.3 56.9

HOWE ST
Southbound

PLEASANT VALLEY AV
Westbound

HOWE ST
Northbound

PLEASANT VALLEY AV
Eastbound

Start Time RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total Int. Total
Peak Hour Analysis From 16:00 to 17:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 17:00

17:00 1 0 4 5 2 168 4 174 20 0 9 29 15 328 0 343 551
17:15 1 1 2 4 2 182 5 189 20 1 14 35 18 306 2 326 554
17:30 2 1 0 3 0 186 2 188 31 0 3 34 17 301 3 321 546
17:45 1 0 5 6 5 160 3 168 23 0 7 30 23 267 1 291 495

Total Volume 5 2 11 18 9 696 14 719 94 1 33 128 73 1202 6 1281 2146
% App. Total 27.8 11.1 61.1  1.3 96.8 1.9  73.4 0.8 25.8  5.7 93.8 0.5   

PHF .625 .500 .550 .750 .450 .935 .700 .951 .758 .250 .589 .914 .793 .916 .500 .934 .968

 HOWE ST 

 P
L

E
A

S
A

N
T

 V
A

L
L

E
Y

 A
V

  P
L

E
A

S
A

N
T

 V
A

L
L

E
Y

 A
V

 

 HOWE ST 

RT
5 

TH
2 

LT
11 

InOut Total
16 18 34 

R
T

9
 

T
H6
9

6
 

L
T1

4
 

O
u

t
T

o
ta

l
In

1
3

0
7

 
7

1
9

 
2

0
2

6
 

LT
33 

TH
1 

RT
94 

Out TotalIn
89 128 217 

L
T

6
 

T
H

1
2

0
2

 
R

T7
3

 

T
o

ta
l

O
u

t
In

7
3

4
 

1
2

8
1

 
2

0
1

5
 

Peak Hour Begins at 17:00
 
Vehicles Only

Peak Hour Data

North



Car

Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn

11:00 AM 7 1 1 1 6 153 31 0 35 10 9 0 36 145 12 1

11:15 AM 9 3 0 0 11 175 32 0 48 5 20 0 35 141 6 0

11:30 AM 16 3 5 0 7 178 23 0 41 5 15 0 43 135 10 0

11:45 AM 14 2 2 0 8 171 20 0 46 11 18 0 34 136 7 2

12:00 PM 18 2 2 0 5 152 16 0 44 7 11 0 42 134 9 0

12:15 PM 12 3 2 0 3 186 30 0 47 7 19 0 41 124 11 0

12:30 PM 9 2 4 0 0 159 24 0 45 6 12 0 16 126 4 0

12:45 PM 6 4 5 0 7 205 15 0 37 7 11 1 15 98 3 1

1:00 PM 13 4 2 0 9 202 7 0 35 8 12 0 15 106 6 0

1:15 PM 13 5 3 0 8 217 15 0 17 3 15 0 18 129 5 1

1:30 PM 11 6 1 0 8 186 2 0 21 2 15 0 9 172 4 1

1:45 PM 12 2 3 0 14 194 5 0 23 5 8 0 25 148 8 0

2:00 PM 10 7 2 0 4 180 5 0 15 2 9 0 27 178 5 0

2:15 PM 8 8 9 0 6 187 11 0 17 1 7 0 22 170 3 0

2:30 PM 8 4 5 0 0 185 6 1 15 1 8 0 30 176 1 0

2:45 PM 9 2 4 0 5 207 15 0 14 0 7 0 28 182 3 0

Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn 15-Min Total Hour Total

11:00 AM 7 1 1 1 6 153 31 0 38 10 9 0 36 147 12 1 453 1901

11:15 AM 9 3 0 0 11 176 32 0 48 5 21 0 36 144 6 0 491 1895

11:30 AM 16 4 5 0 7 180 23 0 41 5 16 0 43 135 10 0 485 1891

11:45 AM 14 2 2 0 8 171 21 0 46 11 18 0 34 136 7 2 472 1814

12:00 PM 18 2 2 0 5 156 16 0 44 7 11 0 42 135 9 0 447 1762

12:15 PM 12 3 2 0 3 187 30 0 47 7 19 0 41 125 11 0 487 1738

12:30 PM 9 2 4 0 0 159 24 0 45 6 12 0 16 127 4 0 408 1707

12:45 PM 6 4 5 0 7 206 15 0 37 7 11 1 15 102 3 1 420 1743

1:00 PM 13 4 2 0 9 203 7 0 36 8 12 0 15 108 6 0 423 1774

1:15 PM 13 5 3 0 8 219 16 0 17 4 15 0 18 132 5 1 456 1798

1:30 PM 11 7 1 0 8 189 2 0 22 2 15 0 9 173 4 1 444 1793

1:45 PM 12 2 3 0 14 195 5 0 23 5 8 0 26 150 8 0 451 1790

2:00 PM 10 7 2 0 4 182 5 0 15 2 9 0 27 179 5 0 447 1819

2:15 PM 8 8 9 0 6 188 11 0 17 1 7 0 22 171 3 0 451

2:30 PM 8 4 5 0 0 186 6 1 15 1 8 0 30 176 1 0 441

2:45 PM 9 2 4 0 5 209 15 0 14 0 7 0 28 184 3 0 480

Peak Hour 43 20 11 0 32 817 40 0 112 21 53 1 57 515 18 3 0.96

Southbound Westbound Northbound Eastbound

Southbound Westbound Northbound Eastbound

Howe Street Pleasant Valley Ave Howe Street Pleasant Valley Ave

Howe Street Pleasant Valley Ave Howe Street Pleasant Valley Ave

Site Code

Study Name WC10-2728_19 Howe Street/Pleasant Valley Ave

Start Date 10/27/2012

Start Time 11:00 AM



Truck

Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn

11:00 AM 0 0 0 0 0 0 0 0 3 0 0 0 0 2 0 0

11:15 AM 0 0 0 0 0 1 0 0 0 0 1 0 1 3 0 0

11:30 AM 0 1 0 0 0 2 0 0 0 0 1 0 0 0 0 0

11:45 AM 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0

12:00 PM 0 0 0 0 0 4 0 0 0 0 0 0 0 1 0 0

12:15 PM 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0

12:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0

12:45 PM 0 0 0 0 0 1 0 0 0 0 0 0 0 4 0 0

1:00 PM 0 0 0 0 0 1 0 0 1 0 0 0 0 2 0 0

1:15 PM 0 0 0 0 0 2 1 0 0 1 0 0 0 3 0 0

1:30 PM 0 1 0 0 0 3 0 0 1 0 0 0 0 1 0 0

1:45 PM 0 0 0 0 0 1 0 0 0 0 0 0 1 2 0 0

2:00 PM 0 0 0 0 0 2 0 0 0 0 0 0 0 1 0 0

2:15 PM 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0

2:30 PM 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0

2:45 PM 0 0 0 0 0 2 0 0 0 0 0 0 0 2 0 0

Peak Hour 0 1 0 0 0 7 1 0 2 1 0 0 0 10 0 0

Southbound Westbound Northbound Eastbound

Southbound Street Westbound Street Northbound Street Eastbound Street

Site Code

Study Name WC10-2728_19 Howe Street/Pleasant Valley Ave

Start Date 10/27/2012

Start Time 11:00 AM



Pedal Bike (Road)

Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn

11:00 AM 0 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0

11:15 AM 0 0 0 0 0 9 0 0 0 0 0 0 0 1 0 0

11:30 AM 1 0 0 0 0 0 1 0 0 0 0 0 1 8 0 0

11:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 0

12:00 PM 0 0 0 0 0 4 0 0 0 0 0 0 0 1 0 0

12:15 PM 0 0 0 0 0 5 0 0 0 0 1 0 0 1 0 0

12:30 PM 0 0 0 0 0 2 0 0 0 0 1 0 0 2 0 0

12:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1:00 PM 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0 0

1:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0

1:30 PM 0 0 0 0 0 1 0 0 0 0 0 0 0 2 0 0

1:45 PM 0 0 0 0 0 4 0 0 0 0 0 0 0 2 0 0

2:00 PM 0 0 0 0 0 3 0 0 0 0 0 0 0 4 0 0

2:15 PM 0 0 0 0 0 3 0 0 1 0 0 0 1 2 0 0

2:30 PM 0 0 0 0 0 7 0 0 0 0 0 0 0 4 0 0

2:45 PM 0 0 0 0 0 6 0 0 0 0 0 0 0 1 0 0

Peak Hour 0 0 0 0 0 1 0 0 1 0 0 0 1 3 0 0

Southbound Westbound Northbound Eastbound

Southbound Street Westbound Street Northbound Street Eastbound Street

Site Code

Study Name WC10-2728_19 Howe Street/Pleasant Valley Ave

Start Date 10/27/2012

Start Time 11:00 AM



People

Start Time Peds CCW Peds CW Peds CCW Peds CW Peds CCW Peds CW Peds CCW Peds CW

11:00 AM 7 18 0 1 14 4 0 0

11:15 AM 7 16 0 1 22 5 1 0

11:30 AM 3 30 1 0 13 10 0 0

11:45 AM 9 54 0 0 4 5 0 0

12:00 PM 12 35 0 0 10 7 0 0

12:15 PM 11 18 0 0 15 8 0 0

12:30 PM 16 19 3 3 32 17 0 0

12:45 PM 27 12 1 0 15 11 0 0

1:00 PM 26 10 0 0 27 27 0 3

1:15 PM 37 20 2 1 17 40 0 0

1:30 PM 12 33 0 0 8 27 0 4

1:45 PM 22 14 1 0 11 10 0 0

2:00 PM 43 7 0 0 4 14 1 0

2:15 PM 21 2 0 2 3 23 1 0

2:30 PM 22 6 0 2 2 18 0 0

2:45 PM 22 4 0 1 6 15 1 0

Peak Hour 102 75 3 1 67 105 0 7 0 0 0

177 4 172 7

Southbound Westbound Northbound Eastbound

Southbound Street Westbound Street Northbound Street Eastbound Street

Site Code

Study Name WC10-2728_19 Howe Street/Pleasant Valley Ave

Start Date 10/27/2012

Start Time 11:00 AM



Pedal Bike (Crosswalk)

Start Time Peds CCW Peds CW Peds CCW Peds CW Peds CCW Peds CW Peds CCW Peds CW

11:00 AM 0 0 0 0 0 0 0 0

11:15 AM 0 0 0 0 0 0 0 0

11:30 AM 1 0 0 0 0 0 0 0

11:45 AM 0 0 0 0 0 0 0 0

12:00 PM 1 0 0 0 0 0 0 0

12:15 PM 0 0 0 0 0 0 0 0

12:30 PM 1 0 0 0 0 0 0 0

12:45 PM 1 0 0 0 0 0 0 0

1:00 PM 1 0 0 0 0 0 0 0

1:15 PM 0 0 0 0 0 1 0 0

1:30 PM 1 0 0 0 0 0 0 0

1:45 PM 1 0 0 0 0 0 0 0

2:00 PM 0 0 0 0 0 0 0 0

2:15 PM 0 0 0 0 0 0 0 0

2:30 PM 0 0 0 0 0 0 0 0

2:45 PM 0 0 0 0 0 0 0 0

Peak Hour 3 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0

Southbound Westbound Northbound Eastbound

Southbound Street Westbound Street Northbound Street Eastbound Street

Site Code

Study Name WC10-2728_19 Howe Street/Pleasant Valley Ave

Start Date 10/27/2012

Start Time 11:00 AM



Totals

Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn

11:00 AM 7 1 1 1 6 156 31 0 38 10 9 0 36 147 12 1

11:15 AM 9 3 0 0 11 185 32 0 48 5 21 0 36 145 6 0

11:30 AM 17 4 5 0 7 180 24 0 41 5 16 0 44 143 10 0

11:45 AM 14 2 2 0 8 171 21 0 46 11 18 0 34 140 7 2

12:00 PM 18 2 2 0 5 160 16 0 44 7 11 0 42 136 9 0

12:15 PM 12 3 2 0 3 192 30 0 47 7 20 0 41 126 11 0

12:30 PM 9 2 4 0 0 161 24 0 45 6 13 0 16 129 4 0

12:45 PM 6 4 5 0 7 206 15 0 37 7 11 1 15 102 3 1

1:00 PM 13 4 2 0 9 203 7 0 37 8 12 0 15 109 6 0

1:15 PM 13 5 3 0 8 219 16 0 17 4 15 0 19 132 5 1

1:30 PM 11 7 1 0 8 190 2 0 22 2 15 0 9 175 4 1

1:45 PM 12 2 3 0 14 199 5 0 23 5 8 0 26 152 8 0

2:00 PM 10 7 2 0 4 185 5 0 15 2 9 0 27 183 5 0

2:15 PM 8 8 9 0 6 191 11 0 18 1 7 0 23 173 3 0

2:30 PM 8 4 5 0 0 193 6 1 15 1 8 0 30 180 1 0

2:45 PM 9 2 4 0 5 215 15 0 14 0 7 0 28 185 3 0

Peak Hour 43 20 11 0 32 818 40 0 113 21 53 1 58 518 18 3

Southbound Westbound Northbound Eastbound

Southbound Street Westbound Street Northbound Street Eastbound Street

Site Code

Study Name WC10-2728_19 Howe Street/Pleasant Valley Ave

Start Date 10/27/2012

Start Time 11:00 AM



MARKS TRAFFIC DATA

File Name : howe-pleasant-s
Site Code : 19
Start Date : 5/15/2010
Page No : 1

CITY OF OAKLAND

fp
Mietek 916-806-0250

Groups Printed- Vehicles Only
HOWE ST

Southbound
PLEASANT VALLEY AV

Westbound
HOWE ST

Northbound
PLEASANT VALLEY AV

Eastbound
Start Time RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total Int. Total

16:00 7 0 1 8 3 159 5 167 10 2 19 31 21 209 2 232 438
16:15 3 0 3 6 2 177 2 181 13 1 10 24 15 172 1 188 399
16:30 6 0 2 8 1 178 4 183 15 3 6 24 17 183 0 200 415
16:45 4 1 3 8 1 160 10 171 10 1 7 18 9 208 0 217 414
Total 20 1 9 30 7 674 21 702 48 7 42 97 62 772 3 837 1666

17:00 3 0 3 6 4 147 6 157 13 0 6 19 14 177 1 192 374
17:15 3 0 0 3 4 145 5 154 11 0 4 15 8 190 0 198 370
17:30 0 0 0 0 0 129 3 132 11 0 6 17 15 187 0 202 351
17:45 0 0 3 3 9 123 8 140 15 0 3 18 13 178 0 191 352
Total 6 0 6 12 17 544 22 583 50 0 19 69 50 732 1 783 1447

18:00 3 0 2 5 1 131 3 135 7 1 8 16 21 163 1 185 341
18:15 3 0 0 3 0 130 3 133 4 0 12 16 5 163 0 168 320
18:30 0 0 1 1 2 116 6 124 9 0 6 15 8 157 1 166 306
18:45 1 1 1 3 0 112 1 113 9 0 6 15 12 151 1 164 295
Total 7 1 4 12 3 489 13 505 29 1 32 62 46 634 3 683 1262

Grand Total 33 2 19 54 27 1707 56 1790 127 8 93 228 158 2138 7 2303 4375
Apprch % 61.1 3.7 35.2  1.5 95.4 3.1  55.7 3.5 40.8  6.9 92.8 0.3   

Total % 0.8 0 0.4 1.2 0.6 39 1.3 40.9 2.9 0.2 2.1 5.2 3.6 48.9 0.2 52.6

HOWE ST
Southbound

PLEASANT VALLEY AV
Westbound

HOWE ST
Northbound

PLEASANT VALLEY AV
Eastbound

Start Time RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total Int. Total
Peak Hour Analysis From 16:00 to 18:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 16:00

16:00 7 0 1 8 3 159 5 167 10 2 19 31 21 209 2 232 438
16:15 3 0 3 6 2 177 2 181 13 1 10 24 15 172 1 188 399
16:30 6 0 2 8 1 178 4 183 15 3 6 24 17 183 0 200 415
16:45 4 1 3 8 1 160 10 171 10 1 7 18 9 208 0 217 414

Total Volume 20 1 9 30 7 674 21 702 48 7 42 97 62 772 3 837 1666
% App. Total 66.7 3.3 30  1 96 3  49.5 7.2 43.3  7.4 92.2 0.4   

PHF .714 .250 .750 .938 .583 .947 .525 .959 .800 .583 .553 .782 .738 .923 .375 .902 .951



MARKS TRAFFIC DATA

File Name : howe-pleasant-s
Site Code : 19
Start Date : 5/15/2010
Page No : 2

CITY OF OAKLAND

fp
Mietek 916-806-0250
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Peak Hour Begins at 16:00
 
Vehicles Only

Peak Hour Data

North



MARKS TRAFFIC DATA

File Name : piedmont-pleasant-p
Site Code : 20
Start Date : 5/12/2010
Page No : 1

CITY OF OAKLAND

fp
Mietek 916-806-0250

Groups Printed- Vehicles Only
PIEDMONT AV

Southbound
PLEASANT VALLEY AV

Westbound
PIEDMONT AV

Northbound
PLEASANT VALLEY AV

Eastbound
Start Time RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total Int. Total

16:00 6 9 9 24 8 144 29 181 53 10 44 107 36 161 10 207 519
16:15 7 8 6 21 18 155 30 203 44 6 42 92 46 175 8 229 545
16:30 16 10 17 43 10 111 26 147 51 10 46 107 42 181 8 231 528
16:45 10 6 9 25 9 126 53 188 49 10 46 105 51 194 11 256 574
Total 39 33 41 113 45 536 138 719 197 36 178 411 175 711 37 923 2166

17:00 12 7 11 30 13 153 23 189 45 8 45 98 49 215 4 268 585
17:15 10 7 9 26 12 168 26 206 65 6 38 109 46 217 20 283 624
17:30 11 11 19 41 12 133 34 179 47 9 46 102 48 185 9 242 564
17:45 4 6 2 12 3 135 33 171 58 6 40 104 36 182 8 226 513
Total 37 31 41 109 40 589 116 745 215 29 169 413 179 799 41 1019 2286

Grand Total 76 64 82 222 85 1125 254 1464 412 65 347 824 354 1510 78 1942 4452
Apprch % 34.2 28.8 36.9  5.8 76.8 17.3  50 7.9 42.1  18.2 77.8 4   

Total % 1.7 1.4 1.8 5 1.9 25.3 5.7 32.9 9.3 1.5 7.8 18.5 8 33.9 1.8 43.6

PIEDMONT AV
Southbound

PLEASANT VALLEY AV
Westbound

PIEDMONT AV
Northbound

PLEASANT VALLEY AV
Eastbound

Start Time RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total Int. Total
Peak Hour Analysis From 16:00 to 17:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 16:45

16:45 10 6 9 25 9 126 53 188 49 10 46 105 51 194 11 256 574
17:00 12 7 11 30 13 153 23 189 45 8 45 98 49 215 4 268 585
17:15 10 7 9 26 12 168 26 206 65 6 38 109 46 217 20 283 624
17:30 11 11 19 41 12 133 34 179 47 9 46 102 48 185 9 242 564

Total Volume 43 31 48 122 46 580 136 762 206 33 175 414 194 811 44 1049 2347
% App. Total 35.2 25.4 39.3  6 76.1 17.8  49.8 8 42.3  18.5 77.3 4.2   

PHF .896 .705 .632 .744 .885 .863 .642 .925 .792 .825 .951 .950 .951 .934 .550 .927 .940
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Peak Hour Begins at 16:45
 
Vehicles Only

Peak Hour Data

North



Car

Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn

11:00 AM 13 5 17 0 29 144 49 2 8 4 33 0 33 124 25 0

11:15 AM 17 1 9 0 30 165 38 0 7 1 34 0 36 134 22 0

11:30 AM 19 1 7 0 32 162 36 0 14 4 24 0 20 136 24 0

11:45 AM 22 1 10 0 20 155 29 0 17 9 24 0 16 138 21 0

12:00 PM 32 6 28 0 18 122 16 0 10 6 21 1 14 157 13 0

12:15 PM 30 2 13 0 19 165 19 1 11 4 19 0 12 132 21 0

12:30 PM 19 7 8 0 33 147 17 0 7 11 22 0 9 136 28 0

12:45 PM 34 1 20 0 32 167 24 1 22 15 20 0 13 94 35 0

1:00 PM 39 17 11 0 46 156 20 0 20 34 25 0 7 95 30 1

1:15 PM 40 18 14 0 26 174 25 0 21 33 25 0 16 117 19 0

1:30 PM 28 12 19 0 18 124 23 0 21 35 39 0 27 142 18 0

1:45 PM 29 20 12 0 18 139 32 0 20 33 51 0 40 106 22 0

2:00 PM 31 31 12 0 22 123 39 0 36 16 31 0 32 145 22 0

2:15 PM 22 26 15 0 16 133 30 0 43 29 48 0 34 135 21 0

2:30 PM 18 17 29 0 16 132 33 1 42 16 45 0 42 130 21 1

2:45 PM 44 36 25 0 17 142 40 0 30 14 38 0 29 153 22 0

Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn 15-Min Total Hour Total

11:00 AM 13 6 17 0 29 144 49 2 8 4 33 0 33 128 25 0 491 1936

11:15 AM 17 1 9 0 31 166 38 0 7 1 34 0 36 138 22 0 500 1895

11:30 AM 19 1 7 0 32 163 36 0 14 4 25 0 20 136 24 0 481 1845

11:45 AM 22 1 10 0 20 156 29 0 17 10 24 0 16 138 21 0 464 1810

12:00 PM 32 6 28 0 18 125 17 0 10 6 22 1 14 158 13 0 450 1829

12:15 PM 30 2 13 0 19 166 19 1 11 4 19 0 12 133 21 0 450 1884

12:30 PM 19 8 8 0 33 147 17 0 7 11 22 0 9 137 28 0 446 1968

12:45 PM 34 1 20 0 32 168 24 1 22 15 20 0 14 97 35 0 483 2034

1:00 PM 39 17 11 0 46 157 20 0 20 34 25 0 8 97 30 1 505 2078

1:15 PM 40 18 14 0 26 176 25 0 21 33 26 0 19 117 19 0 534 2115

1:30 PM 28 12 19 0 18 125 24 0 21 35 41 0 27 143 19 0 512 2135

1:45 PM 29 21 12 0 18 140 32 0 20 34 51 0 42 106 22 0 527 2168

2:00 PM 31 31 12 0 22 124 39 0 36 16 32 0 32 145 22 0 542 2233

2:15 PM 22 26 15 0 16 133 30 0 43 29 49 0 35 135 21 0 554

2:30 PM 18 18 29 0 16 132 33 1 42 16 46 0 42 130 21 1 545

2:45 PM 44 36 25 0 17 142 40 0 30 14 39 0 30 153 22 0 592

Peak Hour 141 48 64 0 122 626 93 1 84 117 112 0 68 454 103 1 0.95

Southbound Westbound Northbound Eastbound

Southbound Westbound Northbound Eastbound

Piedmont Avenue Pleasant Valley Avenue Piedmont Avenue Pleasant Valley Avenue

Piedmont Avenue Pleasant Valley Avenue Piedmont Avenue Pleasant Valley Avenue

Site Code

Study Name WC10-2728_20 Piedmont Ave/Pleasant Valley Ave

Start Date 10/27/2012

Start Time 11:00 AM



Truck

Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn

11:00 AM 0 1 0 0 0 0 0 0 0 0 0 0 0 4 0 0

11:15 AM 0 0 0 0 1 1 0 0 0 0 0 0 0 4 0 0

11:30 AM 0 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0

11:45 AM 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 0

12:00 PM 0 0 0 0 0 3 1 0 0 0 1 0 0 1 0 0

12:15 PM 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0

12:30 PM 0 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0

12:45 PM 0 0 0 0 0 1 0 0 0 0 0 0 1 3 0 0

1:00 PM 0 0 0 0 0 1 0 0 0 0 0 0 1 2 0 0

1:15 PM 0 0 0 0 0 2 0 0 0 0 1 0 3 0 0 0

1:30 PM 0 0 0 0 0 1 1 0 0 0 2 0 0 1 1 0

1:45 PM 0 1 0 0 0 1 0 0 0 1 0 0 2 0 0 0

2:00 PM 0 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0

2:15 PM 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0

2:30 PM 0 1 0 0 0 0 0 0 0 0 1 0 0 0 0 0

2:45 PM 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0

Peak Hour 0 0 0 0 0 5 1 0 0 0 3 0 5 6 1 0

Southbound Westbound Northbound Eastbound

Southbound Street Westbound Street Northbound Street Eastbound Street

Site Code

Study Name WC10-2728_20 Piedmont Ave/Pleasant Valley Ave

Start Date 10/27/2012

Start Time 11:00 AM



Pedal Bike (Road)

Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn

11:00 AM 0 0 0 0 0 1 0 0 1 0 0 0 0 1 0 0

11:15 AM 0 0 0 0 0 10 1 0 0 1 0 0 1 1 0 0

11:30 AM 0 0 0 0 0 1 0 0 0 0 0 0 0 8 0 0

11:45 AM 0 3 0 0 0 0 1 0 0 1 0 0 0 3 1 0

12:00 PM 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0

12:15 PM 0 0 0 0 0 3 1 0 0 2 1 0 0 0 0 0

12:30 PM 0 0 0 0 2 1 0 0 0 1 0 0 0 1 0 0

12:45 PM 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0

1:00 PM 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0

1:15 PM 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 0

1:30 PM 0 0 0 0 2 1 0 0 0 0 0 0 0 2 0 0

1:45 PM 1 0 0 0 0 1 3 0 1 2 2 0 0 2 0 0

2:00 PM 0 0 2 0 0 0 0 0 2 0 1 0 1 5 0 0

2:15 PM 0 0 0 0 0 0 0 0 0 1 0 0 0 2 0 0

2:30 PM 1 0 1 0 0 1 0 0 0 0 0 0 0 4 0 0

2:45 PM 0 0 0 0 0 2 0 0 0 0 0 0 0 1 0 0

Peak Hour 0 1 0 0 2 4 0 0 0 1 0 0 0 3 0 0

Southbound Westbound Northbound Eastbound

Southbound Street Westbound Street Northbound Street Eastbound Street

Site Code

Study Name WC10-2728_20 Piedmont Ave/Pleasant Valley Ave

Start Date 10/27/2012

Start Time 11:00 AM



People

Start Time Peds CCW Peds CW Peds CCW Peds CW Peds CCW Peds CW Peds CCW Peds CW

11:00 AM 7 27 11 65 14 3 19 4

11:15 AM 1 10 66 27 16 5 26 8

11:30 AM 11 21 131 62 28 8 26 31

11:45 AM 12 24 263 69 15 4 57 34

12:00 PM 14 29 280 39 7 2 37 44

12:15 PM 28 35 302 72 9 7 60 57

12:30 PM 6 20 228 82 8 16 54 18

12:45 PM 9 7 177 90 14 9 77 34

1:00 PM 14 11 153 127 16 22 50 32

1:15 PM 22 14 175 129 21 37 40 46

1:30 PM 13 12 83 132 37 15 34 18

1:45 PM 15 15 99 115 7 9 19 25

2:00 PM 20 11 41 127 3 15 32 24

2:15 PM 12 7 56 67 20 17 24 17

2:30 PM 26 9 44 105 7 6 30 15

2:45 PM 35 7 23 81 11 28 38 13

Peak Hour 58 44 588 478 88 83 201 130 0 0 0

102 1066 171 331

Southbound Westbound Northbound Eastbound

Southbound Street Westbound Street Northbound Street Eastbound Street

Site Code

Study Name WC10-2728_20 Piedmont Ave/Pleasant Valley Ave

Start Date 10/27/2012

Start Time 11:00 AM



Pedal Bike (Crosswalk)

Start Time Peds CCW Peds CW Peds CCW Peds CW Peds CCW Peds CW Peds CCW Peds CW

11:00 AM 1 0 0 0 0 0 0 1

11:15 AM 0 0 0 0 0 0 0 0

11:30 AM 0 0 0 0 0 0 0 0

11:45 AM 0 0 0 0 0 0 0 0

12:00 PM 1 1 0 0 0 0 0 1

12:15 PM 0 2 0 0 0 0 1 1

12:30 PM 0 0 0 0 0 0 0 0

12:45 PM 0 1 0 0 0 0 0 0

1:00 PM 0 0 0 0 0 0 0 0

1:15 PM 0 0 0 0 0 0 0 0

1:30 PM 0 0 0 0 0 0 0 0

1:45 PM 0 0 0 1 0 1 0 0

2:00 PM 0 0 0 0 0 0 0 0

2:15 PM 0 0 1 0 0 0 0 0

2:30 PM 0 0 0 0 0 0 0 0

2:45 PM 0 0 0 0 0 2 0 0

Peak Hour 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Southbound Westbound Northbound Eastbound

Southbound Street Westbound Street Northbound Street Eastbound Street

Site Code

Study Name WC10-2728_20 Piedmont Ave/Pleasant Valley Ave

Start Date 10/27/2012

Start Time 11:00 AM



Totals

Start Time Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn Right Thru Left U-Turn

11:00 AM 13 6 17 0 29 145 49 2 9 4 33 0 33 129 25 0

11:15 AM 17 1 9 0 31 176 39 0 7 2 34 0 37 139 22 0

11:30 AM 19 1 7 0 32 164 36 0 14 4 25 0 20 144 24 0

11:45 AM 22 4 10 0 20 156 30 0 17 11 24 0 16 141 22 0

12:00 PM 33 6 28 0 18 125 17 0 10 6 22 1 14 159 13 0

12:15 PM 30 2 13 0 19 169 20 1 11 6 20 0 12 133 21 0

12:30 PM 19 8 8 0 35 148 17 0 7 12 22 0 9 138 28 0

12:45 PM 34 2 20 0 32 169 24 1 22 15 20 0 14 97 35 0

1:00 PM 39 17 11 0 46 158 20 0 20 34 25 0 8 98 30 1

1:15 PM 40 18 14 0 26 177 25 0 21 34 26 0 19 117 19 0

1:30 PM 28 12 19 0 20 126 24 0 21 35 41 0 27 145 19 0

1:45 PM 30 21 12 0 18 141 35 0 21 36 53 0 42 108 22 0

2:00 PM 31 31 14 0 22 124 39 0 38 16 33 0 33 150 22 0

2:15 PM 22 26 15 0 16 133 30 0 43 30 49 0 35 137 21 0

2:30 PM 19 18 30 0 16 133 33 1 42 16 46 0 42 134 21 1

2:45 PM 44 36 25 0 17 144 40 0 30 14 39 0 30 154 22 0

Peak Hour 141 49 64 0 124 630 93 1 84 118 112 0 68 457 103 1

Southbound Westbound Northbound Eastbound

Southbound Street Westbound Street Northbound Street Eastbound Street

Site Code

Study Name WC10-2728_20 Piedmont Ave/Pleasant Valley Ave

Start Date 10/27/2012

Start Time 11:00 AM



MARKS TRAFFIC DATA

File Name : piedmont-pleasant-s
Site Code : 20
Start Date : 5/8/2010
Page No : 1

CITY OF OAKLAND

fp
Mietek 916-806-0250

Groups Printed- Vehicles Only
PIEDMONT AV

Southbound
PLEASANT VALLEY AV

Westbound
PIEDMONT AV            

Northbound
PLEASANT VALLEY AV

Eastbound
Start Time RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total Int. Total

16:00 16 19 15 50 17 102 33 152 39 20 36 95 36 131 17 184 481
16:15 10 12 13 35 19 111 41 171 38 16 40 94 54 149 14 217 517
16:30 16 22 8 46 9 119 44 172 30 18 42 90 48 150 9 207 515
16:45 13 9 16 38 9 111 42 162 32 21 44 97 57 129 12 198 495
Total 55 62 52 169 54 443 160 657 139 75 162 376 195 559 52 806 2008

17:00 7 18 22 47 18 96 30 144 24 16 56 96 39 138 13 190 477
17:15 12 5 13 30 11 90 31 132 40 16 45 101 57 168 5 230 493
17:30 12 11 13 36 10 99 37 146 27 17 42 86 45 139 8 192 460
17:45 6 5 21 32 8 113 40 161 38 17 39 94 62 116 10 188 475
Total 37 39 69 145 47 398 138 583 129 66 182 377 203 561 36 800 1905

18:00 5 15 5 25 2 87 43 132 30 13 37 80 60 131 10 201 438
18:15 10 10 2 22 3 91 46 140 22 7 44 73 58 113 9 180 415
18:30 4 14 5 23 6 69 40 115 37 9 33 79 58 120 7 185 402
18:45 4 15 6 25 4 86 33 123 33 5 51 89 50 107 5 162 399
Total 23 54 18 95 15 333 162 510 122 34 165 321 226 471 31 728 1654

Grand Total 115 155 139 409 116 1174 460 1750 390 175 509 1074 624 1591 119 2334 5567
Apprch % 28.1 37.9 34  6.6 67.1 26.3  36.3 16.3 47.4  26.7 68.2 5.1   

Total % 2.1 2.8 2.5 7.3 2.1 21.1 8.3 31.4 7 3.1 9.1 19.3 11.2 28.6 2.1 41.9

PIEDMONT AV
Southbound

PLEASANT VALLEY AV
Westbound

PIEDMONT AV            
Northbound

PLEASANT VALLEY AV
Eastbound

Start Time RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total Int. Total
Peak Hour Analysis From 16:00 to 18:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 16:00

16:00 16 19 15 50 17 102 33 152 39 20 36 95 36 131 17 184 481
16:15 10 12 13 35 19 111 41 171 38 16 40 94 54 149 14 217 517
16:30 16 22 8 46 9 119 44 172 30 18 42 90 48 150 9 207 515
16:45 13 9 16 38 9 111 42 162 32 21 44 97 57 129 12 198 495

Total Volume 55 62 52 169 54 443 160 657 139 75 162 376 195 559 52 806 2008
% App. Total 32.5 36.7 30.8  8.2 67.4 24.4  37 19.9 43.1  24.2 69.4 6.5   

PHF .859 .705 .813 .845 .711 .931 .909 .955 .891 .893 .920 .969 .855 .932 .765 .929 .971



MARKS TRAFFIC DATA

File Name : piedmont-pleasant-s
Site Code : 20
Start Date : 5/8/2010
Page No : 2

CITY OF OAKLAND

fp
Mietek 916-806-0250
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Peak Hour Begins at 16:00
 
Vehicles Only

Peak Hour Data

North



MARKS TRAFFIC DATA

File Name : piedmont-41-p
Site Code : 21
Start Date : 5/11/2010
Page No : 1

CITY OF OAKLAND

fp
Mietek 916-806-0250

Groups Printed- Vehicles Only
PIEDMONT AV

Southbound
0

Westbound
PIEDMONT AV

Northbound
41st ST

Eastbound
Start Time RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total Int. Total

16:00 22 51 0 73 0 0 0 0 0 82 17 99 20 0 33 53 225
16:15 19 62 0 81 0 0 0 0 0 66 17 83 21 0 33 54 218
16:30 19 49 0 68 0 0 0 0 0 88 18 106 22 0 45 67 241
16:45 19 61 0 80 0 0 0 0 0 83 20 103 21 0 44 65 248
Total 79 223 0 302 0 0 0 0 0 319 72 391 84 0 155 239 932

17:00 18 55 0 73 0 0 0 0 0 62 11 73 26 0 51 77 223
17:15 21 70 0 91 0 0 0 0 0 93 17 110 18 0 60 78 279
17:30 21 61 0 82 0 0 0 0 0 81 18 99 21 0 44 65 246
17:45 30 78 0 108 0 0 0 0 0 66 27 93 20 0 35 55 256
Total 90 264 0 354 0 0 0 0 0 302 73 375 85 0 190 275 1004

Grand Total 169 487 0 656 0 0 0 0 0 621 145 766 169 0 345 514 1936
Apprch % 25.8 74.2 0  0 0 0  0 81.1 18.9  32.9 0 67.1   

Total % 8.7 25.2 0 33.9 0 0 0 0 0 32.1 7.5 39.6 8.7 0 17.8 26.5

PIEDMONT AV
Southbound

0
Westbound

PIEDMONT AV
Northbound

41st ST
Eastbound

Start Time RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total Int. Total
Peak Hour Analysis From 16:00 to 17:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 17:00

17:00 18 55 0 73 0 0 0 0 0 62 11 73 26 0 51 77 223
17:15 21 70 0 91 0 0 0 0 0 93 17 110 18 0 60 78 279
17:30 21 61 0 82 0 0 0 0 0 81 18 99 21 0 44 65 246
17:45 30 78 0 108 0 0 0 0 0 66 27 93 20 0 35 55 256

Total Volume 90 264 0 354 0 0 0 0 0 302 73 375 85 0 190 275 1004
% App. Total 25.4 74.6 0  0 0 0  0 80.5 19.5  30.9 0 69.1   

PHF .750 .846 .000 .819 .000 .000 .000 .000 .000 .812 .676 .852 .817 .000 .792 .881 .900
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Peak Hour Begins at 17:00
 
Vehicles Only

Peak Hour Data

North



Car

Start Time Right Thru U-Turn Thru Left U-Turn Right Left U-Turn

11:00 AM 0 0 0 0 0 1 0 0 0

11:15 AM 0 0 0 0 0 0 0 0 0

11:30 AM 0 0 0 0 0 0 0 0 0

11:45 AM 0 0 0 0 0 0 0 0 0

12:00 PM 0 0 0 0 0 0 0 0 0

12:15 PM 0 0 0 0 0 0 0 0 0

12:30 PM 0 0 0 0 0 0 0 0 0

12:45 PM 0 0 0 0 0 0 0 0 0

1:00 PM 7 24 0 76 11 0 15 24 0

1:15 PM 17 50 0 71 21 0 19 26 0

1:30 PM 15 51 0 83 12 0 24 35 1

1:45 PM 28 55 0 99 18 0 26 39 0

2:00 PM 20 70 0 75 16 0 20 35 0

2:15 PM 13 61 0 76 16 0 21 32 0

2:30 PM 29 66 0 86 14 0 32 34 0

2:45 PM 21 96 0 86 20 0 23 29 0

Start Time Right Thru U-Turn Thru Left U-Turn Right Left U-Turn 15-Min Total Hour Total

11:00 AM 0 0 0 0 0 1 0 0 0 1 1

11:15 AM 0 0 0 0 0 0 0 0 0 0 0

11:30 AM 0 0 0 0 0 0 0 0 0 0 0

11:45 AM 0 0 0 0 0 0 0 0 0 0 0

12:00 PM 0 0 0 0 0 0 0 0 0 0 0

12:15 PM 0 0 0 0 0 0 0 0 0 0 157

12:30 PM 0 0 0 0 0 0 0 0 0 0 366

12:45 PM 0 0 0 0 0 0 0 0 0 0 589

1:00 PM 7 24 0 76 11 0 15 24 0 157 858

1:15 PM 18 52 0 72 21 0 19 27 0 209 941

1:30 PM 15 51 0 84 12 0 25 35 1 223 952

1:45 PM 28 58 0 99 18 0 27 39 0 269 993

2:00 PM 20 72 0 77 16 0 20 35 0 240 1000

2:15 PM 13 62 0 76 16 0 21 32 0 220

2:30 PM 29 67 0 88 14 0 32 34 0 264

2:45 PM 21 97 0 86 20 0 23 29 0 276

Peak Hour 68 185 0 331 62 0 86 125 1 0.80

Southbound Northbound Eastbound

Southbound Northbound Eastbound

Piedmont Avenue Piedmont Avenue 41st Street

Piedmont Avenue Piedmont Avenue 41st Street

Site Code

Study Name WC10-2728_21 Piedmont Ave/41st St

Start Date 10/27/2012

Start Time 11:00 AM



Truck

Start Time Right Thru U-Turn Thru Left U-Turn Right Left U-Turn

11:00 AM 0 0 0 0 0 0 0 0 0

11:15 AM 0 0 0 0 0 0 0 0 0

11:30 AM 0 0 0 0 0 0 0 0 0

11:45 AM 0 0 0 0 0 0 0 0 0

12:00 PM 0 0 0 0 0 0 0 0 0

12:15 PM 0 0 0 0 0 0 0 0 0

12:30 PM 0 0 0 0 0 0 0 0 0

12:45 PM 0 0 0 0 0 0 0 0 0

1:00 PM 0 0 0 0 0 0 0 0 0

1:15 PM 1 2 0 1 0 0 0 1 0

1:30 PM 0 0 0 1 0 0 1 0 0

1:45 PM 0 3 0 0 0 0 1 0 0

2:00 PM 0 2 0 2 0 0 0 0 0

2:15 PM 0 1 0 0 0 0 0 0 0

2:30 PM 0 1 0 2 0 0 0 0 0

2:45 PM 0 1 0 0 0 0 0 0 0

Southbound Northbound Eastbound

Southbound Street Northbound Street Eastbound Street

Site Code

Study Name WC10-2728_21 Piedmont Ave/41st St

Start Date 10/27/2012

Start Time 11:00 AM



Pedal Bike (Road)

Start Time Right Thru U-Turn Thru Left U-Turn Right Left U-Turn

11:00 AM 0 0 0 0 0 0 0 0 0

11:15 AM 0 0 0 0 0 0 0 0 0

11:30 AM 0 0 0 0 0 0 0 0 0

11:45 AM 0 0 0 0 0 0 0 0 0

12:00 PM 0 6 0 2 0 0 0 0 0

12:15 PM 1 3 0 1 2 0 1 0 0

12:30 PM 0 2 0 0 0 0 0 0 0

12:45 PM 0 1 0 0 0 0 0 0 0

1:00 PM 1 3 0 0 0 0 1 1 0

1:15 PM 2 2 0 9 0 0 1 3 0

1:30 PM 0 5 0 9 0 0 1 1 0

1:45 PM 4 1 0 4 0 0 2 4 0

2:00 PM 1 1 0 2 1 0 0 0 0

2:15 PM 1 1 0 1 0 0 0 1 0

2:30 PM 0 0 0 1 0 0 0 1 0

2:45 PM 0 1 0 2 0 0 0 1 0

Peak Hour 7 11 0 22 0 0 5 9 0

Southbound Northbound Eastbound

Southbound Street Northbound Street Eastbound Street

Site Code

Study Name WC10-2728_21 Piedmont Ave/41st St

Start Date 10/27/2012

Start Time 11:00 AM



People

Start Time Peds CCW Peds CW Peds CCW Peds CW Peds CCW Peds CW

11:00 AM 28 26 60 23 102 90

11:15 AM 29 29 53 22 121 129

11:30 AM 63 72 46 34 135 120

11:45 AM 34 73 28 37 136 77

12:00 PM 4 16 31 31 137 119

12:15 PM 5 19 26 32 172 110

12:30 PM 9 16 50 35 118 116

12:45 PM 11 21 50 40 134 116

1:00 PM 33 20 64 25 150 79

1:15 PM 34 26 53 35 141 62

1:30 PM 35 24 38 43 94 51

1:45 PM 21 19 27 63 62 80

2:00 PM 25 14 34 32 63 65

2:15 PM 9 23 32 38 49 42

2:30 PM 16 21 26 32 39 29

2:45 PM 36 16 30 32 64 31

Peak Hour 123 89 182 166 447 272

212 348 719

Southbound Northbound Eastbound

Southbound Street Northbound Street Eastbound Street

Site Code

Study Name WC10-2728_21 Piedmont Ave/41st St

Start Date 10/27/2012

Start Time 11:00 AM



Pedal Bike (Crosswalk)

Start Time Peds CCW Peds CW Peds CCW Peds CW Peds CCW Peds CW

11:00 AM 0 0 0 0 0 0

11:15 AM 0 0 0 0 0 1

11:30 AM 0 0 0 0 0 1

11:45 AM 0 0 0 0 0 1

12:00 PM 0 0 0 0 1 0

12:15 PM 0 0 0 0 0 0

12:30 PM 0 0 1 0 0 0

12:45 PM 0 0 0 0 0 0

1:00 PM 0 0 0 0 0 0

1:15 PM 0 0 0 0 0 0

1:30 PM 0 2 0 1 0 0

1:45 PM 0 0 0 0 0 0

2:00 PM 0 0 0 1 0 0

2:15 PM 0 0 0 0 0 0

2:30 PM 0 0 0 0 0 0

2:45 PM 0 0 0 0 0 0

Peak Hour 0 2 0 1 0 0

Southbound Northbound Eastbound

Southbound Street Northbound Street Eastbound Street

Site Code

Study Name WC10-2728_21 Piedmont Ave/41st St

Start Date 10/27/2012

Start Time 11:00 AM



Totals

Start Time Right Thru U-Turn Thru Left U-Turn Right Left U-Turn

11:00 AM 0 0 0 0 0 1 0 0 0

11:15 AM 0 0 0 0 0 0 0 0 0

11:30 AM 0 0 0 0 0 0 0 0 0

11:45 AM 0 0 0 0 0 0 0 0 0

12:00 PM 0 6 0 2 0 0 0 0 0

12:15 PM 1 3 0 1 2 0 1 0 0

12:30 PM 0 2 0 0 0 0 0 0 0

12:45 PM 0 1 0 0 0 0 0 0 0

1:00 PM 8 27 0 76 11 0 16 25 0

1:15 PM 20 54 0 81 21 0 20 30 0

1:30 PM 15 56 0 93 12 0 26 36 1

1:45 PM 32 59 0 103 18 0 29 43 0

2:00 PM 21 73 0 79 17 0 20 35 0

2:15 PM 14 63 0 77 16 0 21 33 0

2:30 PM 29 67 0 89 14 0 32 35 0

2:45 PM 21 98 0 88 20 0 23 30 0

Southbound Northbound Eastbound

Southbound Street Northbound Street Eastbound Street

Site Code

Study Name WC10-2728_21 Piedmont Ave/41st St

Start Date 10/27/2012

Start Time 11:00 AM



MARKS TRAFFIC DATA

File Name : piedmont-41-s
Site Code : 21
Start Date : 5/15/2010
Page No : 1

CITY OF OAKLAND

fp
Mietek 916-806-0250

Groups Printed- Vehicles Only
PIEDMONT AV

Southbound
0

Westbound
PIEDMONT AV

Northbound
41st ST

Eastbound
Start Time RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total Int. Total

16:00 21 68 0 89 0 0 0 0 0 76 14 90 15 0 37 52 231
16:15 24 75 0 99 0 0 0 0 0 85 15 100 16 0 40 56 255
16:30 23 60 0 83 0 0 0 0 0 66 12 78 13 0 36 49 210
16:45 36 70 0 106 0 0 0 0 0 76 18 94 14 0 33 47 247
Total 104 273 0 377 0 0 0 0 0 303 59 362 58 0 146 204 943

17:00 27 76 0 103 0 0 0 0 0 80 14 94 26 0 32 58 255
17:15 22 67 0 89 0 0 0 0 0 69 10 79 26 0 27 53 221
17:30 24 59 0 83 0 0 0 0 0 74 12 86 15 0 35 50 219
17:45 22 76 0 98 0 0 0 0 0 62 14 76 13 0 29 42 216
Total 95 278 0 373 0 0 0 0 0 285 50 335 80 0 123 203 911

18:00 22 68 0 90 0 0 0 0 0 54 14 68 22 0 36 58 216
18:15 11 72 0 83 0 0 0 0 0 67 9 76 21 0 28 49 208
18:30 17 73 0 90 0 0 0 0 0 75 19 94 13 0 32 45 229
18:45 29 48 0 77 0 0 0 0 0 75 15 90 27 0 28 55 222
Total 79 261 0 340 0 0 0 0 0 271 57 328 83 0 124 207 875

Grand Total 278 812 0 1090 0 0 0 0 0 859 166 1025 221 0 393 614 2729
Apprch % 25.5 74.5 0  0 0 0  0 83.8 16.2  36 0 64   

Total % 10.2 29.8 0 39.9 0 0 0 0 0 31.5 6.1 37.6 8.1 0 14.4 22.5

PIEDMONT AV
Southbound

0
Westbound

PIEDMONT AV
Northbound

41st ST
Eastbound

Start Time RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total Int. Total
Peak Hour Analysis From 16:00 to 18:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 16:15

16:15 24 75 0 99 0 0 0 0 0 85 15 100 16 0 40 56 255
16:30 23 60 0 83 0 0 0 0 0 66 12 78 13 0 36 49 210
16:45 36 70 0 106 0 0 0 0 0 76 18 94 14 0 33 47 247
17:00 27 76 0 103 0 0 0 0 0 80 14 94 26 0 32 58 255

Total Volume 110 281 0 391 0 0 0 0 0 307 59 366 69 0 141 210 967
% App. Total 28.1 71.9 0  0 0 0  0 83.9 16.1  32.9 0 67.1   

PHF .764 .924 .000 .922 .000 .000 .000 .000 .000 .903 .819 .915 .663 .000 .881 .905 .948



MARKS TRAFFIC DATA

File Name : piedmont-41-s
Site Code : 21
Start Date : 5/15/2010
Page No : 2

CITY OF OAKLAND

fp
Mietek 916-806-0250
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Peak Hour Begins at 16:15
 
Vehicles Only

Peak Hour Data

North



MARKS TRAFFIC DATA

File Name : moraga-pleasant-p
Site Code : 23
Start Date : 5/13/2010
Page No : 1

CITY OF OAKLAND

fp
Mietek 916-806-0250

Groups Printed- Vehicles Only
MORAGA AV
Southbound

PLEASANT VALLEY AV
Westbound

0
Northbound

PLEASANT VALLEY AV
Eastbound

Start Time RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total Int. Total
16:00 63 0 5 68 9 93 0 102 0 0 0 0 0 109 99 208 378
16:15 57 0 2 59 2 111 0 113 0 0 0 0 0 118 87 205 377
16:30 55 0 1 56 9 101 0 110 0 0 0 0 0 133 108 241 407
16:45 63 0 7 70 4 105 0 109 0 0 0 0 0 162 88 250 429
Total 238 0 15 253 24 410 0 434 0 0 0 0 0 522 382 904 1591

17:00 76 0 5 81 6 102 0 108 0 0 0 0 0 152 120 272 461
17:15 82 0 2 84 5 102 0 107 0 0 0 0 0 157 133 290 481
17:30 69 0 1 70 10 110 0 120 0 0 0 0 0 164 146 310 500
17:45 97 0 4 101 20 113 0 133 0 0 0 0 0 154 111 265 499
Total 324 0 12 336 41 427 0 468 0 0 0 0 0 627 510 1137 1941

Grand Total 562 0 27 589 65 837 0 902 0 0 0 0 0 1149 892 2041 3532
Apprch % 95.4 0 4.6  7.2 92.8 0  0 0 0  0 56.3 43.7   

Total % 15.9 0 0.8 16.7 1.8 23.7 0 25.5 0 0 0 0 0 32.5 25.3 57.8

MORAGA AV
Southbound

PLEASANT VALLEY AV
Westbound

0
Northbound

PLEASANT VALLEY AV
Eastbound

Start Time RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total Int. Total
Peak Hour Analysis From 16:00 to 17:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 17:00

17:00 76 0 5 81 6 102 0 108 0 0 0 0 0 152 120 272 461
17:15 82 0 2 84 5 102 0 107 0 0 0 0 0 157 133 290 481
17:30 69 0 1 70 10 110 0 120 0 0 0 0 0 164 146 310 500
17:45 97 0 4 101 20 113 0 133 0 0 0 0 0 154 111 265 499

Total Volume 324 0 12 336 41 427 0 468 0 0 0 0 0 627 510 1137 1941
% App. Total 96.4 0 3.6  8.8 91.2 0  0 0 0  0 55.1 44.9   

PHF .835 .000 .600 .832 .513 .945 .000 .880 .000 .000 .000 .000 .000 .956 .873 .917 .971
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Peak Hour Begins at 17:00
 
Vehicles Only

Peak Hour Data

North



Car

Start Time Thru Left U-Turn Right Left U-Turn Right Thru U-Turn

11:00 AM 108 48 0 83 7 0 11 142 0

11:15 AM 87 38 0 83 3 0 12 157 0

11:30 AM 118 49 0 96 8 0 8 149 0

11:45 AM 128 50 0 92 5 0 6 132 0

12:00 PM 146 57 0 58 8 0 5 141 0

12:15 PM 128 48 0 57 7 0 15 147 0

12:30 PM 109 51 0 46 15 0 18 150 0

12:45 PM 102 46 5 62 15 0 11 171 0

1:00 PM 93 38 3 66 13 0 16 162 0

1:15 PM 104 60 0 94 7 0 15 113 0

1:30 PM 115 78 1 58 3 0 13 122 0

1:45 PM 94 51 2 63 9 0 8 115 0

2:00 PM 133 64 1 67 3 0 6 92 0

2:15 PM 119 82 1 67 4 0 9 108 0

2:30 PM 117 84 0 63 5 0 12 124 0

2:45 PM 150 55 0 82 8 0 10 110 0

Start Time Thru Left U-Turn Right Left U-Turn Right Thru U-Turn 15-Min Total Hour Total

11:00 AM 109 49 0 83 7 0 11 142 0 401 1630

11:15 AM 90 38 0 83 3 0 12 159 0 385 1648

11:30 AM 118 49 0 96 8 0 8 149 0 428 1669

11:45 AM 128 50 0 92 5 0 7 134 0 416 1631

12:00 PM 147 57 0 58 8 0 5 144 0 419 1634

12:15 PM 130 48 0 58 7 0 15 148 0 406 1608

12:30 PM 110 51 0 46 15 0 18 150 0 390 1597

12:45 PM 104 47 5 62 15 0 11 175 0 419 1600

1:00 PM 95 38 3 66 13 0 16 162 0 393 1525

1:15 PM 105 60 0 94 7 0 15 114 0 395 1498

1:30 PM 116 78 1 59 3 0 13 123 0 393 1493

1:45 PM 94 51 2 63 9 0 8 117 0 344 1505

2:00 PM 133 64 1 67 3 0 6 92 0 366 1577

2:15 PM 119 82 1 67 4 0 9 108 0 390

2:30 PM 117 84 0 63 5 0 12 124 0 405

2:45 PM 150 55 0 83 8 0 10 110 0 416

Peak Hour 420 223 9 281 38 0 55 574 0 0.95 0 0

Southbound Westbound Northbound

Southbound Westbound Northbound

Pleasant Valley Avenue Moraga Avenue Pleasant Valley Avenue

Pleasant Valley Avenue Moraga Avenue Pleasant Valley Avenue

Site Code

Study Name WC10-2728_22 Moraga Ave/Pleasant Valley Ave

Start Date 10/27/2012

Start Time 11:00 AM



Truck

Start Time Thru Left U-Turn Right Left U-Turn Right Thru U-Turn

11:00 AM 1 1 0 0 0 0 0 0 0

11:15 AM 3 0 0 0 0 0 0 2 0

11:30 AM 0 0 0 0 0 0 0 0 0

11:45 AM 0 0 0 0 0 0 1 2 0

12:00 PM 1 0 0 0 0 0 0 3 0

12:15 PM 2 0 0 1 0 0 0 1 0

12:30 PM 1 0 0 0 0 0 0 0 0

12:45 PM 2 1 0 0 0 0 0 4 0

1:00 PM 2 0 0 0 0 0 0 0 0

1:15 PM 1 0 0 0 0 0 0 1 0

1:30 PM 1 0 0 1 0 0 0 1 0

1:45 PM 0 0 0 0 0 0 0 2 0

2:00 PM 0 0 0 0 0 0 0 0 0

2:15 PM 0 0 0 0 0 0 0 0 0

2:30 PM 0 0 0 0 0 0 0 0 0

2:45 PM 0 0 0 1 0 0 0 0 0

Peak Hour 6 1 0 1 0 0 0 6 0 0 0 0 0 0 0 0

Southbound Westbound Northbound

Southbound Street Westbound Street Northbound Street

Site Code

Study Name WC10-2728_22 Moraga Ave/Pleasant Valley Ave

Start Date 10/27/2012

Start Time 11:00 AM



Pedal Bike (Road)

Start Time Thru Left U-Turn Right Left U-Turn Right Thru U-Turn

11:00 AM 1 0 0 0 0 0 0 3 0

11:15 AM 2 0 0 1 0 0 0 6 0

11:30 AM 7 0 0 0 0 0 0 4 0

11:45 AM 3 0 0 0 0 0 0 5 0

12:00 PM 0 0 0 0 1 0 0 1 0

12:15 PM 3 0 0 0 0 0 0 6 0

12:30 PM 1 0 0 1 0 0 0 0 0

12:45 PM 1 0 0 0 0 0 0 2 0

1:00 PM 3 0 0 0 1 0 0 3 0

1:15 PM 0 0 0 0 0 0 0 1 0

1:30 PM 1 0 0 0 0 0 0 3 0

1:45 PM 5 1 0 2 0 0 0 2 0

2:00 PM 4 3 0 0 0 0 0 4 0

2:15 PM 4 0 0 0 0 0 0 3 0

2:30 PM 4 1 0 0 0 0 1 3 0

2:45 PM 3 0 0 0 0 0 0 2 0

Peak Hour 5 0 0 0 1 0 0 9 0 0 0 0 0 0 0 0

Southbound Westbound Northbound

Southbound Street Westbound Street Northbound Street

Site Code

Study Name WC10-2728_22 Moraga Ave/Pleasant Valley Ave

Start Date 10/27/2012

Start Time 11:00 AM



People

Start Time Peds CCW Peds CW Peds CCW Peds CW Peds CCW Peds CW

11:00 AM 9 0 0 0 0 0

11:15 AM 5 0 0 0 0 0

11:30 AM 10 0 0 0 0 0

11:45 AM 11 2 0 0 0 0

12:00 PM 1 0 8 3 0 0

12:15 PM 0 0 0 5 1 0

12:30 PM 6 0 6 5 0 0

12:45 PM 0 0 1 4 0 0

1:00 PM 2 0 5 0 0 0

1:15 PM 0 0 0 5 0 0

1:30 PM 0 0 0 7 0 0

1:45 PM 0 0 3 0 0 0

2:00 PM 2 2 0 1 0 0

2:15 PM 0 1 0 5 0 0

2:30 PM 1 4 0 5 1 0

2:45 PM 2 0 2 2 0 0

Peak Hour 2 0 6 16 0 0 0 0 0 0 0 0 0 0 0 0

2 22 0

Southbound Westbound Northbound

Southbound Street Westbound Street Northbound Street

Site Code

Study Name WC10-2728_22 Moraga Ave/Pleasant Valley Ave

Start Date 10/27/2012

Start Time 11:00 AM



Pedal Bike (Crosswalk)

Start Time Peds CCW Peds CW Peds CCW Peds CW Peds CCW Peds CW

11:00 AM 0 0 0 0 0 0

11:15 AM 0 0 0 0 0 0

11:30 AM 0 0 0 0 0 0

11:45 AM 0 0 0 0 0 0

12:00 PM 0 0 0 0 0 0

12:15 PM 0 0 0 0 0 0

12:30 PM 0 0 0 0 0 0

12:45 PM 0 0 0 0 0 0

1:00 PM 0 0 0 0 0 0

1:15 PM 0 0 0 0 0 0

1:30 PM 0 0 0 0 0 0

1:45 PM 0 0 0 0 0 0

2:00 PM 0 1 0 0 0 0

2:15 PM 0 0 0 0 0 0

2:30 PM 0 0 0 0 0 0

2:45 PM 0 0 0 0 0 0

Peak Hour 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Southbound Westbound Northbound

Southbound Street Westbound Street Northbound Street

Site Code

Study Name WC10-2728_22 Moraga Ave/Pleasant Valley Ave

Start Date 10/27/2012

Start Time 11:00 AM



Totals

Start Time Thru Left U-Turn Right Left U-Turn Right Thru U-Turn

11:00 AM 110 49 0 83 7 0 11 145 0

11:15 AM 92 38 0 84 3 0 12 165 0

11:30 AM 125 49 0 96 8 0 8 153 0

11:45 AM 131 50 0 92 5 0 7 139 0

12:00 PM 147 57 0 58 9 0 5 145 0

12:15 PM 133 48 0 58 7 0 15 154 0

12:30 PM 111 51 0 47 15 0 18 150 0

12:45 PM 105 47 5 62 15 0 11 177 0

1:00 PM 98 38 3 66 14 0 16 165 0

1:15 PM 105 60 0 94 7 0 15 115 0

1:30 PM 117 78 1 59 3 0 13 126 0

1:45 PM 99 52 2 65 9 0 8 119 0

2:00 PM 137 67 1 67 3 0 6 96 0

2:15 PM 123 82 1 67 4 0 9 111 0

2:30 PM 121 85 0 63 5 0 13 127 0

2:45 PM 153 55 0 83 8 0 10 112 0

Peak Hour 425 223 9 281 39 0 55 583 0 0 0 0 0 0 0 0

Southbound Westbound Northbound

Southbound Street Westbound Street Northbound Street

Site Code

Study Name WC10-2728_22 Moraga Ave/Pleasant Valley Ave

Start Date 10/27/2012

Start Time 11:00 AM



MARKS TRAFFIC DATA

File Name : moraga-pleasant-s
Site Code : 23
Start Date : 5/15/2010
Page No : 1

CITY OF OAKLAND

fp
Mietek 916-806-0250

Groups Printed- Vehicles Only
MORAGA AV
Southbound

PLEASANT VALLEY AV
Westbound

0
Northbound

PLEASANT VALLEY AV     
Eastbound

Start Time RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total Int. Total
16:00 62 0 0 62 7 92 0 99 0 0 0 0 0 138 83 221 382
16:15 58 0 6 64 3 94 0 97 0 0 0 0 0 121 61 182 343
16:30 53 0 1 54 6 95 0 101 0 0 0 0 0 112 77 189 344
16:45 64 0 6 70 6 108 0 114 0 0 0 0 0 127 64 191 375
Total 237 0 13 250 22 389 0 411 0 0 0 0 0 498 285 783 1444

17:00 55 0 2 57 6 80 0 86 0 0 0 0 0 135 53 188 331
17:15 48 0 5 53 8 94 0 102 0 0 0 0 0 126 67 193 348
17:30 56 0 4 60 6 72 0 78 0 0 0 0 0 125 67 192 330
17:45 58 0 4 62 7 76 0 83 0 0 0 0 0 117 63 180 325
Total 217 0 15 232 27 322 0 349 0 0 0 0 0 503 250 753 1334

18:00 55 0 0 55 7 72 0 79 0 0 0 0 0 119 50 169 303
18:15 46 0 0 46 5 84 0 89 0 0 0 0 0 106 45 151 286
18:30 59 0 2 61 3 72 0 75 0 0 0 0 0 100 45 145 281
18:45 50 0 3 53 3 71 0 74 0 0 0 0 0 74 56 130 257
Total 210 0 5 215 18 299 0 317 0 0 0 0 0 399 196 595 1127

Grand Total 664 0 33 697 67 1010 0 1077 0 0 0 0 0 1400 731 2131 3905
Apprch % 95.3 0 4.7  6.2 93.8 0  0 0 0  0 65.7 34.3   

Total % 17 0 0.8 17.8 1.7 25.9 0 27.6 0 0 0 0 0 35.9 18.7 54.6

MORAGA AV
Southbound

PLEASANT VALLEY AV
Westbound

0
Northbound

PLEASANT VALLEY AV     
Eastbound

Start Time RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total Int. Total
Peak Hour Analysis From 16:00 to 18:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 16:00

16:00 62 0 0 62 7 92 0 99 0 0 0 0 0 138 83 221 382
16:15 58 0 6 64 3 94 0 97 0 0 0 0 0 121 61 182 343
16:30 53 0 1 54 6 95 0 101 0 0 0 0 0 112 77 189 344
16:45 64 0 6 70 6 108 0 114 0 0 0 0 0 127 64 191 375

Total Volume 237 0 13 250 22 389 0 411 0 0 0 0 0 498 285 783 1444
% App. Total 94.8 0 5.2  5.4 94.6 0  0 0 0  0 63.6 36.4   

PHF .926 .000 .542 .893 .786 .900 .000 .901 .000 .000 .000 .000 .000 .902 .858 .886 .945



MARKS TRAFFIC DATA

File Name : moraga-pleasant-s
Site Code : 23
Start Date : 5/15/2010
Page No : 2

CITY OF OAKLAND

fp
Mietek 916-806-0250
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Peak Hour Begins at 16:00
 
Vehicles Only

Peak Hour Data

North



MARKS TRAFFIC DATA

File Name : grand-arroyo-p
Site Code : 24
Start Date : 5/12/2010
Page No : 1

CITY OF OAKLAND

fp
Mietek 916-806-0250

Groups Printed- Vehicles Only
PLEASANT VALLEY AV

Southbound
ARROYO AV
Westbound

GRAND AV
Northbound

0
Eastbound

Start Time RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total Int. Total
16:00 0 117 20 137 8 0 0 8 5 81 0 86 0 0 0 0 231
16:15 0 101 13 114 6 0 3 9 3 74 0 77 0 0 0 0 200
16:30 0 120 3 123 12 0 6 18 5 87 0 92 0 0 0 0 233
16:45 0 112 8 120 5 0 2 7 6 95 0 101 0 0 0 0 228
Total 0 450 44 494 31 0 11 42 19 337 0 356 0 0 0 0 892

17:00 0 123 21 144 11 0 2 13 2 92 0 94 0 0 0 0 251
17:15 0 140 12 152 7 0 4 11 3 86 0 89 0 0 0 0 252
17:30 0 133 13 146 14 0 5 19 1 99 0 100 0 0 0 0 265
17:45 0 147 15 162 6 0 4 10 2 109 0 111 0 0 0 0 283
Total 0 543 61 604 38 0 15 53 8 386 0 394 0 0 0 0 1051

Grand Total 0 993 105 1098 69 0 26 95 27 723 0 750 0 0 0 0 1943
Apprch % 0 90.4 9.6  72.6 0 27.4  3.6 96.4 0  0 0 0   

Total % 0 51.1 5.4 56.5 3.6 0 1.3 4.9 1.4 37.2 0 38.6 0 0 0 0

PLEASANT VALLEY AV
Southbound

ARROYO AV
Westbound

GRAND AV
Northbound

0
Eastbound

Start Time RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total Int. Total
Peak Hour Analysis From 16:00 to 17:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 17:00

17:00 0 123 21 144 11 0 2 13 2 92 0 94 0 0 0 0 251
17:15 0 140 12 152 7 0 4 11 3 86 0 89 0 0 0 0 252
17:30 0 133 13 146 14 0 5 19 1 99 0 100 0 0 0 0 265
17:45 0 147 15 162 6 0 4 10 2 109 0 111 0 0 0 0 283

Total Volume 0 543 61 604 38 0 15 53 8 386 0 394 0 0 0 0 1051
% App. Total 0 89.9 10.1  71.7 0 28.3  2 98 0  0 0 0   

PHF .000 .923 .726 .932 .679 .000 .750 .697 .667 .885 .000 .887 .000 .000 .000 .000 .928
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Peak Hour Begins at 17:00
 
Vehicles Only

Peak Hour Data

North



Car

Start Time Thru Left U-Turn Right Left U-Turn Right Thru U-Turn

11:00 AM 92 9 0 14 2 0 1 110 0

11:15 AM 86 3 0 13 8 0 2 123 0

11:30 AM 105 7 0 7 3 0 0 118 0

11:45 AM 105 8 0 12 4 0 1 107 0

12:00 PM 117 9 0 10 0 0 5 97 0

12:15 PM 106 8 0 6 5 0 7 118 0

12:30 PM 91 12 0 11 6 0 2 127 0

12:45 PM 105 10 0 12 9 0 8 131 0

1:00 PM 82 8 0 9 3 0 4 126 0

1:15 PM 97 15 0 10 5 0 1 116 0

1:30 PM 109 10 0 12 5 0 0 105 0

1:45 PM 93 6 0 16 6 0 6 92 0

2:00 PM 110 6 0 14 3 0 2 89 0

2:15 PM 109 13 0 7 3 0 2 95 0

2:30 PM 112 4 0 11 2 0 4 113 0

2:45 PM 143 14 0 6 3 0 3 94 0

Start Time Thru Left U-Turn Right Left U-Turn Right Thru U-Turn 15-Min Total Hour Total

11:00 AM 93 9 0 14 2 0 1 110 0 229 951

11:15 AM 89 3 0 13 8 0 2 125 0 240 963

11:30 AM 106 7 0 7 3 0 0 118 0 241 976

11:45 AM 105 8 0 12 4 0 1 111 0 241 985

12:00 PM 118 9 0 10 0 0 5 99 0 241 1025

12:15 PM 107 8 0 6 5 0 7 120 0 253 1018

12:30 PM 92 12 0 11 6 0 2 127 0 250 1011

12:45 PM 107 10 0 12 9 0 8 135 0 281 1004

1:00 PM 84 8 0 9 3 0 4 126 0 234 944

1:15 PM 97 15 0 11 5 0 1 117 0 246 934

1:30 PM 110 10 0 12 5 0 0 106 0 243 917

1:45 PM 93 6 0 16 6 0 6 94 0 221 920

2:00 PM 110 6 0 14 3 0 2 89 0 224 962

2:15 PM 109 13 0 7 3 0 2 95 0 229

2:30 PM 112 4 0 11 2 0 4 113 0 246

2:45 PM 143 14 0 6 3 0 3 94 0 263

Peak Hour 398 43 0 44 22 0 13 484 0 0.89

Southbound Westbound Northbound

Southbound Westbound Northbound

Pleasant Valley Avenue Arroyo Avenue Grand Avenue

Pleasant Valley Avenue Arroyo Avenue Grand Avenue

Site Code

Study Name WC10-2728_23 Grand Ave/Arroyo Ave/Pleasant Valley Ave

Start Date 10/27/2012

Start Time 11:00 AM



Truck

Start Time Thru Left U-Turn Right Left U-Turn Right Thru U-Turn

11:00 AM 1 0 0 0 0 0 0 0 0

11:15 AM 3 0 0 0 0 0 0 2 0

11:30 AM 1 0 0 0 0 0 0 0 0

11:45 AM 0 0 0 0 0 0 0 4 0

12:00 PM 1 0 0 0 0 0 0 2 0

12:15 PM 1 0 0 0 0 0 0 2 0

12:30 PM 1 0 0 0 0 0 0 0 0

12:45 PM 2 0 0 0 0 0 0 4 0

1:00 PM 2 0 0 0 0 0 0 0 0

1:15 PM 0 0 0 1 0 0 0 1 0

1:30 PM 1 0 0 0 0 0 0 1 0

1:45 PM 0 0 0 0 0 0 0 2 0

2:00 PM 0 0 0 0 0 0 0 0 0

2:15 PM 0 0 0 0 0 0 0 0 0

2:30 PM 0 0 0 0 0 0 0 0 0

2:45 PM 0 0 0 0 0 0 0 0 0

Peak Hour 5 0 0 1 0 0 0 6 0 0 0 0 0 0 0 0

Southbound Westbound Northbound

Southbound Street Westbound Street Northbound Street

Site Code

Study Name WC10-2728_23 Grand Ave/Arroyo Ave/Pleasant Valley Ave

Start Date 10/27/2012

Start Time 11:00 AM



Pedal Bike (Road)

Start Time Thru Left U-Turn Right Left U-Turn Right Thru U-Turn

11:00 AM 1 0 0 0 0 0 0 2 0

11:15 AM 1 1 0 2 0 0 0 3 0

11:30 AM 6 0 0 0 0 0 0 2 0

11:45 AM 1 2 0 0 0 0 0 4 0

12:00 PM 0 0 0 0 0 0 0 1 0

12:15 PM 2 1 0 0 0 0 0 7 0

12:30 PM 1 0 0 1 0 0 0 0 0

12:45 PM 1 0 0 0 0 0 0 2 0

1:00 PM 1 1 0 0 0 0 0 4 0

1:15 PM 1 0 0 0 0 0 0 1 0

1:30 PM 2 0 0 0 0 0 0 3 0

1:45 PM 4 0 0 1 0 0 0 3 0

2:00 PM 3 2 0 0 1 0 0 3 0

2:15 PM 2 0 0 0 0 0 0 2 0

2:30 PM 5 0 0 0 0 0 0 4 0

2:45 PM 1 1 0 1 1 0 0 0 0

Peak Hour 5 1 0 0 0 0 0 10 0 0 0 0 0 0 0 0

Southbound Westbound Northbound

Southbound Street Westbound Street Northbound Street

Site Code

Study Name WC10-2728_23 Grand Ave/Arroyo Ave/Pleasant Valley Ave

Start Date 10/27/2012

Start Time 11:00 AM



People

Start Time Peds CCW Peds CW Peds CCW Peds CW Peds CCW Peds CW Peds CCW Peds CW

11:00 AM 0 1 0 0 0 0 0 2

11:15 AM 0 0 0 0 0 0 2 1

11:30 AM 0 0 0 0 0 0 4 2

11:45 AM 0 0 0 0 0 0 2 4

12:00 PM 0 0 0 0 0 0 0 3

12:15 PM 0 0 0 0 0 0 4 1

12:30 PM 0 0 0 0 0 0 4 1

12:45 PM 0 0 0 0 0 0 5 2

1:00 PM 0 0 0 0 0 0 2 2

1:15 PM 0 1 0 0 0 0 4 1

1:30 PM 0 0 0 0 0 0 4 2

1:45 PM 0 0 0 0 0 0 3 1

2:00 PM 0 0 0 0 0 0 3 0

2:15 PM 1 0 0 0 0 0 5 1

2:30 PM 0 0 0 0 0 0 8 3

2:45 PM 0 0 2 3 0 0 3 4

Peak Hour 0 1 0 0 0 0 15 7 0 0 0 0 0 0 0 0

Southbound Westbound Northbound Eastbound

Southbound Street Westbound Street Northbound Street Eastbound Street

Site Code

Study Name WC10-2728_23 Grand Ave/Arroyo Ave/Pleasant Valley Ave

Start Date 10/27/2012

Start Time 11:00 AM



Pedal Bike (Crosswalk)

Start Time Peds CCW Peds CW Peds CCW Peds CW Peds CCW Peds CW Peds CCW Peds CW

11:00 AM 0 0 0 0 0 0 0 0

11:15 AM 0 0 0 0 0 0 0 0

11:30 AM 0 0 0 0 0 0 0 0

11:45 AM 0 0 0 0 0 0 0 0

12:00 PM 0 0 0 0 0 0 0 0

12:15 PM 0 0 1 0 0 0 0 0

12:30 PM 0 0 0 0 0 0 1 0

12:45 PM 0 0 0 0 0 0 0 0

1:00 PM 0 0 0 0 0 0 0 0

1:15 PM 0 0 0 0 0 0 0 0

1:30 PM 0 0 0 0 0 0 0 0

1:45 PM 0 0 0 0 0 0 0 0

2:00 PM 0 0 0 0 0 0 0 0

2:15 PM 0 0 0 0 0 0 1 0

2:30 PM 0 0 0 0 0 0 0 0

2:45 PM 0 0 1 0 0 0 0 1

Peak Hour 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Southbound Westbound Northbound Eastbound

Southbound Street Westbound Street Northbound Street Eastbound Street

Site Code

Study Name WC10-2728_23 Grand Ave/Arroyo Ave/Pleasant Valley Ave

Start Date 10/27/2012

Start Time 11:00 AM



Totals

Start Time Thru Left U-Turn Right Left U-Turn Right Thru U-Turn

11:00 AM 94 9 0 14 2 0 1 112 0

11:15 AM 90 4 0 15 8 0 2 128 0

11:30 AM 112 7 0 7 3 0 0 120 0

11:45 AM 106 10 0 12 4 0 1 115 0

12:00 PM 118 9 0 10 0 0 5 100 0

12:15 PM 109 9 0 6 5 0 7 127 0

12:30 PM 93 12 0 12 6 0 2 127 0

12:45 PM 108 10 0 12 9 0 8 137 0

1:00 PM 85 9 0 9 3 0 4 130 0

1:15 PM 98 15 0 11 5 0 1 118 0

1:30 PM 112 10 0 12 5 0 0 109 0

1:45 PM 97 6 0 17 6 0 6 97 0

2:00 PM 113 8 0 14 4 0 2 92 0

2:15 PM 111 13 0 7 3 0 2 97 0

2:30 PM 117 4 0 11 2 0 4 117 0

2:45 PM 144 15 0 7 4 0 3 94 0

Southbound Westbound Northbound

Southbound Street Westbound Street Northbound Street

Site Code

Study Name WC10-2728_23 Grand Ave/Arroyo Ave/Pleasant Valley Ave

Start Date 10/27/2012

Start Time 11:00 AM



MARKS TRAFFIC DATA

File Name : grand-arroyo-s
Site Code : 24
Start Date : 5/15/2010
Page No : 1

CITY OF OAKLAND

fp
Mietek 916-806-0250

Groups Printed- Vehicles Only
PLEASANT VALLEY RD

Southbound
ARROYO AVE             

Westbound
GRAND AVE
Northbound

0
Eastbound

Start Time RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total Int. Total
16:00 0 103 11 114 7 0 2 9 4 77 0 81 0 0 0 0 204
16:15 0 109 9 118 7 0 3 10 3 95 0 98 0 0 0 0 226
16:30 0 116 9 125 10 0 2 12 1 83 0 84 0 0 0 0 221
16:45 0 110 18 128 16 0 2 18 7 79 0 86 0 0 0 0 232
Total 0 438 47 485 40 0 9 49 15 334 0 349 0 0 0 0 883

17:00 0 109 20 129 10 0 5 15 6 68 0 74 0 0 0 0 218
17:15 0 108 11 119 8 0 0 8 1 55 0 56 0 0 0 0 183
17:30 0 103 9 112 7 0 2 9 3 62 0 65 0 0 0 0 186
17:45 0 96 7 103 6 0 5 11 1 71 0 72 0 0 0 0 186
Total 0 416 47 463 31 0 12 43 11 256 0 267 0 0 0 0 773

18:00 0 83 9 92 7 0 1 8 3 58 0 61 0 0 0 0 161
18:15 0 76 9 85 6 0 2 8 6 54 0 60 0 0 0 0 153
18:30 0 77 14 91 8 0 1 9 4 58 0 62 0 0 0 0 162
18:45 0 75 11 86 9 0 3 12 3 47 0 50 0 0 0 0 148
Total 0 311 43 354 30 0 7 37 16 217 0 233 0 0 0 0 624

Grand Total 0 1165 137 1302 101 0 28 129 42 807 0 849 0 0 0 0 2280
Apprch % 0 89.5 10.5  78.3 0 21.7  4.9 95.1 0  0 0 0   

Total % 0 51.1 6 57.1 4.4 0 1.2 5.7 1.8 35.4 0 37.2 0 0 0 0

PLEASANT VALLEY RD
Southbound

ARROYO AVE             
Westbound

GRAND AVE
Northbound

0
Eastbound

Start Time RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total Int. Total
Peak Hour Analysis From 16:00 to 18:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 16:15

16:15 0 109 9 118 7 0 3 10 3 95 0 98 0 0 0 0 226
16:30 0 116 9 125 10 0 2 12 1 83 0 84 0 0 0 0 221
16:45 0 110 18 128 16 0 2 18 7 79 0 86 0 0 0 0 232
17:00 0 109 20 129 10 0 5 15 6 68 0 74 0 0 0 0 218

Total Volume 0 444 56 500 43 0 12 55 17 325 0 342 0 0 0 0 897
% App. Total 0 88.8 11.2  78.2 0 21.8  5 95 0  0 0 0   

PHF .000 .957 .700 .969 .672 .000 .600 .764 .607 .855 .000 .872 .000 .000 .000 .000 .967



MARKS TRAFFIC DATA

File Name : grand-arroyo-s
Site Code : 24
Start Date : 5/15/2010
Page No : 2

CITY OF OAKLAND

fp
Mietek 916-806-0250
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ALL TRAFFIC DATA, INC
North/South Street: College Ave Date:
East/West Street: Manila Ave City: City of Oakland
PM Peak Hr Begins at: 515 PM File Name: 10-7088-015

Out In Total North
423 447 870
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ALL TRAFFIC DATA, INC
North/South Street: College Ave (5th leg of loc 15) Date:
East/West Street: Hudson St (entering only) City: City of Oakland
PM Peak Hr Begins at: 515 PM File Name: 10-7088-150

Out In Total North
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Car

Start Time Hard Right Bear Right Thru Left U-Turn Right Bear Right Bear Left Left U-Turn Right Thru Bear Left Hard Left U-Turn Hard Right Bear Right Bear Left Left U-Turn Right Bear Right Bear Left Hard Left U-Turn

11:00 AM 2 4 62 11 0 7 7 2 3 0 1 64 2 3 1 1 1 0 1 0 1 3 9 2 0

11:15 AM 8 2 61 9 0 8 6 2 4 0 2 69 4 1 0 2 4 2 0 0 0 3 1 2 0

11:30 AM 8 4 52 2 0 6 1 7 2 0 3 81 4 1 0 1 1 3 2 0 2 10 4 5 1

11:45 AM 3 4 73 10 0 8 3 2 4 0 5 66 2 2 0 1 3 4 1 0 0 3 7 3 0

12:00 PM 6 4 86 5 0 12 2 3 2 0 1 73 7 2 0 5 1 5 0 0 1 9 2 3 0

12:15 PM 3 3 84 9 0 6 5 5 2 0 9 72 4 1 0 2 4 2 1 0 1 13 1 2 0

12:30 PM 7 7 70 5 0 17 7 1 1 0 1 72 5 3 0 3 3 3 4 0 4 11 2 4 0

12:45 PM 9 4 70 9 1 11 3 2 7 0 5 93 4 1 0 1 6 1 0 0 2 9 6 2 0

1:00 PM 4 5 80 7 0 12 5 1 4 0 3 89 7 0 0 3 6 4 2 0 1 3 8 1 0

1:15 PM 5 3 77 7 0 9 8 3 7 0 5 90 8 1 0 1 3 4 4 0 2 10 2 4 0

1:30 PM 7 2 84 7 0 9 10 2 2 0 3 87 7 1 0 0 5 3 3 0 3 11 4 3 0

1:45 PM 4 3 60 7 0 12 6 1 0 0 4 95 4 1 0 1 5 3 3 0 1 3 5 3 0

2:00 PM 4 5 66 5 0 9 2 3 8 0 7 86 5 0 0 2 3 5 0 0 2 5 4 2 1

2:15 PM 1 1 70 11 0 13 6 3 5 0 1 80 4 0 0 2 3 3 0 0 2 6 2 1 0

2:30 PM 4 1 85 6 0 6 6 1 2 0 6 75 3 1 1 5 5 2 0 0 1 8 2 1 0

2:45 PM 6 5 85 6 0 7 5 2 0 0 2 70 13 0 0 3 1 1 1 0 1 3 4 3 0

3:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0

Start Time Hard Right Bear Right Thru Left U-Turn Right Bear Right Bear Left Left U-Turn Right Thru Bear Left Hard Left U-Turn Hard Right Bear Right Bear Left Left U-Turn Right Bear Right Bear Left Hard Left U-Turn 15-Min Total Hour Total

11:00 AM 2 4 64 12 0 7 7 2 3 0 1 69 2 3 1 1 1 0 1 0 1 3 9 2 0 195 802

11:15 AM 8 2 62 10 0 10 6 2 4 0 2 71 4 1 0 2 4 2 0 0 0 3 1 2 0 196 840

11:30 AM 8 4 54 2 0 6 2 7 2 0 3 83 5 1 0 1 1 3 2 0 2 10 4 5 1 206 877

11:45 AM 3 4 74 10 0 8 3 2 4 0 5 66 2 2 0 1 3 4 1 0 0 3 7 3 0 205 906

12:00 PM 6 4 87 5 0 12 2 3 2 0 1 75 8 2 0 5 1 5 0 0 1 9 2 3 0 233 952

12:15 PM 3 3 85 9 0 6 5 5 2 0 9 73 5 1 0 2 4 2 1 0 1 14 1 2 0 233 968

12:30 PM 7 7 71 5 0 17 7 1 1 0 1 76 5 3 0 3 3 3 4 0 4 11 2 4 0 235 990

12:45 PM 9 4 71 9 1 11 3 2 7 0 5 95 4 1 0 1 6 1 1 0 2 9 6 3 0 251 1012

1:00 PM 4 5 81 7 0 12 5 1 4 0 3 92 7 0 0 3 6 4 2 0 1 3 8 1 0 249 986

1:15 PM 5 3 78 7 0 9 8 3 7 0 5 91 8 1 0 1 3 4 4 0 2 10 2 4 0 255 966

1:30 PM 7 2 87 7 0 9 10 2 2 0 3 88 7 1 0 0 5 3 3 0 3 11 4 3 0 257 928

1:45 PM 4 3 62 7 0 12 6 1 0 0 4 96 4 2 0 1 5 3 3 0 1 3 5 3 0 225 896

2:00 PM 4 5 67 5 0 9 2 3 8 0 7 89 5 0 0 2 3 5 0 0 2 5 5 2 1 229 893

2:15 PM 1 1 71 12 0 13 6 3 5 0 1 81 4 0 0 2 3 3 0 0 2 6 2 1 0 217

2:30 PM 4 1 87 6 0 6 6 1 2 0 6 76 3 1 1 5 5 2 0 0 1 9 2 1 0 225

2:45 PM 6 5 86 6 0 7 6 2 0 0 2 72 13 0 0 3 1 1 1 0 1 3 4 3 0 222

3:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1

Peak Hour 25 14 317 30 1 41 26 8 20 0 16 366 26 3 0 5 20 12 10 0 8 33 20 11 0 0.98

Southbound Westbound Northbound Northeastbound Southeastbound

Southbound Westbound Northbound Northeastbound Southeastbound

College Avenue Manila Avenue College Avenue Hudson Street Manila Avenue

College Avenue Manila Avenue College Avenue Hudson Street Manila Avenue

Site Code

Study Name WC10-2728_24 Hudson Street/Manila Avenue/College Avenue

Start Date 10/27/2012

Start Time 11:00 AM



Truck

Start Time Hard Right Bear Right Thru Left U-Turn Right Bear Right Bear Left Left U-Turn Right Thru Bear Left Hard Left U-Turn Hard Right Bear Right Bear Left Left U-Turn Right Bear Right Bear Left Hard Left U-Turn

11:00 AM 0 0 2 1 0 0 0 0 0 0 0 5 0 0 0 0 0 0 0 0 0 0 0 0 0

11:15 AM 0 0 1 1 0 2 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0

11:30 AM 0 0 2 0 0 0 1 0 0 0 0 2 1 0 0 0 0 0 0 0 0 0 0 0 0

11:45 AM 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

12:00 PM 0 0 1 0 0 0 0 0 0 0 0 2 1 0 0 0 0 0 0 0 0 0 0 0 0

12:15 PM 0 0 1 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 1 0 0 0

12:30 PM 0 0 1 0 0 0 0 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0

12:45 PM 0 0 1 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 1 0 0 0 0 1 0

1:00 PM 0 0 1 0 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0

1:15 PM 0 0 1 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0

1:30 PM 0 0 3 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0

1:45 PM 0 0 2 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0

2:00 PM 0 0 1 0 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 1 0 0

2:15 PM 0 0 1 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0

2:30 PM 0 0 2 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 0

2:45 PM 0 0 1 0 0 0 1 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0

3:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Peak Hour 0 0 6 0 0 0 0 0 0 0 0 7 0 0 0 0 0 0 1 0 0 0 0 1 0

Southbound Westbound Northbound Northeastbound Southeastbound

Southbound Street Westbound Street Northbound Street North-Eastbound Street South-Eastbound Street

Site Code

Study Name WC10-2728_24 Hudson Street/Manila Avenue/College Avenue

Start Date 10/27/2012

Start Time 11:00 AM



Pedal Bike (Road)

Start Time Hard Right Bear Right Thru Left U-Turn Right Bear Right Bear Left Left U-Turn Right Thru Bear Left Hard Left U-Turn Hard Right Bear Right Bear Left Left U-Turn Right Bear Right Bear Left Hard Left U-Turn

11:00 AM 0 0 2 0 0 0 0 0 0 0 0 3 0 0 0 0 0 1 0 0 1 0 2 0 0

11:15 AM 1 0 3 0 0 0 0 0 0 0 1 9 0 0 0 0 0 0 1 0 0 2 0 0 0

11:30 AM 0 0 8 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0

11:45 AM 0 1 1 0 0 1 0 1 0 0 1 7 0 0 0 0 1 0 0 0 0 0 0 0 0

12:00 PM 0 0 1 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0

12:15 PM 0 0 3 0 0 2 0 0 0 0 0 5 0 0 0 1 0 0 1 0 0 0 1 0 0

12:30 PM 1 0 4 0 0 0 0 0 0 0 0 5 0 0 0 0 0 1 1 0 0 0 1 0 0

12:45 PM 0 3 0 0 0 1 0 0 0 0 0 1 0 0 0 0 1 0 1 0 0 0 0 0 0

1:00 PM 2 0 1 0 0 0 1 0 0 0 0 7 0 0 0 0 0 0 0 0 0 0 0 0 0

1:15 PM 0 1 2 1 0 0 1 0 0 0 0 6 0 0 0 0 0 0 0 0 0 0 0 1 0

1:30 PM 1 1 7 0 0 0 1 0 0 0 1 2 0 0 0 0 0 0 0 0 0 0 0 0 0

1:45 PM 0 1 1 0 0 0 3 1 0 0 0 6 0 0 0 0 0 0 0 0 0 0 0 0 0

2:00 PM 0 0 4 0 0 0 0 0 0 0 0 9 0 0 0 0 0 0 0 0 0 0 2 0 0

2:15 PM 1 0 3 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 0

2:30 PM 0 3 4 0 0 0 0 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0

2:45 PM 1 1 6 2 0 0 0 0 0 0 1 5 1 0 0 0 1 0 0 0 0 1 2 0 0

3:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Peak Hour 3 5 10 1 0 1 3 0 0 0 1 16 0 0 0 0 1 0 1 0 0 0 0 1 0

Southbound Westbound Northbound Northeastbound Southeastbound

Southbound Street Westbound Street Northbound Street North-Eastbound Street South-Eastbound Street

Site Code

Study Name WC10-2728_24 Hudson Street/Manila Avenue/College Avenue

Start Date 10/27/2012

Start Time 11:00 AM



People

Start Time Peds CCW Peds CW Peds CCW Peds CW Peds CCW Peds CW Peds CCW Peds CW Peds CCW Peds CW

11:00 AM 9 13 21 15 10 14 16 18 12 12

11:15 AM 16 8 26 13 5 7 12 13 15 17

11:30 AM 17 23 24 15 6 7 11 16 10 11

11:45 AM 10 13 28 20 10 9 19 10 14 10

12:00 PM 24 15 36 32 10 9 12 15 16 17

12:15 PM 8 12 19 15 1 3 4 12 10 20

12:30 PM 15 9 34 20 8 10 4 9 4 11

12:45 PM 19 15 17 34 12 6 19 12 26 9

1:00 PM 13 8 29 34 15 14 17 11 19 10

1:15 PM 7 15 26 26 5 9 21 12 20 12

1:30 PM 15 9 24 23 7 7 20 10 23 18

1:45 PM 19 5 23 24 11 7 11 25 12 41

2:00 PM 7 10 18 15 5 5 15 6 23 10

2:15 PM 6 4 29 15 9 7 8 8 11 10

2:30 PM 15 24 18 24 7 5 16 11 15 9

2:45 PM 9 10 19 28 11 6 14 14 16 13

3:00 PM 0 2 0 0 0 0 0 0 0 0

Peak Hour 54 47 96 117 39 36 77 45 88 49 0 0 0 0 0 0 0 0 0 0 0

101 213 75 122 137

Southbound Westbound Northbound Northeastbound Southeastbound

Southbound Street Westbound Street Northbound Street North-Eastbound StreetSouth-Eastbound Street

Site Code

Study Name WC10-2728_24 Hudson Street/Manila Avenue/College Avenue

Start Date 10/27/2012

Start Time 11:00 AM



Pedal Bike (Crosswalk)

Start Time Peds CCW Peds CW Peds CCW Peds CW Peds CCW Peds CW Peds CCW Peds CW Peds CCW Peds CW

11:00 AM 0 0 0 0 0 0 0 0 0 0

11:15 AM 0 0 0 0 0 0 0 0 1 0

11:30 AM 0 0 0 0 0 0 0 0 0 0

11:45 AM 0 0 0 0 0 0 0 0 0 0

12:00 PM 1 1 0 0 1 0 0 0 0 0

12:15 PM 0 0 1 0 0 0 0 0 0 0

12:30 PM 0 0 0 0 0 1 0 1 1 0

12:45 PM 0 0 3 0 0 0 0 0 0 1

1:00 PM 0 0 0 0 0 0 0 0 0 0

1:15 PM 0 0 1 0 0 0 0 0 0 1

1:30 PM 0 0 0 1 0 0 0 0 0 0

1:45 PM 0 0 0 0 0 0 0 0 0 0

2:00 PM 1 0 1 0 0 0 1 0 0 0

2:15 PM 1 0 1 0 1 0 0 0 0 0

2:30 PM 0 0 0 1 0 0 0 0 0 0

2:45 PM 0 0 1 0 0 0 0 0 0 1

3:00 PM 0 0 0 0 0 0 0 0 0 0

Peak Hour 0 0 4 1 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Southbound Westbound Northbound Northeastbound Southeastbound

Southbound Street Westbound Street Northbound Street North-Eastbound StreetSouth-Eastbound Street

Site Code

Study Name WC10-2728_24 Hudson Street/Manila Avenue/College Avenue

Start Date 10/27/2012

Start Time 11:00 AM



Totals

Start Time Hard Right Bear Right Thru Left U-Turn Right Bear Right Bear Left Left U-Turn Right Thru Bear Left Hard Left U-Turn Hard Right Bear Right Bear Left Left U-Turn Right Bear Right Bear Left Hard Left U-Turn

11:00 AM 2 4 66 12 0 7 7 2 3 0 1 72 2 3 1 1 1 1 1 0 2 3 11 2 0

11:15 AM 9 2 65 10 0 10 6 2 4 0 3 80 4 1 0 2 4 2 1 0 0 5 1 2 0

11:30 AM 8 4 62 2 0 6 2 7 2 0 3 85 5 1 0 1 1 3 2 0 2 10 4 5 1

11:45 AM 3 5 75 10 0 9 3 3 4 0 6 73 2 2 0 1 4 4 1 0 0 3 7 3 0

12:00 PM 6 4 88 5 0 12 2 3 2 0 1 77 8 2 0 5 1 5 0 0 1 9 2 3 0

12:15 PM 3 3 88 9 0 8 5 5 2 0 9 78 5 1 0 3 4 2 2 0 1 14 2 2 0

12:30 PM 8 7 75 5 0 17 7 1 1 0 1 81 5 3 0 3 3 4 5 0 4 11 3 4 0

12:45 PM 9 7 71 9 1 12 3 2 7 0 5 96 4 1 0 1 7 1 2 0 2 9 6 3 0

1:00 PM 6 5 82 7 0 12 6 1 4 0 3 99 7 0 0 3 6 4 2 0 1 3 8 1 0

1:15 PM 5 4 80 8 0 9 9 3 7 0 5 97 8 1 0 1 3 4 4 0 2 10 2 5 0

1:30 PM 8 3 94 7 0 9 11 2 2 0 4 90 7 1 0 0 5 3 3 0 3 11 4 3 0

1:45 PM 4 4 63 7 0 12 9 2 0 0 4 102 4 2 0 1 5 3 3 0 1 3 5 3 0

2:00 PM 4 5 71 5 0 9 2 3 8 0 7 98 5 0 0 2 3 5 0 0 2 5 7 2 1

2:15 PM 2 1 74 12 0 13 6 3 5 0 1 82 4 0 0 2 3 3 0 0 2 7 2 1 0

2:30 PM 4 4 91 6 0 6 6 1 2 0 6 80 3 1 1 5 5 2 0 0 1 9 2 1 0

2:45 PM 7 6 92 8 0 7 6 2 0 0 3 77 14 0 0 3 2 1 1 0 1 4 6 3 0

3:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0

Southbound Westbound Northbound Northeastbound Southeastbound

Southbound Street Westbound Street Northbound Street North-Eastbound Street South-Eastbound Street

Site Code

Study Name WC10-2728_24 Hudson Street/Manila Avenue/College Avenue

Start Date 10/27/2012

Start Time 11:00 AM



ALL TRAFFIC DATA, INC
North/South Street: College Ave (5th leg of loc 15) Date:
East/West Street: Hudson St (exiting only) City: City of Oakland
PM Peak Hr Begins at: 515 PM File Name: 10-7088-151

Out In Total North
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ALL TRAFFIC DATA, INC
North/South Street: College Ave Date:
East/West Street: Manila Ave City: City of Oakland
PM Peak Hr Begins at: 515 PM File Name: 10-7088-015

Out In Total North
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ALL TRAFFIC DATA, INC
North/South Street: College Ave (5th leg of loc 15) Date:
East/West Street: Hudson St (entering only) City: City of Oakland
PM Peak Hr Begins at: 515 PM File Name: 10-7088-150

Out In Total North
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ALL TRAFFIC DATA, INC
North/South Street: College Ave (5th leg of loc 15) Date:
East/West Street: Hudson St (exiting only) City: City of Oakland
PM Peak Hr Begins at: 515 PM File Name: 10-7088-151

Out In Total North
25 7 32

0 7
Right Thru Left

Total

96 25

Left R
ig

ht 0 34 O
ut

In 96

Thru Th
ru

0 In

O
u 0 44

R
igh Le

ft 0 34 To
ta

l

W
es

tb
ou

nd
 A

pp
ro

ac
h

27 0

3/13/2010

Southbound Approach

0

Eastbound Approach ut 4 ht L 3 To

Left Thru Right
0 0

44 0 44
Out In Total

Northbound Approach

W

0

h



MARKS TRAFFIC DATA
mietekm@comcast.net

916.806.0250
File Name : desmond-coronado-p
Site Code : 6
Start Date : 11/16/2010
Page No : 1

CITY OF OAKLAND

fp

Groups Printed- Vehicles Only
DESMOND ST             

Southbound
CORONADO AV            

Westbound
DESMOND ST             

Northbound
CORONADO AV            

Eastbound
Start Time RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total Int. Total

16:00 0 3 1 4 0 0 0 0 3 5 0 8 0 2 1 3 15
16:15 0 2 2 4 0 0 0 0 4 2 0 6 0 0 0 0 10
16:30 0 1 0 1 0 0 0 0 1 1 0 2 2 1 1 4 7
16:45 0 4 2 6 0 0 0 0 0 5 0 5 0 0 2 2 13
Total 0 10 5 15 0 0 0 0 8 13 0 21 2 3 4 9 45

17:00 0 4 1 5 0 0 0 0 6 3 0 9 3 0 0 3 17
17:15 0 4 1 5 1 0 0 1 3 9 0 12 1 0 0 1 19
17:30 0 3 0 3 0 0 0 0 12 8 0 20 1 0 1 2 25
17:45 0 0 2 2 0 0 0 0 5 7 0 12 1 1 1 3 17
Total 0 11 4 15 1 0 0 1 26 27 0 53 6 1 2 9 78

Grand Total 0 21 9 30 1 0 0 1 34 40 0 74 8 4 6 18 123
Apprch % 0 70 30  100 0 0  45.9 54.1 0  44.4 22.2 33.3   

Total % 0 17.1 7.3 24.4 0.8 0 0 0.8 27.6 32.5 0 60.2 6.5 3.3 4.9 14.6

DESMOND ST             
Southbound

CORONADO AV            
Westbound

DESMOND ST             
Northbound

CORONADO AV            
Eastbound

Start Time RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total Int. Total
Peak Hour Analysis From 16:00 to 17:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 17:00

17:00 0 4 1 5 0 0 0 0 6 3 0 9 3 0 0 3 17
17:15 0 4 1 5 1 0 0 1 3 9 0 12 1 0 0 1 19
17:30 0 3 0 3 0 0 0 0 12 8 0 20 1 0 1 2 25
17:45 0 0 2 2 0 0 0 0 5 7 0 12 1 1 1 3 17

Total Volume 0 11 4 15 1 0 0 1 26 27 0 53 6 1 2 9 78
% App. Total 0 73.3 26.7  100 0 0  49.1 50.9 0  66.7 11.1 22.2   

PHF .000 .688 .500 .750 .250 .000 .000 .250 .542 .750 .000 .663 .500 .250 .500 .750 .780
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Peak Hour Begins at 17:00
 
Vehicles Only

Peak Hour Data

North



Car

Start Time Thru Left U-Turn Right Thru U-Turn Right Thru Left

11:00 AM 0 2 0 3 1 0 1 3 0

11:15 AM 0 1 0 5 4 0 1 3 0

11:30 AM 3 1 0 3 4 0 0 0 1

11:45 AM 2 2 0 4 2 0 0 0 0

12:00 PM 2 2 0 2 4 0 0 3 0

12:15 PM 0 0 0 2 4 0 0 0 0

12:30 PM 3 1 0 3 7 0 0 0 0

12:45 PM 0 4 0 3 3 0 0 0 1

1:00 PM 5 1 1 5 4 0 0 0 1

1:15 PM 1 1 0 6 3 0 2 1 0

1:30 PM 0 2 1 2 2 0 0 0 1

1:45 PM 3 1 0 1 3 0 2 0 1

2:00 PM 3 1 0 3 4 0 0 0 0

2:15 PM 1 4 0 3 6 0 0 0 0

2:30 PM 2 3 0 4 4 0 0 0 0

2:45 PM 1 1 0 7 5 0 0 1 1

Start Time Thru Left U-Turn Right Thru U-Turn Right Thru Left 15-Min Total Hour Total

11:00 AM 0 2 0 3 1 0 1 3 0 10 46

11:15 AM 0 1 0 5 4 0 1 3 0 14 49

11:30 AM 3 1 0 3 4 0 0 0 1 12 41

11:45 AM 2 2 0 4 2 0 0 0 0 10 43

12:00 PM 2 2 0 2 4 0 0 3 0 13 44

12:15 PM 0 0 0 2 4 0 0 0 0 6 48

12:30 PM 3 1 0 3 7 0 0 0 0 14 57

12:45 PM 0 4 0 3 3 0 0 0 1 11 51

1:00 PM 5 1 1 5 4 0 0 0 1 17 52

1:15 PM 2 1 0 6 3 0 2 1 0 15 46

1:30 PM 0 2 1 2 2 0 0 0 1 8 45

1:45 PM 3 1 0 1 3 0 2 1 1 12 50

2:00 PM 3 1 0 3 4 0 0 0 0 11 54

2:15 PM 1 4 0 3 6 0 0 0 0 14

2:30 PM 2 3 0 4 4 0 0 0 0 13

2:45 PM 1 1 0 7 5 0 0 1 1 16

Peak Hour 7 8 2 16 12 0 2 1 3 0.75 0 0 0 0 0 0 0

Southbound Northbound Eastbound

Southbound Northbound Eastbound

Desmond Street Desmond Street Coronado Avenue

Desmond Street Desmond Street Coronado Avenue

Site Code

Study Name WC10-2728_25 Desmond St/Coronado Ave

Start Date 10/27/2012

Start Time 11:00 AM



Truck

Start Time Thru Left U-Turn Right Thru U-Turn Right Thru Left

11:00 AM 0 0 0 0 0 0 0 0 0

11:15 AM 0 0 0 0 0 0 0 0 0

11:30 AM 0 0 0 0 0 0 0 0 0

11:45 AM 0 0 0 0 0 0 0 0 0

12:00 PM 0 0 0 0 0 0 0 0 0

12:15 PM 0 0 0 0 0 0 0 0 0

12:30 PM 0 0 0 0 0 0 0 0 0

12:45 PM 0 0 0 0 0 0 0 0 0

1:00 PM 0 0 0 0 0 0 0 0 0

1:15 PM 1 0 0 0 0 0 0 0 0

1:30 PM 0 0 0 0 0 0 0 0 0

1:45 PM 0 0 0 0 0 0 0 1 0

2:00 PM 0 0 0 0 0 0 0 0 0

2:15 PM 0 0 0 0 0 0 0 0 0

2:30 PM 0 0 0 0 0 0 0 0 0

2:45 PM 0 0 0 0 0 0 0 0 0

Peak Hour 1 0 0 0 0 0 0 0 0 0 0

Southbound Northbound Eastbound

Southbound Street Northbound Street Eastbound Street

Site Code

Study Name WC10-2728_25 Desmond St/Coronado Ave

Start Date 10/27/2012

Start Time 11:00 AM



Pedal Bike (Road)

Start Time Thru Left U-Turn Right Thru U-Turn Right Thru Left

11:00 AM 0 0 0 0 0 0 0 0 0

11:15 AM 0 0 0 0 0 0 0 0 0

11:30 AM 0 2 0 0 0 0 0 0 0

11:45 AM 0 0 0 0 0 0 0 0 0

12:00 PM 0 0 0 0 0 0 0 0 0

12:15 PM 0 1 0 0 0 0 0 0 0

12:30 PM 0 0 0 1 0 0 0 0 0

12:45 PM 0 1 0 0 0 0 0 0 0

1:00 PM 0 0 0 0 0 0 0 0 0

1:15 PM 0 0 0 0 0 0 0 0 0

1:30 PM 0 0 0 0 0 0 0 0 0

1:45 PM 0 0 0 0 1 0 0 0 0

2:00 PM 0 0 0 1 0 0 0 0 0

2:15 PM 0 0 0 0 1 0 0 0 0

2:30 PM 3 0 0 0 0 0 0 0 0

2:45 PM 1 0 0 0 0 0 0 0 0

Peak Hour 0 1 0 0 0 0 0 0 0 0 0

Southbound Northbound Eastbound

Southbound Street Northbound Street Eastbound Street

Site Code

Study Name WC10-2728_25 Desmond St/Coronado Ave

Start Date 10/27/2012

Start Time 11:00 AM



People

Start Time Peds CCW Peds CW Peds CCW Peds CW Peds CCW Peds CW Peds CCW Peds CW

11:00 AM 1 1 3 6 0 2 2 2

11:15 AM 1 0 1 1 1 1 0 0

11:30 AM 1 1 0 0 0 0 0 0

11:45 AM 2 1 2 1 0 0 0 0

12:00 PM 2 0 1 0 0 0 3 0

12:15 PM 0 0 0 0 0 0 0 1

12:30 PM 0 0 0 0 0 0 0 1

12:45 PM 0 0 1 1 0 0 0 0

1:00 PM 1 0 0 3 0 1 0 0

1:15 PM 2 2 1 0 0 0 0 0

1:30 PM 1 0 0 0 0 0 0 1

1:45 PM 0 0 0 0 0 0 0 0

2:00 PM 2 1 0 0 0 0 0 0

2:15 PM 0 0 3 4 0 0 0 0

2:30 PM 0 0 0 0 0 0 0 0

2:45 PM 0 0 1 0 0 0 0 1

Peak Hour 4 2 2 4 0 1 0 1 0 0 0

6 6 1 1

Southbound Westbound Northbound Eastbound

Southbound Street Westbound Street Northbound Street Eastbound Street

Site Code

Study Name WC10-2728_25 Desmond St/Coronado Ave

Start Date 10/27/2012

Start Time 11:00 AM



Pedal Bike (Crosswalk)

Start Time Peds CCW Peds CW Peds CCW Peds CW Peds CCW Peds CW Peds CCW Peds CW

11:00 AM 0 0 0 0 0 0 0 0

11:15 AM 0 0 0 0 0 0 0 0

11:30 AM 0 0 0 0 0 0 0 0

11:45 AM 0 0 0 0 0 0 0 0

12:00 PM 0 0 0 0 0 0 0 0

12:15 PM 0 0 0 0 0 0 0 0

12:30 PM 0 0 0 0 0 0 0 0

12:45 PM 0 0 0 0 0 0 0 0

1:00 PM 0 0 0 0 0 0 0 0

1:15 PM 0 0 0 0 0 0 0 0

1:30 PM 0 0 0 0 0 0 0 0

1:45 PM 0 0 0 0 0 0 0 0

2:00 PM 0 0 0 0 0 0 0 0

2:15 PM 0 0 0 0 0 0 0 0

2:30 PM 0 0 0 0 0 0 0 0

2:45 PM 0 0 0 0 0 0 0 0

Peak Hour 0 0 0 0 0 0 0 0 0 0 0

Southbound Westbound Northbound Eastbound

Southbound Street Westbound Street Northbound Street Eastbound Street

Site Code

Study Name WC10-2728_25 Desmond St/Coronado Ave

Start Date 10/27/2012

Start Time 11:00 AM



Totals

Start Time Thru Left U-Turn Right Thru U-Turn Right Thru Left

11:00 AM 0 2 0 3 1 0 1 3 0

11:15 AM 0 1 0 5 4 0 1 3 0

11:30 AM 3 3 0 3 4 0 0 0 1

11:45 AM 2 2 0 4 2 0 0 0 0

12:00 PM 2 2 0 2 4 0 0 3 0

12:15 PM 0 1 0 2 4 0 0 0 0

12:30 PM 3 1 0 4 7 0 0 0 0

12:45 PM 0 5 0 3 3 0 0 0 1

1:00 PM 5 1 1 5 4 0 0 0 1

1:15 PM 2 1 0 6 3 0 2 1 0

1:30 PM 0 2 1 2 2 0 0 0 1

1:45 PM 3 1 0 1 4 0 2 1 1

2:00 PM 3 1 0 4 4 0 0 0 0

2:15 PM 1 4 0 3 7 0 0 0 0

2:30 PM 5 3 0 4 4 0 0 0 0

2:45 PM 2 1 0 7 5 0 0 1 1

Southbound Northbound Eastbound

Southbound Street Northbound Street Eastbound Street

Site Code

Study Name WC10-2728_25 Desmond St/Coronado Ave

Start Date 10/27/2012

Start Time 11:00 AM



MARKS TRAFFIC DATA
mietekm@comcast.net

916.806.0250
File Name : desmond-coronado-s
Site Code : 6
Start Date : 11/13/2010
Page No : 1

CITY OF OAKLAND

fp

Groups Printed- Vehicles Only
DESMOND ST
Southbound

CORONADO AV
Westbound

DESMOND ST             
Northbound

CORONADO AV            
Eastbound

Start Time RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total Int. Total
16:00 0 7 4 11 0 0 0 0 3 2 0 5 3 0 0 3 19
16:15 0 1 0 1 0 0 0 0 2 1 0 3 1 0 0 1 5
16:30 0 1 2 3 0 0 0 0 1 5 0 6 2 1 0 3 12
16:45 0 7 4 11 0 0 0 0 1 1 0 2 1 2 0 3 16
Total 0 16 10 26 0 0 0 0 7 9 0 16 7 3 0 10 52

17:00 0 1 2 3 0 0 0 0 2 0 0 2 2 0 0 2 7
17:15 0 3 2 5 0 0 0 0 3 7 0 10 2 1 2 5 20
17:30 0 1 0 1 0 0 0 0 2 2 0 4 0 0 0 0 5
17:45 0 3 2 5 0 0 0 0 4 2 0 6 2 2 0 4 15
Total 0 8 6 14 0 0 0 0 11 11 0 22 6 3 2 11 47

18:00 0 1 2 3 0 0 0 0 0 6 0 6 1 3 0 4 13
18:15 0 0 2 2 0 0 0 0 2 2 0 4 0 0 0 0 6
18:30 0 1 1 2 0 0 0 0 0 1 0 1 0 0 0 0 3
18:45 0 0 1 1 0 0 0 0 3 0 0 3 1 0 1 2 6
Total 0 2 6 8 0 0 0 0 5 9 0 14 2 3 1 6 28

Grand Total 0 26 22 48 0 0 0 0 23 29 0 52 15 9 3 27 127
Apprch % 0 54.2 45.8  0 0 0  44.2 55.8 0  55.6 33.3 11.1   

Total % 0 20.5 17.3 37.8 0 0 0 0 18.1 22.8 0 40.9 11.8 7.1 2.4 21.3

DESMOND ST
Southbound

CORONADO AV
Westbound

DESMOND ST             
Northbound

CORONADO AV            
Eastbound

Start Time RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total Int. Total
Peak Hour Analysis From 16:00 to 18:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 16:30

16:30 0 1 2 3 0 0 0 0 1 5 0 6 2 1 0 3 12
16:45 0 7 4 11 0 0 0 0 1 1 0 2 1 2 0 3 16
17:00 0 1 2 3 0 0 0 0 2 0 0 2 2 0 0 2 7
17:15 0 3 2 5 0 0 0 0 3 7 0 10 2 1 2 5 20

Total Volume 0 12 10 22 0 0 0 0 7 13 0 20 7 4 2 13 55
% App. Total 0 54.5 45.5  0 0 0  35 65 0  53.8 30.8 15.4   

PHF .000 .429 .625 .500 .000 .000 .000 .000 .583 .464 .000 .500 .875 .500 .250 .650 .688



MARKS TRAFFIC DATA
mietekm@comcast.net

916.806.0250
File Name : desmond-coronado-s
Site Code : 6
Start Date : 11/13/2010
Page No : 2

CITY OF OAKLAND

fp
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Peak Hour Begins at 16:30
 
Vehicles Only

Peak Hour Data

North



MARKS TRAFFIC DATA
mietekm@comcast.net

916.806.0250
File Name : coronado-51-p
Site Code : 7
Start Date : 11/16/2010
Page No : 1

CITY OF OAKLAND

fp

Groups Printed- Vehicles Only
CORONADO AV

Southbound
51st ST

Westbound
CORONADO AV

Northbound
51st ST

Eastbound
Start Time RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total Int. Total

16:00 0 0 0 0 1 158 0 159 2 0 0 2 0 168 0 168 329
16:15 0 0 0 0 1 172 0 173 0 0 0 0 3 190 0 193 366
16:30 0 0 0 0 1 167 0 168 0 0 0 0 0 192 0 192 360
16:45 0 0 0 0 5 141 0 146 3 0 0 3 0 243 0 243 392
Total 0 0 0 0 8 638 0 646 5 0 0 5 3 793 0 796 1447

17:00 0 0 0 0 4 158 0 162 0 0 0 0 0 199 0 199 361
17:15 0 0 0 0 1 158 0 159 1 0 0 1 0 252 0 252 412
17:30 0 0 0 0 3 167 0 170 1 0 0 1 0 280 0 280 451
17:45 0 0 0 0 7 177 0 184 0 0 0 0 0 268 0 268 452
Total 0 0 0 0 15 660 0 675 2 0 0 2 0 999 0 999 1676

Grand Total 0 0 0 0 23 1298 0 1321 7 0 0 7 3 1792 0 1795 3123
Apprch % 0 0 0  1.7 98.3 0  100 0 0  0.2 99.8 0   

Total % 0 0 0 0 0.7 41.6 0 42.3 0.2 0 0 0.2 0.1 57.4 0 57.5

CORONADO AV
Southbound

51st ST
Westbound

CORONADO AV
Northbound

51st ST
Eastbound

Start Time RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total Int. Total
Peak Hour Analysis From 16:00 to 17:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 17:00

17:00 0 0 0 0 4 158 0 162 0 0 0 0 0 199 0 199 361
17:15 0 0 0 0 1 158 0 159 1 0 0 1 0 252 0 252 412
17:30 0 0 0 0 3 167 0 170 1 0 0 1 0 280 0 280 451
17:45 0 0 0 0 7 177 0 184 0 0 0 0 0 268 0 268 452

Total Volume 0 0 0 0 15 660 0 675 2 0 0 2 0 999 0 999 1676
% App. Total 0 0 0  2.2 97.8 0  100 0 0  0 100 0   

PHF .000 .000 .000 .000 .536 .932 .000 .917 .500 .000 .000 .500 .000 .892 .000 .892 .927
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Peak Hour Begins at 17:00
 
Vehicles Only

Peak Hour Data

North



Car

Start Time Right Thru Right U-Turn Right Thru

11:00 AM 2 144 0 0 1 128

11:15 AM 1 130 1 0 0 155

11:30 AM 1 177 1 0 0 120

11:45 AM 2 176 1 0 0 171

12:00 PM 2 181 0 0 1 140

12:15 PM 1 170 2 0 0 171

12:30 PM 0 183 4 0 1 173

12:45 PM 3 181 0 0 0 160

1:00 PM 1 198 1 0 0 164

1:15 PM 2 226 2 0 0 177

1:30 PM 2 199 0 0 0 167

1:45 PM 2 198 3 0 2 169

2:00 PM 0 171 1 0 2 162

2:15 PM 0 177 1 0 0 145

2:30 PM 1 172 0 0 0 130

2:45 PM 3 189 1 0 2 162

3:00 PM 0 0 0 0 0 4

Start Time Right Thru Right U-Turn Right Thru 15-Min Total Hour Total

11:00 AM 2 144 0 0 1 128 275 1211

11:15 AM 1 130 1 0 0 155 287 1260

11:30 AM 1 177 1 0 0 120 299 1317

11:45 AM 2 176 1 0 0 171 350 1379

12:00 PM 2 181 0 0 1 140 324 1373

12:15 PM 1 170 2 0 0 171 344 1413

12:30 PM 0 183 4 0 1 173 361 1476

12:45 PM 3 181 0 0 0 160 344 1483

1:00 PM 1 198 1 0 0 164 364 1513

1:15 PM 2 226 2 0 0 177 407 1485

1:30 PM 2 199 0 0 0 167 368 1401

1:45 PM 2 198 3 0 2 169 374 1336

2:00 PM 0 171 1 0 2 162 336 1319

2:15 PM 0 177 1 0 0 145 323

2:30 PM 1 172 0 0 0 130 303

2:45 PM 3 189 1 0 2 162 357

3:00 PM 0 0 0 0 0 4 4

Peak Hour 8 804 3 0 0 668 0.91

Westbound Northbound Eastbound

Westbound Northbound Eastbound

51st Street Coronado Ave 51st Street

51st Street Coronado Ave 51st Street

Site Code

Study Name WC10-2728_26 Coronado Ave/51st Street

Start Date 10/27/2012

Start Time 11:00 AM



Truck

Start Time Right Thru Right U-Turn Right Thru

11:00 AM 0 4 0 0 0 1

11:15 AM 0 1 0 0 0 2

11:30 AM 0 1 0 0 0 1

11:45 AM 0 2 0 0 0 2

12:00 PM 0 5 0 0 0 0

12:15 PM 0 1 0 0 1 2

12:30 PM 0 2 0 0 0 2

12:45 PM 0 1 0 0 0 3

1:00 PM 0 2 0 0 0 3

1:15 PM 0 1 0 0 0 2

1:30 PM 0 2 0 0 0 0

1:45 PM 1 0 0 0 0 5

2:00 PM 0 1 0 0 0 1

2:15 PM 0 4 0 0 0 1

2:30 PM 0 2 0 0 0 0

2:45 PM 0 0 0 0 1 2

3:00 PM 0 0 0 0 0 0

Peak Hour 0 6 0 0 0 8 0 0 0 0 0

Westbound Northbound Eastbound

Westbound Street Northbound Street Eastbound Street

Site Code

Study Name WC10-2728_26 Coronado Ave/51st Street

Start Date 10/27/2012

Start Time 11:00 AM



Pedal Bike (Road)

Start Time Right Thru Right U-Turn Right Thru

11:00 AM 0 0 0 0 0 2

11:15 AM 0 4 0 0 0 0

11:30 AM 0 0 0 0 0 1

11:45 AM 0 0 0 0 0 1

12:00 PM 0 3 0 0 0 0

12:15 PM 0 2 0 0 0 0

12:30 PM 0 3 0 0 0 2

12:45 PM 0 0 0 0 0 1

1:00 PM 0 1 0 0 0 0

1:15 PM 0 1 0 0 0 2

1:30 PM 0 0 0 0 0 0

1:45 PM 0 2 0 0 0 0

2:00 PM 0 1 0 0 0 3

2:15 PM 0 4 0 0 0 1

2:30 PM 0 0 0 0 0 3

2:45 PM 0 0 0 0 0 4

3:00 PM 0 0 0 0 0 0

Peak Hour 0 2 0 0 0 3 0 0 0 0 0

Westbound Northbound Eastbound

Westbound Street Northbound Street Eastbound Street

Site Code

Study Name WC10-2728_26 Coronado Ave/51st Street

Start Date 10/27/2012

Start Time 11:00 AM



People

Start Time Peds CCW Peds CW Peds CCW Peds CW Peds CCW Peds CW Peds CCW Peds CW

11:00 AM 1 2 0 0 0 5 0 0

11:15 AM 2 1 0 0 1 1 0 0

11:30 AM 1 1 0 0 0 2 0 0

11:45 AM 1 1 0 1 4 0 0 0

12:00 PM 2 5 1 0 1 0 0 2

12:15 PM 6 1 0 0 1 2 0 0

12:30 PM 3 0 0 0 3 0 0 0

12:45 PM 6 2 0 2 0 3 0 0

1:00 PM 1 0 0 2 1 2 0 0

1:15 PM 2 0 0 0 0 1 0 0

1:30 PM 1 1 0 0 0 1 0 0

1:45 PM 0 3 0 0 1 0 0 2

2:00 PM 0 0 1 0 1 4 0 0

2:15 PM 0 1 0 0 0 0 0 0

2:30 PM 2 0 0 0 0 0 0 0

2:45 PM 4 1 2 0 2 1 0 0

3:00 PM 0 0 0 0 0 0 0 0

Peak Hour 10 3 0 4 1 7 0 0 0 0 0

13 4 8 0

Southbound Westbound Northbound Eastbound

Southbound Street Westbound Street Northbound Street Eastbound Street

Site Code

Study Name WC10-2728_26 Coronado Ave/51st Street

Start Date 10/27/2012

Start Time 11:00 AM



Pedal Bike (Crosswalk)

Start Time Peds CCW Peds CW Peds CCW Peds CW Peds CCW Peds CW Peds CCW Peds CW

11:00 AM 0 0 0 0 0 0 0 0

11:15 AM 0 0 0 0 0 0 0 0

11:30 AM 0 1 0 0 0 0 0 0

11:45 AM 0 1 0 0 0 0 0 0

12:00 PM 0 0 0 0 0 0 0 0

12:15 PM 0 0 0 0 0 0 0 0

12:30 PM 0 0 0 0 0 0 0 0

12:45 PM 0 0 0 0 0 0 0 0

1:00 PM 1 0 0 0 0 0 0 0

1:15 PM 0 0 0 0 0 0 0 0

1:30 PM 0 0 0 0 0 0 0 0

1:45 PM 0 0 0 0 0 0 0 0

2:00 PM 0 0 0 0 0 0 0 0

2:15 PM 0 0 0 0 0 0 0 0

2:30 PM 0 0 0 0 0 0 0 0

2:45 PM 0 0 0 0 0 0 0 0

3:00 PM 0 0 0 0 0 0 0 0

Peak Hour 1 0 0 0 0 0 0 0 0 0 0

Southbound Westbound Northbound Eastbound

Southbound Street Westbound Street Northbound Street Eastbound Street

Site Code

Study Name WC10-2728_26 Coronado Ave/51st Street

Start Date 10/27/2012

Start Time 11:00 AM



Totals

Start Time Right Thru Right U-Turn Right Thru

11:00 AM 2 148 0 0 1 131

11:15 AM 1 135 1 0 0 157

11:30 AM 1 178 1 0 0 122

11:45 AM 2 178 1 0 0 174

12:00 PM 2 189 0 0 1 140

12:15 PM 1 173 2 0 1 173

12:30 PM 0 188 4 0 1 177

12:45 PM 3 182 0 0 0 164

1:00 PM 1 201 1 0 0 167

1:15 PM 2 228 2 0 0 181

1:30 PM 2 201 0 0 0 167

1:45 PM 3 200 3 0 2 174

2:00 PM 0 173 1 0 2 166

2:15 PM 0 185 1 0 0 147

2:30 PM 1 174 0 0 0 133

2:45 PM 3 189 1 0 3 168

3:00 PM 0 0 0 0 0 4

Peak Hour 8 812 3 0 0 679 0 0 0 0 0

Westbound Northbound Eastbound

Westbound Street Northbound Street Eastbound Street

Site Code

Study Name WC10-2728_26 Coronado Ave/51st Street

Start Date 10/27/2012

Start Time 11:00 AM



MARKS TRAFFIC DATA
mietekm@comcast.net

916.806.0250
File Name : coronado-51-s
Site Code : 7
Start Date : 11/13/2010
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CITY OF OAKLAND
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Groups Printed- Vehicles Only
CORONADO AV

Southbound
51st ST

Westbound
CORONADO AV            

Northbound
51st ST

Eastbound
Start Time RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total Int. Total

16:00 0 0 0 0 3 185 0 188 1 0 0 1 0 156 0 156 345
16:15 0 0 0 0 3 133 0 136 1 0 0 1 1 165 0 166 303
16:30 0 0 0 0 4 145 0 149 0 0 0 0 3 154 0 157 306
16:45 0 0 0 0 2 110 0 112 0 0 0 0 0 158 0 158 270
Total 0 0 0 0 12 573 0 585 2 0 0 2 4 633 0 637 1224

17:00 0 0 0 0 4 154 0 158 1 0 0 1 0 124 0 124 283
17:15 0 0 0 0 3 138 0 141 1 0 0 1 1 133 0 134 276
17:30 0 0 0 0 2 117 0 119 1 0 0 1 0 122 0 122 242
17:45 0 0 0 0 8 128 0 136 0 0 0 0 1 118 0 119 255
Total 0 0 0 0 17 537 0 554 3 0 0 3 2 497 0 499 1056

18:00 0 0 0 0 1 133 0 134 0 0 0 0 0 116 0 116 250
18:15 0 0 0 0 0 130 0 130 0 0 0 0 0 121 0 121 251
18:30 0 0 0 0 1 103 0 104 1 0 0 1 0 94 0 94 199
18:45 0 0 0 0 3 81 0 84 1 0 0 1 0 98 0 98 183
Total 0 0 0 0 5 447 0 452 2 0 0 2 0 429 0 429 883

Grand Total 0 0 0 0 34 1557 0 1591 7 0 0 7 6 1559 0 1565 3163
Apprch % 0 0 0  2.1 97.9 0  100 0 0  0.4 99.6 0   

Total % 0 0 0 0 1.1 49.2 0 50.3 0.2 0 0 0.2 0.2 49.3 0 49.5

CORONADO AV
Southbound

51st ST
Westbound

CORONADO AV            
Northbound

51st ST
Eastbound

Start Time RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total RT TH LT App. Total Int. Total
Peak Hour Analysis From 16:00 to 18:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 16:00

16:00 0 0 0 0 3 185 0 188 1 0 0 1 0 156 0 156 345
16:15 0 0 0 0 3 133 0 136 1 0 0 1 1 165 0 166 303
16:30 0 0 0 0 4 145 0 149 0 0 0 0 3 154 0 157 306
16:45 0 0 0 0 2 110 0 112 0 0 0 0 0 158 0 158 270

Total Volume 0 0 0 0 12 573 0 585 2 0 0 2 4 633 0 637 1224
% App. Total 0 0 0  2.1 97.9 0  100 0 0  0.6 99.4 0   

PHF .000 .000 .000 .000 .750 .774 .000 .778 .500 .000 .000 .500 .333 .959 .000 .959 .887



MARKS TRAFFIC DATA
mietekm@comcast.net

916.806.0250
File Name : coronado-51-s
Site Code : 7
Start Date : 11/13/2010
Page No : 2

CITY OF OAKLAND

fp

 CORONADO AV 

 5
1
st

 S
T

  5
1
st S

T
 

 CORONADO AV              

RT
0 

TH
0 

LT
0 

InOut Total
12 0 12 

R
T1

2
 

T
H5
7
3
 

L
T

0
 

O
u
t

T
o
ta

l
In

6
3
5
 

5
8
5
 

1
2
2
0
 

LT
0 

TH
0 

RT
2 

Out TotalIn
4 2 6 

L
T

0
 

T
H6
3
3
 

R
T

4
 

T
o
ta

l
O

u
t

In
5
7
3
 

6
3
7
 

1
2
1
0
 

Peak Hour Begins at 16:00
 
Vehicles Only

Peak Hour Data

North



 

Appendix C 
LOS Calculation Worksheets 

Existing Conditions 



51st and Broadway Center Existing

1: Manila Avenue & Broadway Weekday PM

Synchro 7 -  Report

Fehr & Peers Page 1

Movement EBL EBT EBR EBR2 WBL WBT WBR NBL NBT NBR NBR2 SBL2

Lane Configurations

Volume (vph) 78 11 55 14 16 9 13 8 814 10 4 4

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 5.0

Lane Util. Factor 1.00 1.00 0.95

Frpb, ped/bikes 0.99 0.99 1.00

Flpb, ped/bikes 1.00 1.00 1.00

Frt 0.94 0.95 1.00

Flt Protected 0.98 0.98 1.00

Satd. Flow (prot) 1685 1722 3527

Flt Permitted 0.84 0.88 0.95

Satd. Flow (perm) 1454 1542 3358

Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Adj. Flow (vph) 81 11 57 15 17 9 14 8 848 10 4 4

RTOR Reduction (vph) 0 6 0 0 0 11 0 0 0 0 0 0

Lane Group Flow (vph) 0 158 0 0 0 29 0 0 870 0 0 0

Confl. Peds. (#/hr) 11 5 5 11 9

Confl. Bikes (#/hr) 3 7 7

Turn Type Perm Perm Perm Perm

Protected Phases 4 4 2

Permitted Phases 4 4 2 6

Actuated Green, G (s) 10.8 10.8 33.4

Effective Green, g (s) 10.8 10.8 33.4

Actuated g/C Ratio 0.21 0.21 0.64

Clearance Time (s) 3.0 3.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0

Lane Grp Cap (vph) 301 319 2149

v/s Ratio Prot

v/s Ratio Perm c0.11 0.02 c0.26

v/c Ratio 0.53 0.09 0.40

Uniform Delay, d1 18.4 16.7 4.6

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 1.7 0.1 0.6

Delay (s) 20.1 16.9 5.1

Level of Service C B A

Approach Delay (s) 20.1 16.9 5.1

Approach LOS C B A

Intersection Summary

HCM Average Control Delay 6.8 HCM Level of Service A

HCM Volume to Capacity ratio 0.43

Actuated Cycle Length (s) 52.2 Sum of lost time (s) 8.0

Intersection Capacity Utilization 60.5% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



51st and Broadway Center Existing

1: Manila Avenue & Broadway Weekday PM

Synchro 7 -  Report

Fehr & Peers Page 2

Movement SBL SBT SBR NWL

Lane Configurations

Volume (vph) 44 343 23 0

Ideal Flow (vphpl) 1900 1900 1900 1900

Total Lost time (s) 5.0

Lane Util. Factor 0.95

Frpb, ped/bikes 1.00

Flpb, ped/bikes 1.00

Frt 0.99

Flt Protected 0.99

Satd. Flow (prot) 3484

Flt Permitted 0.82

Satd. Flow (perm) 2871

Peak-hour factor, PHF 0.96 0.96 0.96 0.96

Adj. Flow (vph) 46 357 24 0

RTOR Reduction (vph) 0 3 0 0

Lane Group Flow (vph) 0 428 0 0

Confl. Peds. (#/hr) 9

Confl. Bikes (#/hr) 1

Turn Type Perm

Protected Phases 6 8

Permitted Phases 6

Actuated Green, G (s) 33.4

Effective Green, g (s) 33.4

Actuated g/C Ratio 0.64

Clearance Time (s) 5.0

Vehicle Extension (s) 3.0

Lane Grp Cap (vph) 1837

v/s Ratio Prot

v/s Ratio Perm 0.15

v/c Ratio 0.23

Uniform Delay, d1 4.0

Progression Factor 1.00

Incremental Delay, d2 0.1

Delay (s) 4.0

Level of Service A

Approach Delay (s) 4.0 0.0

Approach LOS A A

Intersection Summary



51st and Broadway Center Existing

2: Broadway Terrace & Broadway Weekday PM

Synchro 7 -  Report

Fehr & Peers Page 3

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 179 30 755 368 46 267

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 11 11

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95

Frpb, ped/bikes 0.99 0.98 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.98 0.95 1.00 1.00

Flt Protected 0.96 1.00 0.95 1.00

Satd. Flow (prot) 1740 3306 1711 3421

Flt Permitted 0.96 1.00 0.95 1.00

Satd. Flow (perm) 1740 3306 1711 3421

Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97

Adj. Flow (vph) 185 31 778 379 47 275

RTOR Reduction (vph) 12 0 79 0 0 0

Lane Group Flow (vph) 204 0 1078 0 47 275

Confl. Peds. (#/hr) 30 12 12

Confl. Bikes (#/hr) 4 13

Turn Type Prot

Protected Phases 8 2 1 6

Permitted Phases

Actuated Green, G (s) 10.7 29.9 2.4 36.3

Effective Green, g (s) 10.7 29.9 2.4 36.3

Actuated g/C Ratio 0.19 0.54 0.04 0.66

Clearance Time (s) 4.0 4.0 4.0 4.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 339 1797 75 2258

v/s Ratio Prot c0.12 c0.33 c0.03 0.08

v/s Ratio Perm

v/c Ratio 0.60 0.60 0.63 0.12

Uniform Delay, d1 20.2 8.5 25.9 3.5

Progression Factor 1.00 0.90 1.00 1.00

Incremental Delay, d2 2.1 1.3 11.2 0.1

Delay (s) 22.3 9.0 37.0 3.6

Level of Service C A D A

Approach Delay (s) 22.3 9.0 8.5

Approach LOS C A A

Intersection Summary

HCM Average Control Delay 10.6 HCM Level of Service B

HCM Volume to Capacity ratio 0.60

Actuated Cycle Length (s) 55.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 57.8% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



51st and Broadway Center Existing

3: College Avenue & Broadway Weekday PM

Synchro 7 -  Report

Fehr & Peers Page 4

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 0 386 352 1123 408 38

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 12 10 10 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 0.95 0.95

Frpb, ped/bikes 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.86 1.00 1.00 0.99

Flt Protected 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1611 1652 3303 3337

Flt Permitted 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1611 1652 3303 3337

Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94

Adj. Flow (vph) 0 411 374 1195 434 40

RTOR Reduction (vph) 0 0 0 0 11 0

Lane Group Flow (vph) 0 411 374 1195 463 0

Confl. Peds. (#/hr) 77

Confl. Bikes (#/hr) 2

Turn Type Over Prot

Protected Phases 1 1 6 2

Permitted Phases

Actuated Green, G (s) 18.0 18.0 41.5 27.0

Effective Green, g (s) 18.0 18.0 41.5 27.0

Actuated g/C Ratio 0.33 0.33 0.75 0.49

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 527 541 2492 1638

v/s Ratio Prot c0.26 0.23 c0.36 0.14

v/s Ratio Perm

v/c Ratio 0.78 0.69 0.48 0.28

Uniform Delay, d1 16.7 16.1 2.6 8.3

Progression Factor 1.00 1.14 0.63 0.87

Incremental Delay, d2 7.2 3.2 0.6 0.4

Delay (s) 23.9 21.5 2.2 7.7

Level of Service C C A A

Approach Delay (s) 23.9 6.8 7.7

Approach LOS C A A

Intersection Summary

HCM Average Control Delay 9.8 HCM Level of Service A

HCM Volume to Capacity ratio 0.56

Actuated Cycle Length (s) 55.0 Sum of lost time (s) 5.0

Intersection Capacity Utilization 46.4% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



51st and Broadway Center Existing

4: Coronado Avenue & Broadway Weekday PM

Synchro 7 -  Report

Fehr & Peers Page 5

Movement EBL EBT EBR WBL WBT WBR NBU NBL NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 19 0 38 7 0 22 14 0 1434 1 11 783

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 20 0 40 7 0 23 0 0 1509 1 12 824

Pedestrians 26 58 12

Lane Width (ft) 12.0 12.0 10.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 2 5 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 483 264

pX, platoon unblocked 0.00

vC, conflicting volume 1412 2442 301 1906 2441 574 0 850 1569

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1412 2442 301 1906 2441 574 0 850 1569

tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 0.0 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 0.0 2.2 2.2

p0 queue free % 76 100 94 79 100 95 0 100 97

cM capacity (veh/h) 83 28 680 35 28 436 0 767 397

Direction, Lane # EB 1 WB 1 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3

Volume Total 60 31 377 755 378 176 330 330

Volume Left 20 7 0 0 0 12 0 0

Volume Right 40 23 0 0 1 0 0 0

cSH 201 115 767 1700 1700 397 1700 1700

Volume to Capacity 0.30 0.27 0.00 0.44 0.22 0.03 0.19 0.19

Queue Length 95th (ft) 30 25 0 0 0 2 0 0

Control Delay (s) 30.4 47.4 0.0 0.0 0.0 1.4 0.0 0.0

Lane LOS D E A

Approach Delay (s) 30.4 47.4 0.0 0.3

Approach LOS D E

Intersection Summary

Average Delay 1.4

Intersection Capacity Utilization 50.7% ICU Level of Service A

Analysis Period (min) 15



51st and Broadway Center Existing

4: Coronado Avenue & Broadway Weekday PM

Synchro 7 -  Report

Fehr & Peers Page 6

Movement SBR

Lane Configurations

Volume (veh/h) 0

Sign Control

Grade

Peak Hour Factor 0.95

Hourly flow rate (vph) 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol

tC, single (s)

tC, 2 stage (s)

tF (s)

p0 queue free %

cM capacity (veh/h)

Direction, Lane #



51st and Broadway Center Existing

5: Driveway & Broadway Weekday PM

Synchro 7 -  Report

Fehr & Peers Page 7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 0 0 0 0 162 0 1287 25 0 842 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88

Hourly flow rate (vph) 0 0 0 0 0 184 0 1462 28 0 957 0

Pedestrians 25

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 2

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 295 452

pX, platoon unblocked

vC, conflicting volume 1628 2473 239 1727 2444 512 957 1516

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1628 2473 239 1727 2444 512 957 1516

tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 100 100 100 63 100 100

cM capacity (veh/h) 42 29 762 55 30 496 714 428

Direction, Lane # WB 1 NB 1 NB 2 NB 3 NB 4 SB 1 SB 2 SB 3 SB 4

Volume Total 184 488 488 488 28 273 273 273 137

Volume Left 0 0 0 0 0 0 0 0 0

Volume Right 184 0 0 0 28 0 0 0 0

cSH 496 1700 1700 1700 1700 1700 1700 1700 1700

Volume to Capacity 0.37 0.29 0.29 0.29 0.02 0.16 0.16 0.16 0.08

Queue Length 95th (ft) 42 0 0 0 0 0 0 0 0

Control Delay (s) 16.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Lane LOS C

Approach Delay (s) 16.5 0.0 0.0

Approach LOS C

Intersection Summary

Average Delay 1.2

Intersection Capacity Utilization 41.6% ICU Level of Service A

Analysis Period (min) 15



51st and Broadway Center Existing

6: Project Driveway South & Broadway Weekday PM

Synchro 7 -  Report

Fehr & Peers Page 8

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 0 52 1260 202 0 842

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.82 0.82 0.82 0.82 0.82 0.82

Hourly flow rate (vph) 0 63 1537 246 0 1027

Pedestrians 44

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 4

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 174 573

pX, platoon unblocked

vC, conflicting volume 1960 551 1827

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1960 551 1827

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 86 100

cM capacity (veh/h) 53 460 319

Direction, Lane # WB 1 NB 1 NB 2 NB 3 NB 4 SB 1 SB 2 SB 3 SB 4

Volume Total 63 439 439 439 466 257 257 257 257

Volume Left 0 0 0 0 0 0 0 0 0

Volume Right 63 0 0 0 246 0 0 0 0

cSH 460 1700 1700 1700 1700 1700 1700 1700 1700

Volume to Capacity 0.14 0.26 0.26 0.26 0.27 0.15 0.15 0.15 0.15

Queue Length 95th (ft) 12 0 0 0 0 0 0 0 0

Control Delay (s) 14.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Lane LOS B

Approach Delay (s) 14.1 0.0 0.0

Approach LOS B

Intersection Summary

Average Delay 0.3

Intersection Capacity Utilization 32.1% ICU Level of Service A

Analysis Period (min) 15



51st and Broadway Center Existing

7: 51st Street & Broadway Weekday PM

Synchro 7 -  Report

Fehr & Peers Page 9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBU SBL SBT

Lane Configurations

Volume (vph) 245 716 79 144 367 348 104 799 159 70 410 259

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 12 12 10 10 10

Total Lost time (s) 3.0 4.5 3.0 4.5 4.0 4.5 4.5

Lane Util. Factor 1.00 0.95 1.00 0.95 0.91 0.86 0.86

Frpb, ped/bikes 1.00 1.00 1.00 0.98 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.93 0.98 1.00 1.00

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 0.98

Satd. Flow (prot) 1770 3478 1770 3228 4905 1420 4381

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 0.98

Satd. Flow (perm) 1770 3478 1770 3228 4905 1420 4381

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 250 731 81 147 374 355 106 815 162 71 418 264

RTOR Reduction (vph) 0 7 0 0 154 0 0 23 0 0 0 0

Lane Group Flow (vph) 250 805 0 147 575 0 0 1061 0 0 247 506

Confl. Peds. (#/hr) 7 16 29

Confl. Bikes (#/hr) 6 3 5

Turn Type Prot Prot Split Split Split

Protected Phases 1 6 5 2 8 8 4 4 4

Permitted Phases

Actuated Green, G (s) 18.5 36.5 11.5 29.5 27.5 18.5 18.5

Effective Green, g (s) 18.5 36.5 11.5 29.5 27.5 18.5 18.5

Actuated g/C Ratio 0.17 0.33 0.10 0.27 0.25 0.17 0.17

Clearance Time (s) 3.0 4.5 3.0 4.5 4.0 4.5 4.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 298 1154 185 866 1226 239 737

v/s Ratio Prot c0.14 c0.23 0.08 0.18 c0.22 c0.17 0.12

v/s Ratio Perm

v/c Ratio 0.84 0.70 0.79 0.66 0.87 1.03 0.92dl

Uniform Delay, d1 44.3 31.9 48.1 35.8 39.5 45.8 43.0

Progression Factor 1.00 1.00 1.00 1.00 1.00 0.98 0.99

Incremental Delay, d2 18.3 3.5 20.5 4.0 8.3 65.5 4.9

Delay (s) 62.6 35.4 68.6 39.8 47.8 110.4 47.4

Level of Service E D E D D F D

Approach Delay (s) 41.8 44.7 47.8 65.2

Approach LOS D D D E

Intersection Summary

HCM Average Control Delay 49.3 HCM Level of Service D

HCM Volume to Capacity ratio 0.82

Actuated Cycle Length (s) 110.0 Sum of lost time (s) 11.5

Intersection Capacity Utilization 88.0% ICU Level of Service E

Analysis Period (min) 15

dl    Defacto Left Lane.  Recode with 1 though lane as a left lane.

c    Critical Lane Group
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Movement SBR

Lane Configurations

Volume (vph) 103

Ideal Flow (vphpl) 1900

Lane Width 10

Total Lost time (s) 4.5

Lane Util. Factor 1.00

Frpb, ped/bikes 0.97

Flpb, ped/bikes 1.00

Frt 0.85

Flt Protected 1.00

Satd. Flow (prot) 1435

Flt Permitted 1.00

Satd. Flow (perm) 1435

Peak-hour factor, PHF 0.98

Adj. Flow (vph) 105

RTOR Reduction (vph) 42

Lane Group Flow (vph) 63

Confl. Peds. (#/hr) 6

Confl. Bikes (#/hr) 5

Turn Type Perm

Protected Phases

Permitted Phases 4

Actuated Green, G (s) 18.5

Effective Green, g (s) 18.5

Actuated g/C Ratio 0.17

Clearance Time (s) 4.5

Vehicle Extension (s) 3.0

Lane Grp Cap (vph) 241

v/s Ratio Prot

v/s Ratio Perm 0.04

v/c Ratio 0.26

Uniform Delay, d1 39.8

Progression Factor 1.07

Incremental Delay, d2 2.4

Delay (s) 44.9

Level of Service D

Approach Delay (s)

Approach LOS

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 51 5 47 25 14 40 76 1153 19 17 443 32

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.0

Lane Util. Factor 1.00 1.00 0.91 0.91

Frpb, ped/bikes 0.98 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.94 0.93 1.00 0.99

Flt Protected 0.98 0.98 1.00 1.00

Satd. Flow (prot) 1674 1680 5048 5004

Flt Permitted 0.85 0.91 0.87 0.89

Satd. Flow (perm) 1454 1554 4385 4443

Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94

Adj. Flow (vph) 54 5 50 27 15 43 81 1227 20 18 471 34

RTOR Reduction (vph) 0 37 0 0 32 0 0 2 0 0 10 0

Lane Group Flow (vph) 0 72 0 0 53 0 0 1326 0 0 513 0

Confl. Peds. (#/hr) 11 28 28 11 30 18 18 30

Confl. Bikes (#/hr) 3 5 7 10

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 1 1

Permitted Phases 2 2 1 1

Actuated Green, G (s) 21.0 21.0 53.0 53.0

Effective Green, g (s) 21.0 21.0 53.0 53.0

Actuated g/C Ratio 0.26 0.26 0.66 0.66

Clearance Time (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 382 408 2905 2943

v/s Ratio Prot

v/s Ratio Perm c0.05 0.03 c0.30 0.12

v/c Ratio 0.19 0.13 0.46 0.17

Uniform Delay, d1 22.9 22.5 6.5 5.2

Progression Factor 1.00 1.00 1.38 1.00

Incremental Delay, d2 1.1 0.7 0.5 0.1

Delay (s) 24.0 23.2 9.5 5.3

Level of Service C C A A

Approach Delay (s) 24.0 23.2 9.5 5.3

Approach LOS C C A A

Intersection Summary

HCM Average Control Delay 9.7 HCM Level of Service A

HCM Volume to Capacity ratio 0.38

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 6.0

Intersection Capacity Utilization 86.8% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL2 EBT EBR WBL WBT WBR NBL NBT NBR2 SBL SBT SBR

Lane Configurations

Volume (vph) 276 268 104 33 146 54 94 832 47 22 349 80

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 5.0 5.0

Lane Util. Factor 1.00 0.95 0.95 0.91 0.91

Frpb, ped/bikes 1.00 0.99 0.99 1.00 0.99

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00

Frt 1.00 0.96 0.96 0.99 0.97

Flt Protected 0.95 1.00 0.99 1.00 1.00

Satd. Flow (prot) 1749 3365 3364 5004 4895

Flt Permitted 0.60 1.00 0.88 0.83 0.87

Satd. Flow (perm) 1103 3365 2983 4186 4293

Peak-hour factor, PHF 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

Adj. Flow (vph) 279 271 105 33 147 55 95 840 47 22 353 81

RTOR Reduction (vph) 0 51 0 0 0 0 0 7 0 0 43 0

Lane Group Flow (vph) 279 325 0 0 235 0 0 975 0 0 414 0

Confl. Peds. (#/hr) 22 17 17 22 46 52 52 46

Confl. Bikes (#/hr) 7 3 14 10

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 1 1

Permitted Phases 2 2 1 1

Actuated Green, G (s) 34.5 34.5 34.5 37.5 37.5

Effective Green, g (s) 34.5 34.5 34.5 37.5 37.5

Actuated g/C Ratio 0.43 0.43 0.43 0.47 0.47

Clearance Time (s) 3.0 3.0 3.0 5.0 5.0

Lane Grp Cap (vph) 476 1451 1286 1962 2012

v/s Ratio Prot 0.10

v/s Ratio Perm c0.25 0.08 c0.23 0.10

v/c Ratio 0.59 0.22 0.18 0.50 0.21

Uniform Delay, d1 17.3 14.3 14.0 14.7 12.5

Progression Factor 1.00 1.00 1.00 1.00 2.12

Incremental Delay, d2 5.2 0.4 0.3 0.9 0.2

Delay (s) 22.5 14.7 14.4 15.6 26.8

Level of Service C B B B C

Approach Delay (s) 18.0 14.4 15.6 26.8

Approach LOS B B B C

Intersection Summary

HCM Average Control Delay 18.3 HCM Level of Service B

HCM Volume to Capacity ratio 0.54

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 128.3% ICU Level of Service H

Analysis Period (min) 15

c    Critical Lane Group
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Movement SWR2

Lane Configurations

Volume (vph) 17

Ideal Flow (vphpl) 1900

Total Lost time (s) 3.0

Lane Util. Factor 1.00

Frpb, ped/bikes 1.00

Flpb, ped/bikes 1.00

Frt 0.86

Flt Protected 1.00

Satd. Flow (prot) 1611

Flt Permitted 1.00

Satd. Flow (perm) 1611

Peak-hour factor, PHF 0.99

Adj. Flow (vph) 17

RTOR Reduction (vph) 10

Lane Group Flow (vph) 7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Turn Type custom

Protected Phases

Permitted Phases 2

Actuated Green, G (s) 34.5

Effective Green, g (s) 34.5

Actuated g/C Ratio 0.43

Clearance Time (s) 3.0

Lane Grp Cap (vph) 695

v/s Ratio Prot

v/s Ratio Perm 0.00

v/c Ratio 0.01

Uniform Delay, d1 13.0

Progression Factor 1.00

Incremental Delay, d2 0.0

Delay (s) 13.0

Level of Service B

Approach Delay (s)

Approach LOS

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 89 456 56 91 347 268 116 528 88 228 336 73

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 5.0 5.0 4.0 5.0 4.0 5.0 4.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.91 1.00 0.95 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.98 1.00 0.94 1.00 1.00 1.00 1.00 0.89

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 0.93 1.00 0.98 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3539 1559 1770 4471 1770 3455 1770 3539 1415

Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3539 1559 1770 4471 1770 3455 1770 3539 1415

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 94 480 59 96 365 282 122 556 93 240 354 77

RTOR Reduction (vph) 0 0 41 0 128 0 0 13 0 0 0 57

Lane Group Flow (vph) 94 480 18 96 519 0 122 636 0 240 354 20

Confl. Peds. (#/hr) 1 96 1 78

Confl. Bikes (#/hr) 3 2 5 8

Turn Type Prot Perm Prot Prot Prot Perm

Protected Phases 3 4 3 4 1 2 1 2

Permitted Phases 4 2

Actuated Green, G (s) 9.1 29.8 29.8 9.1 29.8 17.1 26.0 17.1 26.0 26.0

Effective Green, g (s) 9.1 29.8 29.8 9.1 29.8 17.1 26.0 17.1 26.0 26.0

Actuated g/C Ratio 0.09 0.30 0.30 0.09 0.30 0.17 0.26 0.17 0.26 0.26

Clearance Time (s) 4.0 5.0 5.0 4.0 5.0 4.0 5.0 4.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 161 1055 465 161 1332 303 898 303 920 368

v/s Ratio Prot 0.05 c0.14 c0.05 0.12 0.07 c0.18 c0.14 0.10

v/s Ratio Perm 0.01 0.01

v/c Ratio 0.58 0.45 0.04 0.60 0.39 0.40 0.71 0.79 0.38 0.05

Uniform Delay, d1 43.6 28.5 24.9 43.7 27.9 36.9 33.6 39.7 30.4 27.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 3.5 0.1 0.0 3.9 0.1 0.3 4.7 12.4 1.2 0.3

Delay (s) 47.1 28.6 24.9 47.6 27.9 37.2 38.2 52.1 31.6 28.1

Level of Service D C C D C D D D C C

Approach Delay (s) 31.0 30.5 38.1 38.6

Approach LOS C C D D

Intersection Summary

HCM Average Control Delay 34.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.62

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 73.5% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 62 79 83 141 62 181 132 1522 71 166 1442 5

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 4.0 4.5 4.0 4.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.91 1.00 0.91

Frpb, ped/bikes 1.00 0.97 1.00 0.97 1.00 1.00 1.00 1.00

Flpb, ped/bikes 0.99 1.00 0.98 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.92 1.00 0.85 1.00 0.99 1.00 1.00

Flt Protected 0.95 1.00 0.97 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1756 1662 1757 1542 1770 5048 1770 5082

Flt Permitted 0.47 1.00 0.59 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 865 1662 1075 1542 1770 5048 1770 5082

Peak-hour factor, PHF 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93

Adj. Flow (vph) 67 85 89 152 67 195 142 1637 76 178 1551 5

RTOR Reduction (vph) 0 42 0 0 0 150 0 4 0 0 0 0

Lane Group Flow (vph) 67 132 0 0 219 45 142 1709 0 178 1556 0

Confl. Peds. (#/hr) 12 48 48 12 3 11

Confl. Bikes (#/hr) 9 3 2 2

Turn Type Perm Perm Perm Prot Prot

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 8 8

Actuated Green, G (s) 23.0 23.0 23.0 23.0 12.3 45.9 17.6 51.2

Effective Green, g (s) 23.0 23.0 23.0 23.0 12.3 45.9 17.6 51.2

Actuated g/C Ratio 0.23 0.23 0.23 0.23 0.12 0.46 0.18 0.51

Clearance Time (s) 5.0 5.0 5.0 5.0 4.0 4.5 4.0 4.5

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 199 382 247 355 218 2317 312 2602

v/s Ratio Prot 0.08 0.08 c0.34 0.10 c0.31

v/s Ratio Perm 0.08 c0.20 0.03

v/c Ratio 0.34 0.34 0.89 0.13 0.65 0.74 0.57 0.60

Uniform Delay, d1 32.1 32.2 37.2 30.5 41.8 22.1 37.7 17.2

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.4 0.2 28.6 0.1 5.2 2.1 1.6 1.0

Delay (s) 32.5 32.4 65.9 30.6 47.0 24.3 39.3 18.2

Level of Service C C E C D C D B

Approach Delay (s) 32.4 49.2 26.0 20.4

Approach LOS C D C C

Intersection Summary

HCM Average Control Delay 26.3 HCM Level of Service C

HCM Volume to Capacity ratio 0.73

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 9.5

Intersection Capacity Utilization 94.4% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 285 946 177 38 736 109 146 221 42 134 151 386

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 0.99 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00

Frt 1.00 0.98 1.00 0.98 1.00 0.98 1.00 0.89

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 4944 1768 4956 1770 1805 1748 1612

Flt Permitted 0.95 1.00 0.23 1.00 0.12 1.00 0.59 1.00

Satd. Flow (perm) 1770 4944 428 4956 232 1805 1087 1612

Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Adj. Flow (vph) 297 985 184 40 767 114 152 230 44 140 157 402

RTOR Reduction (vph) 0 32 0 0 20 0 0 6 0 0 85 0

Lane Group Flow (vph) 297 1137 0 40 861 0 152 268 0 140 474 0

Confl. Peds. (#/hr) 3 3 11 2 16 16 2

Confl. Bikes (#/hr) 2 5 25 34

Turn Type Prot Perm pm+pt Perm

Protected Phases 2 3 4 5 1 6

Permitted Phases 4 1 6

Actuated Green, G (s) 22.4 52.1 25.7 25.7 42.9 42.9 28.1 28.1

Effective Green, g (s) 22.4 52.1 25.7 25.7 42.9 42.9 28.1 28.1

Actuated g/C Ratio 0.22 0.50 0.25 0.25 0.41 0.41 0.27 0.27

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 381 2477 106 1225 255 745 294 436

v/s Ratio Prot c0.17 0.23 c0.17 c0.06 0.15 c0.29

v/s Ratio Perm 0.09 0.18 0.13

v/c Ratio 0.78 0.46 0.38 0.70 0.60 0.36 0.48 1.09

Uniform Delay, d1 38.5 16.8 32.5 35.7 23.8 21.1 31.8 38.0

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 9.7 0.1 2.2 1.9 3.7 1.4 5.4 68.3

Delay (s) 48.2 17.0 34.8 37.5 27.5 22.4 37.2 106.3

Level of Service D B C D C C D F

Approach Delay (s) 23.3 37.4 24.2 92.5

Approach LOS C D C F

Intersection Summary

HCM Average Control Delay 40.9 HCM Level of Service D

HCM Volume to Capacity ratio 0.83

Actuated Cycle Length (s) 104.0 Sum of lost time (s) 17.0

Intersection Capacity Utilization 88.9% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 45 49 31 25 46 32 25 786 15 17 513 13

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 4.5 4.5 4.5

Lane Util. Factor 1.00 1.00 0.95 0.95

Frpb, ped/bikes 0.99 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.97 0.96 1.00 1.00

Flt Protected 0.98 0.99 1.00 1.00

Satd. Flow (prot) 1752 1743 3515 3500

Flt Permitted 0.82 0.88 0.93 0.92

Satd. Flow (perm) 1460 1544 3268 3230

Peak-hour factor, PHF 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93

Adj. Flow (vph) 48 53 33 27 49 34 27 845 16 18 552 14

RTOR Reduction (vph) 0 22 0 0 0 0 0 1 0 0 0 0

Lane Group Flow (vph) 0 112 0 0 110 0 0 887 0 0 584 0

Confl. Peds. (#/hr) 11 24 24 1 37 37 61

Confl. Bikes (#/hr) 1 2 56 47

Turn Type Perm Perm Perm custom

Protected Phases 4 4 2

Permitted Phases 4 4 2 6 6!

Actuated Green, G (s) 10.2 10.2 60.8 60.8

Effective Green, g (s) 10.2 10.2 60.8 60.8

Actuated g/C Ratio 0.13 0.13 0.76 0.76

Clearance Time (s) 4.5 4.5 4.5 4.5

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 186 197 2484 2455

v/s Ratio Prot

v/s Ratio Perm c0.08 0.07 c0.27 0.18

v/c Ratio 0.60 0.56 0.36 0.24

Uniform Delay, d1 33.0 32.8 3.2 2.8

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 3.7 1.9 0.4 0.2

Delay (s) 36.7 34.7 3.6 3.0

Level of Service D C A A

Approach Delay (s) 36.7 34.7 3.6 3.0

Approach LOS D C A A

Intersection Summary

HCM Average Control Delay 7.3 HCM Level of Service A

HCM Volume to Capacity ratio 0.39

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 9.0

Intersection Capacity Utilization 68.4% ICU Level of Service C

Analysis Period (min) 15

!    Phase conflict between lane groups.

c    Critical Lane Group
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Movement SER SER2

Lane Configurations

Volume (vph) 204 45

Ideal Flow (vphpl) 1900 1900

Total Lost time (s) 4.5

Lane Util. Factor 1.00

Frpb, ped/bikes 1.00

Flpb, ped/bikes 1.00

Frt 0.86

Flt Protected 1.00

Satd. Flow (prot) 1611

Flt Permitted 1.00

Satd. Flow (perm) 1611

Peak-hour factor, PHF 0.93 0.93

Adj. Flow (vph) 219 48

RTOR Reduction (vph) 5 0

Lane Group Flow (vph) 262 0

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Turn Type custom

Protected Phases 6!

Permitted Phases

Actuated Green, G (s) 60.8

Effective Green, g (s) 60.8

Actuated g/C Ratio 0.76

Clearance Time (s) 4.5

Vehicle Extension (s) 2.0

Lane Grp Cap (vph) 1224

v/s Ratio Prot 0.16

v/s Ratio Perm

v/c Ratio 0.21

Uniform Delay, d1 2.8

Progression Factor 1.00

Incremental Delay, d2 0.4

Delay (s) 3.2

Level of Service A

Approach Delay (s)

Approach LOS

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 11 5 10 128 60 146 11 967 202 71 771 140

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Lane Util. Factor 1.00 0.95 0.95 0.95 1.00 0.95

Frpb, ped/bikes 0.99 1.00 0.97 0.98 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.95 1.00 0.90 0.97 1.00 0.98

Flt Protected 0.98 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1716 1681 1539 3386 1770 3394

Flt Permitted 0.98 0.95 1.00 0.94 0.95 1.00

Satd. Flow (perm) 1716 1681 1539 3201 1770 3394

Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97

Adj. Flow (vph) 11 5 10 132 62 151 11 997 208 73 795 144

RTOR Reduction (vph) 0 10 0 0 81 0 0 12 0 0 10 0

Lane Group Flow (vph) 0 16 0 119 145 0 0 1204 0 73 929 0

Confl. Peds. (#/hr) 1 19 27 19 19 27

Confl. Bikes (#/hr) 5 48 54

Turn Type Split Split Perm Prot

Protected Phases 7 7 8 8 2 1 6

Permitted Phases 2

Actuated Green, G (s) 3.9 13.7 13.7 56.9 7.5 68.9

Effective Green, g (s) 3.9 13.7 13.7 56.9 7.5 68.9

Actuated g/C Ratio 0.04 0.14 0.14 0.57 0.08 0.69

Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 67 230 211 1821 133 2338

v/s Ratio Prot c0.01 0.07 c0.09 c0.04 0.27

v/s Ratio Perm c0.38

v/c Ratio 0.24 0.52 0.69 0.66 0.55 0.40

Uniform Delay, d1 46.6 40.1 41.1 14.9 44.6 6.7

Progression Factor 1.00 1.00 1.00 0.89 1.00 1.00

Incremental Delay, d2 0.7 0.8 7.2 1.3 2.5 0.5

Delay (s) 47.3 40.9 48.3 14.6 47.1 7.2

Level of Service D D D B D A

Approach Delay (s) 47.3 45.7 14.6 10.0

Approach LOS D D B B

Intersection Summary

HCM Average Control Delay 17.3 HCM Level of Service B

HCM Volume to Capacity ratio 0.64

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 81.5% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 446 537 72 85 355 201 95 533 107 284 570 55

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.5 5.0 3.5 5.0 3.5 5.0 3.5 5.0

Lane Util. Factor 0.97 0.95 1.00 0.95 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 0.99 1.00 0.98 1.00 0.98 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.95 1.00 0.97 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3433 3450 1770 3289 1770 3398 1770 3466

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 3433 3450 1770 3289 1770 3398 1770 3466

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 455 548 73 87 362 205 97 544 109 290 582 56

RTOR Reduction (vph) 0 11 0 0 86 0 0 15 0 0 7 0

Lane Group Flow (vph) 455 610 0 87 481 0 97 638 0 290 631 0

Confl. Peds. (#/hr) 35 18 43 42

Confl. Bikes (#/hr) 9 12 41 42

Turn Type Prot Prot Prot Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases

Actuated Green, G (s) 12.0 24.9 7.8 20.7 5.0 38.3 12.0 45.3

Effective Green, g (s) 12.0 24.9 7.8 20.7 5.0 38.3 12.0 45.3

Actuated g/C Ratio 0.12 0.25 0.08 0.21 0.05 0.38 0.12 0.45

Clearance Time (s) 3.5 5.0 3.5 5.0 3.5 5.0 3.5 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 412 859 138 681 89 1301 212 1570

v/s Ratio Prot c0.13 c0.18 0.05 0.15 0.05 c0.19 c0.16 0.18

v/s Ratio Perm

v/c Ratio 1.10 0.71 0.63 0.71 1.09 0.49 1.37 0.40

Uniform Delay, d1 44.0 34.3 44.7 36.8 47.5 23.4 44.0 18.3

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.16 0.71

Incremental Delay, d2 75.7 2.3 6.7 2.7 121.9 1.3 191.3 0.7

Delay (s) 119.7 36.6 51.4 39.6 169.4 24.8 242.5 13.7

Level of Service F D D D F C F B

Approach Delay (s) 71.7 41.2 43.5 85.2

Approach LOS E D D F

Intersection Summary

HCM Average Control Delay 63.3 HCM Level of Service E

HCM Volume to Capacity ratio 0.74

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 79.7% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 47 826 28 23 550 25 49 59 30 45 38 27

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 4.5 4.5

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.99 0.97 0.97

Flt Protected 0.95 1.00 0.95 1.00 0.98 0.98

Satd. Flow (prot) 1763 3518 1765 3512 1757 1744

Flt Permitted 0.41 1.00 0.27 1.00 0.87 0.85

Satd. Flow (perm) 757 3518 507 3512 1556 1509

Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Adj. Flow (vph) 49 860 29 24 573 26 51 61 31 47 40 28

RTOR Reduction (vph) 0 3 0 0 4 0 0 12 0 0 15 0

Lane Group Flow (vph) 49 886 0 24 595 0 0 131 0 0 100 0

Confl. Peds. (#/hr) 10 11 11 10 13 7 7 13

Confl. Bikes (#/hr) 8 3 21 25

Turn Type Perm Perm Perm Perm

Protected Phases 1 1 2 2

Permitted Phases 1 1 2 2

Actuated Green, G (s) 46.0 46.0 46.0 46.0 25.0 25.0

Effective Green, g (s) 46.0 46.0 46.0 46.0 25.0 25.0

Actuated g/C Ratio 0.57 0.57 0.57 0.57 0.31 0.31

Clearance Time (s) 5.5 5.5 5.5 5.5 4.5 4.5

Lane Grp Cap (vph) 430 1998 288 1994 480 466

v/s Ratio Prot c0.25 0.17

v/s Ratio Perm 0.06 0.05 c0.08 0.07

v/c Ratio 0.11 0.44 0.08 0.30 0.27 0.22

Uniform Delay, d1 8.1 10.1 7.9 9.1 21.1 20.7

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.5 0.7 0.6 0.4 1.4 1.1

Delay (s) 8.6 10.8 8.5 9.5 22.5 21.8

Level of Service A B A A C C

Approach Delay (s) 10.7 9.5 22.5 21.8

Approach LOS B A C C

Intersection Summary

HCM Average Control Delay 11.9 HCM Level of Service B

HCM Volume to Capacity ratio 0.38

Actuated Cycle Length (s) 81.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 68.2% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 252 978 55 18 606 114 36 29 9 240 34 217

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 0.97 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00

Frt 1.00 0.99 1.00 0.85 0.98 0.93

Flt Protected 0.95 1.00 1.00 1.00 0.98 0.98

Satd. Flow (prot) 1770 3505 3534 1529 1772 3139

Flt Permitted 0.95 1.00 0.92 1.00 0.73 0.82

Satd. Flow (perm) 1770 3505 3241 1529 1328 2640

Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97

Adj. Flow (vph) 260 1008 57 19 625 118 37 30 9 247 35 224

RTOR Reduction (vph) 0 4 0 0 0 73 0 6 0 0 168 0

Lane Group Flow (vph) 260 1061 0 0 644 45 0 70 0 0 338 0

Confl. Peds. (#/hr) 15 15 12 52 13 13 52

Confl. Bikes (#/hr) 7 3 10 16

Turn Type Prot Perm Perm Perm Perm

Protected Phases 1 6 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 14.4 37.3 19.9 19.9 14.5 14.5

Effective Green, g (s) 14.4 37.3 19.9 19.9 14.5 14.5

Actuated g/C Ratio 0.25 0.65 0.34 0.34 0.25 0.25

Clearance Time (s) 3.0 3.0 3.0 3.0 3.0 3.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 441 2262 1116 526 333 662

v/s Ratio Prot c0.15 0.30

v/s Ratio Perm c0.20 0.03 0.05 c0.13

v/c Ratio 0.59 0.47 0.58 0.09 0.21 0.51

Uniform Delay, d1 19.1 5.2 15.5 12.8 17.1 18.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.0 0.2 0.7 0.1 0.3 0.7

Delay (s) 21.1 5.4 16.2 12.9 17.4 19.3

Level of Service C A B B B B

Approach Delay (s) 8.5 15.7 17.4 19.3

Approach LOS A B B B

Intersection Summary

HCM Average Control Delay 12.8 HCM Level of Service B

HCM Volume to Capacity ratio 0.56

Actuated Cycle Length (s) 57.8 Sum of lost time (s) 9.0

Intersection Capacity Utilization 93.6% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 16 1117 94 9 748 9 5 2 11 5 1 8

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94

Hourly flow rate (vph) 17 1188 100 10 796 10 5 2 12 5 1 9

Pedestrians 9 1 13 7

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 1 0 1 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 881 649

pX, platoon unblocked 0.93 0.93 0.93 0.93 0.93 0.93

vC, conflicting volume 812 1301 1720 2117 658 1469 2162 419

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 812 1174 1624 2051 482 1354 2099 419

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 98 98 91 96 98 94 98 99

cM capacity (veh/h) 805 544 58 48 487 90 45 575

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 611 694 407 407 19 15

Volume Left 17 0 10 0 5 5

Volume Right 0 100 0 10 12 9

cSH 805 1700 544 1700 119 153

Volume to Capacity 0.02 0.41 0.02 0.24 0.16 0.10

Queue Length 95th (ft) 2 0 1 0 14 8

Control Delay (s) 0.6 0.0 0.5 0.0 40.8 31.0

Lane LOS A A E D

Approach Delay (s) 0.3 0.3 40.8 31.0

Approach LOS E D

Intersection Summary

Average Delay 0.8

Intersection Capacity Utilization 58.0% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 6 1054 73 14 727 9 34 1 94 11 2 5

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97

Hourly flow rate (vph) 6 1087 75 14 749 9 35 1 97 11 2 5

Pedestrians 3 14 18

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 1 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1205 325

pX, platoon unblocked 0.95 0.95 0.95 0.95 0.95 0.95

vC, conflicting volume 777 1176 1563 1956 595 1454 1989 400

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 650 1176 1481 1897 595 1366 1932 252

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 99 98 53 98 78 84 96 99

cM capacity (veh/h) 869 583 75 61 442 73 58 695

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 549 619 389 384 133 19

Volume Left 6 0 14 0 35 11

Volume Right 0 75 0 9 97 5

cSH 869 1700 583 1700 189 94

Volume to Capacity 0.01 0.36 0.02 0.23 0.70 0.20

Queue Length 95th (ft) 1 0 2 0 110 17

Control Delay (s) 0.2 0.0 0.8 0.0 59.7 52.8

Lane LOS A A F F

Approach Delay (s) 0.1 0.4 59.7 52.8

Approach LOS F F

Intersection Summary

Average Delay 4.5

Intersection Capacity Utilization 50.3% ICU Level of Service A

Analysis Period (min) 15



51st and Broadway Center Existing

20: Pleasant Valley Avenue & Piedmont Avenue Weekday PM

Synchro 7 -  Report

Fehr & Peers Page 25

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 46 909 204 116 525 40 191 29 169 41 31 34

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 16 12 12 12 12

Total Lost time (s) 5.5 5.5 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 1.00

Frpb, ped/bikes 0.99 1.00 0.98 0.99

Flpb, ped/bikes 1.00 1.00 0.99 0.99

Frt 0.97 0.99 0.94 0.96

Flt Protected 1.00 0.99 0.98 0.98

Satd. Flow (prot) 3414 3470 1878 1717

Flt Permitted 0.89 0.52 0.80 0.79

Satd. Flow (perm) 3035 1816 1544 1377

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 50 988 222 126 571 43 208 32 184 45 34 37

RTOR Reduction (vph) 0 26 0 0 7 0 0 39 0 0 24 0

Lane Group Flow (vph) 0 1234 0 0 733 0 0 385 0 0 92 0

Confl. Peds. (#/hr) 16 7 16 24 33 33 24

Confl. Bikes (#/hr) 9 2 3 5

Turn Type Perm pm+pt Perm Perm

Protected Phases 1 4 3 2 2

Permitted Phases 1 3 2 2

Actuated Green, G (s) 25.5 41.5 19.0 19.0

Effective Green, g (s) 25.5 41.5 19.0 19.0

Actuated g/C Ratio 0.36 0.59 0.27 0.27

Clearance Time (s) 5.5 5.5 4.0 4.0

Lane Grp Cap (vph) 1106 1384 419 374

v/s Ratio Prot c0.10

v/s Ratio Perm c0.41 0.22 c0.25 0.07

v/c Ratio 1.12 0.53 0.92 0.25

Uniform Delay, d1 22.2 8.5 24.7 19.9

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 64.7 1.5 27.5 1.6

Delay (s) 86.9 9.9 52.3 21.5

Level of Service F A D C

Approach Delay (s) 86.9 9.9 52.3 21.5

Approach LOS F A D C

Intersection Summary

HCM Average Control Delay 55.7 HCM Level of Service E

HCM Volume to Capacity ratio 0.96

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 97.2% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 190 85 73 302 264 90

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.0 3.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 0.97 1.00 1.00 1.00 0.91

Flpb, ped/bikes 1.00 0.96 1.00 1.00 1.00

Frt 0.96 1.00 1.00 1.00 0.85

Flt Protected 0.97 0.95 1.00 1.00 1.00

Satd. Flow (prot) 1673 1694 1863 1863 1445

Flt Permitted 0.97 0.53 1.00 1.00 1.00

Satd. Flow (perm) 1673 952 1863 1863 1445

Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90

Adj. Flow (vph) 211 94 81 336 293 100

RTOR Reduction (vph) 29 0 0 0 0 49

Lane Group Flow (vph) 276 0 81 336 293 51

Confl. Peds. (#/hr) 74 57 68 68

Confl. Bikes (#/hr) 6 3

Turn Type Perm Perm

Protected Phases 2 1 1

Permitted Phases 1 1

Actuated Green, G (s) 21.0 28.0 28.0 28.0 28.0

Effective Green, g (s) 21.0 28.0 28.0 28.0 28.0

Actuated g/C Ratio 0.38 0.51 0.51 0.51 0.51

Clearance Time (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 639 485 948 948 736

v/s Ratio Prot c0.16 c0.18 0.16

v/s Ratio Perm 0.09 0.04

v/c Ratio 0.43 0.17 0.35 0.31 0.07

Uniform Delay, d1 12.6 7.2 8.1 7.9 6.9

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.1 0.7 1.0 0.8 0.2

Delay (s) 14.7 8.0 9.1 8.7 7.1

Level of Service B A A A A

Approach Delay (s) 14.7 8.9 8.3

Approach LOS B A A

Intersection Summary

HCM Average Control Delay 10.3 HCM Level of Service B

HCM Volume to Capacity ratio 0.39

Actuated Cycle Length (s) 55.0 Sum of lost time (s) 6.0

Intersection Capacity Utilization 54.9% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 510 627 427 41 12 324

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.5

Lane Util. Factor 1.00 0.95 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.99 0.87

Flt Protected 0.95 1.00 1.00 1.00

Satd. Flow (prot) 1770 3539 3493 1592

Flt Permitted 0.95 1.00 1.00 1.00

Satd. Flow (perm) 1770 3539 3493 1592

Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97

Adj. Flow (vph) 526 646 440 42 12 334

RTOR Reduction (vph) 0 0 11 0 232 0

Lane Group Flow (vph) 526 646 471 0 114 0

Confl. Peds. (#/hr) 3

Confl. Bikes (#/hr) 6

Turn Type Prot

Protected Phases 1 6 2 4

Permitted Phases

Actuated Green, G (s) 20.0 38.0 15.0 19.5

Effective Green, g (s) 20.0 38.0 15.0 19.5

Actuated g/C Ratio 0.31 0.59 0.23 0.30

Clearance Time (s) 3.0 3.0 3.0 3.5

Lane Grp Cap (vph) 553 2101 819 485

v/s Ratio Prot c0.30 0.18 c0.13 c0.07

v/s Ratio Perm

v/c Ratio 0.95 0.31 0.57 0.23

Uniform Delay, d1 21.5 6.5 21.7 16.7

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 27.9 0.4 2.9 1.1

Delay (s) 49.4 6.8 24.6 17.8

Level of Service D A C B

Approach Delay (s) 26.0 24.6 17.8

Approach LOS C C B

Intersection Summary

HCM Average Control Delay 24.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.59

Actuated Cycle Length (s) 64.0 Sum of lost time (s) 9.5

Intersection Capacity Utilization 72.1% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



51st and Broadway Center Existing

23: Arroyo Avenue & Pleasant Valley Avenue Weekday PM

Synchro 7 -  Report

Fehr & Peers Page 28

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 15 38 386 8 61 543

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 5.0 4.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.90 1.00 1.00 1.00

Flt Protected 0.99 1.00 0.95 1.00

Satd. Flow (prot) 1659 1857 1770 1863

Flt Permitted 0.99 1.00 0.95 1.00

Satd. Flow (perm) 1659 1857 1770 1863

Peak-hour factor, PHF 0.93 0.93 0.93 0.93 0.93 0.93

Adj. Flow (vph) 16 41 415 9 66 584

RTOR Reduction (vph) 39 0 1 0 0 0

Lane Group Flow (vph) 18 0 423 0 66 584

Confl. Bikes (#/hr) 2

Turn Type Prot

Protected Phases 8 6 5 2

Permitted Phases

Actuated Green, G (s) 1.8 15.6 1.5 21.1

Effective Green, g (s) 1.8 15.6 1.5 21.1

Actuated g/C Ratio 0.06 0.49 0.05 0.66

Clearance Time (s) 4.0 5.0 4.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 94 908 83 1232

v/s Ratio Prot c0.01 0.23 0.04 c0.31

v/s Ratio Perm

v/c Ratio 0.19 0.47 0.80 0.47

Uniform Delay, d1 14.4 5.4 15.0 2.7

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.0 0.4 39.3 0.3

Delay (s) 15.4 5.8 54.4 3.0

Level of Service B A D A

Approach Delay (s) 15.4 5.8 8.2

Approach LOS B A A

Intersection Summary

HCM Average Control Delay 7.6 HCM Level of Service A

HCM Volume to Capacity ratio 0.45

Actuated Cycle Length (s) 31.9 Sum of lost time (s) 9.0

Intersection Capacity Utilization 39.4% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL2 EBL EBT EBR WBL WBT WBR WBR2 NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 9 20 50 16 15 12 33 48 6 37 355 16

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 12 12 12 12 12

Total Lost time (s) 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 0.98 0.94 0.99

Flpb, ped/bikes 1.00 1.00 1.00

Frt 0.98 0.90 0.99

Flt Protected 0.98 0.99 0.99

Satd. Flow (prot) 1551 1376 1619

Flt Permitted 0.89 0.96 0.91

Satd. Flow (perm) 1408 1329 1481

Peak-hour factor, PHF 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91

Adj. Flow (vph) 10 22 55 18 16 13 36 53 7 41 390 18

RTOR Reduction (vph) 0 0 12 0 0 41 0 0 0 0 3 0

Lane Group Flow (vph) 0 0 93 0 0 77 0 0 0 0 453 0

Confl. Peds. (#/hr) 53 31 115

Confl. Bikes (#/hr) 14

Parking  (#/hr) 3 3 3

Turn Type Perm Perm Perm Perm Perm

Protected Phases 1 1 2

Permitted Phases 1 1 1 2 2

Actuated Green, G (s) 14.0 14.0 22.0

Effective Green, g (s) 14.0 14.0 22.0

Actuated g/C Ratio 0.23 0.23 0.37

Clearance Time (s) 4.0 4.0 4.0

Lane Grp Cap (vph) 329 310 543

v/s Ratio Prot

v/s Ratio Perm c0.07 0.06 0.31

v/c Ratio 0.28 0.25 0.84

Uniform Delay, d1 18.9 18.7 17.3

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 2.1 1.9 14.1

Delay (s) 21.0 20.6 31.5

Level of Service C C C

Approach Delay (s) 21.0 20.6 31.5

Approach LOS C C C

Intersection Summary

HCM Average Control Delay 31.0 HCM Level of Service C

HCM Volume to Capacity ratio 0.62

Actuated Cycle Length (s) 60.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 67.4% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBL SBT SBR SBR2 SEL2 SEL SER SER2

Lane Configurations

Volume (vph) 56 377 14 30 11 62 49 36

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 16 12 12 12 12 12 12

Total Lost time (s) 4.0 4.0

Lane Util. Factor 1.00 1.00

Frpb, ped/bikes 0.98 1.00

Flpb, ped/bikes 1.00 1.00

Frt 0.99 0.93

Flt Protected 0.99 0.98

Satd. Flow (prot) 1760 1494

Flt Permitted 0.90 0.98

Satd. Flow (perm) 1596 1494

Peak-hour factor, PHF 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91

Adj. Flow (vph) 62 414 15 33 12 68 54 40

RTOR Reduction (vph) 0 4 0 0 0 18 0 0

Lane Group Flow (vph) 0 520 0 0 0 156 0 0

Confl. Peds. (#/hr) 65 105

Confl. Bikes (#/hr) 14 6

Parking  (#/hr) 6 3

Turn Type Perm Perm

Protected Phases 2 4

Permitted Phases 2 4

Actuated Green, G (s) 22.0 12.0

Effective Green, g (s) 22.0 12.0

Actuated g/C Ratio 0.37 0.20

Clearance Time (s) 4.0 4.0

Lane Grp Cap (vph) 585 299

v/s Ratio Prot

v/s Ratio Perm c0.33 0.10

v/c Ratio 0.89 0.52

Uniform Delay, d1 17.9 21.4

Progression Factor 1.00 1.00

Incremental Delay, d2 18.1 6.4

Delay (s) 36.0 27.9

Level of Service D C

Approach Delay (s) 36.0 27.9

Approach LOS D C

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 2 1 6 0 0 0 0 27 26 4 11 0

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.78 0.78 0.78 0.78 0.78 0.78 0.78 0.78 0.78 0.78 0.78 0.78

Hourly flow rate (vph) 3 1 8 0 0 0 0 35 33 5 14 0

Pedestrians 7 5

Lane Width (ft) 0.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 5 9 17 15 12 73 19 5

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 5 9 17 15 12 73 19 5

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 100 100 96 97 99 98 100

cM capacity (veh/h) 1610 1611 981 874 1068 855 870 1074

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 12 68 19

Volume Left 3 0 5

Volume Right 8 33 0

cSH 1610 960 866

Volume to Capacity 0.00 0.07 0.02

Queue Length 95th (ft) 0 6 2

Control Delay (s) 1.6 9.0 9.3

Lane LOS A A A

Approach Delay (s) 1.6 9.0 9.3

Approach LOS A A

Intersection Summary

Average Delay 8.2

Intersection Capacity Utilization 15.4% ICU Level of Service A

Analysis Period (min) 15



51st and Broadway Center Existing

26: 51st Street & Coronado Avenue Weekday PM

Synchro 7 -  Report

Fehr & Peers Page 32

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 999 0 0 660 15 0 0 2 0 0 0

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93

Hourly flow rate (vph) 0 1074 0 0 710 16 0 0 2 0 0 0

Pedestrians 1 8 1

Lane Width (ft) 12.0 12.0 0.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 1 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1258 636

pX, platoon unblocked 0.93 0.93 0.93 0.93 0.93 0.93

vC, conflicting volume 727 1082 1437 1809 546 1259 1801 364

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 727 937 1319 1719 361 1127 1710 364

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 100 100 100 100 100 100 100

cM capacity (veh/h) 872 671 106 82 587 147 83 633

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1

Volume Total 716 358 473 253 2

Volume Left 0 0 0 0 0

Volume Right 0 0 0 16 2

cSH 1700 1700 1700 1700 587

Volume to Capacity 0.42 0.21 0.28 0.15 0.00

Queue Length 95th (ft) 0 0 0 0 0

Control Delay (s) 0.0 0.0 0.0 0.0 11.2

Lane LOS B

Approach Delay (s) 0.0 0.0 11.2

Approach LOS B

Intersection Summary

Average Delay 0.0

Intersection Capacity Utilization 37.9% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 0 1227 708 53 0 30

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 1334 770 58 0 33

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 226 1304

pX, platoon unblocked 0.85

vC, conflicting volume 827 1465 414

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 827 1192 414

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 100 100 94

cM capacity (veh/h) 800 153 588

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1

Volume Total 667 667 513 314 33

Volume Left 0 0 0 0 0

Volume Right 0 0 0 58 33

cSH 1700 1700 1700 1700 588

Volume to Capacity 0.39 0.39 0.30 0.18 0.06

Queue Length 95th (ft) 0 0 0 0 4

Control Delay (s) 0.0 0.0 0.0 0.0 11.5

Lane LOS B

Approach Delay (s) 0.0 0.0 11.5

Approach LOS B

Intersection Summary

Average Delay 0.2

Intersection Capacity Utilization 37.3% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL NBT NBR NBR2

Lane Configurations

Volume (vph) 35 4 27 19 2 10 6 10 14 507 9 4

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 0.95

Frpb, ped/bikes 0.98 0.99 1.00

Flpb, ped/bikes 1.00 0.99 1.00

Frt 0.93 0.95 1.00

Flt Protected 0.98 0.98 1.00

Satd. Flow (prot) 1646 1701 3515

Flt Permitted 0.89 0.90 0.94

Satd. Flow (perm) 1494 1565 3300

Peak-hour factor, PHF 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86

Adj. Flow (vph) 41 5 31 22 2 12 7 12 16 590 10 5

RTOR Reduction (vph) 0 16 0 0 0 0 9 0 0 1 0 0

Lane Group Flow (vph) 0 83 0 0 0 0 24 0 0 620 0 0

Confl. Peds. (#/hr) 8 17 12 17 12 8 9 17 9

Confl. Bikes (#/hr) 1 1 3 3

Turn Type Perm Perm Perm

Protected Phases 4 4 2

Permitted Phases 4 4 2

Actuated Green, G (s) 16.0 16.0 16.0

Effective Green, g (s) 16.0 16.0 16.0

Actuated g/C Ratio 0.27 0.27 0.27

Clearance Time (s) 4.0 4.0 4.0

Lane Grp Cap (vph) 398 417 880

v/s Ratio Prot

v/s Ratio Perm c0.06 0.02 c0.19

v/c Ratio 0.21 0.06 0.70

Uniform Delay, d1 17.1 16.4 19.9

Progression Factor 0.83 1.00 1.00

Incremental Delay, d2 1.1 0.3 4.7

Delay (s) 15.2 16.7 24.6

Level of Service B B C

Approach Delay (s) 15.2 16.7 24.6

Approach LOS B B C

Intersection Summary

HCM Average Control Delay 23.5 HCM Level of Service C

HCM Volume to Capacity ratio 0.36

Actuated Cycle Length (s) 60.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 68.2% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBL2 SBL SBT SBR NWL2 NWL NWR NWR2

Lane Configurations

Volume (vph) 5 50 328 23 3 22 39 3

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0

Lane Util. Factor 0.95 1.00

Frpb, ped/bikes 1.00 0.97

Flpb, ped/bikes 1.00 0.99

Frt 0.99 0.92

Flt Protected 0.99 0.98

Satd. Flow (prot) 3470 1594

Flt Permitted 0.73 0.98

Satd. Flow (perm) 2556 1594

Peak-hour factor, PHF 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86

Adj. Flow (vph) 6 58 381 27 3 26 45 3

RTOR Reduction (vph) 0 0 7 0 0 2 0 0

Lane Group Flow (vph) 0 0 465 0 0 75 0 0

Confl. Peds. (#/hr) 9 17 9 12 9 8 9

Confl. Bikes (#/hr) 1 1 1

Turn Type Perm Perm

Protected Phases 6 8

Permitted Phases 6 8

Actuated Green, G (s) 16.0 16.0

Effective Green, g (s) 16.0 16.0

Actuated g/C Ratio 0.27 0.27

Clearance Time (s) 4.0 4.0

Lane Grp Cap (vph) 682 425

v/s Ratio Prot

v/s Ratio Perm 0.18 0.05

v/c Ratio 0.68 0.18

Uniform Delay, d1 19.7 16.9

Progression Factor 1.00 1.00

Incremental Delay, d2 5.4 0.9

Delay (s) 25.2 17.8

Level of Service C B

Approach Delay (s) 25.2 17.8

Approach LOS C B

Intersection Summary
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 219 39 494 236 33 356

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 11 11

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95

Frpb, ped/bikes 0.99 0.96 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.98 0.95 1.00 1.00

Flt Protected 0.96 1.00 0.95 1.00

Satd. Flow (prot) 1736 3245 1711 3421

Flt Permitted 0.96 1.00 0.95 1.00

Satd. Flow (perm) 1736 3245 1711 3421

Peak-hour factor, PHF 0.93 0.93 0.93 0.93 0.93 0.93

Adj. Flow (vph) 235 42 531 254 35 383

RTOR Reduction (vph) 12 0 98 0 0 0

Lane Group Flow (vph) 265 0 687 0 35 383

Confl. Peds. (#/hr) 55 57 57

Confl. Bikes (#/hr) 2 5

Turn Type Prot

Protected Phases 8 2 1 6

Permitted Phases

Actuated Green, G (s) 10.7 16.7 1.8 22.5

Effective Green, g (s) 10.7 16.7 1.8 22.5

Actuated g/C Ratio 0.26 0.41 0.04 0.55

Clearance Time (s) 4.0 4.0 4.0 4.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 451 1315 75 1868

v/s Ratio Prot c0.15 c0.21 c0.02 0.11

v/s Ratio Perm

v/c Ratio 0.59 0.52 0.47 0.21

Uniform Delay, d1 13.3 9.2 19.2 4.8

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.3 0.2 1.7 0.0

Delay (s) 14.6 9.4 20.9 4.8

Level of Service B A C A

Approach Delay (s) 14.6 9.4 6.1

Approach LOS B A A

Intersection Summary

HCM Average Control Delay 9.5 HCM Level of Service A

HCM Volume to Capacity ratio 0.54

Actuated Cycle Length (s) 41.2 Sum of lost time (s) 12.0

Intersection Capacity Utilization 49.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 0 369 380 747 488 91

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 12 10 10 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 0.95 0.95

Frpb, ped/bikes 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.86 1.00 1.00 0.98

Flt Protected 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1611 1652 3303 3265

Flt Permitted 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1611 1652 3303 3265

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 0 388 400 786 514 96

RTOR Reduction (vph) 0 0 0 0 27 0

Lane Group Flow (vph) 0 388 400 786 583 0

Confl. Peds. (#/hr) 124 75 75

Confl. Bikes (#/hr) 1

Turn Type Over Prot

Protected Phases 1 1 6 2

Permitted Phases

Actuated Green, G (s) 21.0 21.0 33.0 26.0

Effective Green, g (s) 21.0 21.0 33.0 26.0

Actuated g/C Ratio 0.37 0.37 0.58 0.46

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 594 609 1912 1489

v/s Ratio Prot 0.24 c0.24 c0.24 0.18

v/s Ratio Perm

v/c Ratio 0.65 0.66 0.41 0.39

Uniform Delay, d1 15.0 15.0 6.6 10.3

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 5.5 5.5 0.1 0.8

Delay (s) 20.5 20.5 6.8 11.0

Level of Service C C A B

Approach Delay (s) 20.5 11.4 11.0

Approach LOS C B B

Intersection Summary

HCM Average Control Delay 12.9 HCM Level of Service B

HCM Volume to Capacity ratio 0.49

Actuated Cycle Length (s) 57.0 Sum of lost time (s) 5.0

Intersection Capacity Utilization 48.4% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBU NBL NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 17 0 45 7 0 17 20 0 1153 1 17 854

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94

Hourly flow rate (vph) 18 0 48 7 0 18 0 0 1227 1 18 909

Pedestrians 38 86 3 14

Lane Width (ft) 12.0 12.0 10.0 10.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 3 7 0 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 483 264

pX, platoon unblocked 0.00

vC, conflicting volume 1424 2296 344 1703 2296 509 0 947 1314

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1424 2296 344 1703 2296 509 0 947 1314

tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 0.0 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 0.0 2.2 2.2

p0 queue free % 77 100 92 84 100 96 0 100 96

cM capacity (veh/h) 79 33 630 46 33 468 0 698 485

Direction, Lane # EB 1 WB 1 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3

Volume Total 66 26 307 613 308 245 454 227

Volume Left 18 7 0 0 0 18 0 0

Volume Right 48 18 0 0 1 0 0 0

cSH 217 126 698 1700 1700 485 1700 1700

Volume to Capacity 0.30 0.20 0.00 0.36 0.18 0.04 0.27 0.13

Queue Length 95th (ft) 31 18 0 0 0 3 0 0

Control Delay (s) 28.6 40.6 0.0 0.0 0.0 1.4 0.0 0.0

Lane LOS D E A

Approach Delay (s) 28.6 40.6 0.0 0.4

Approach LOS D E

Intersection Summary

Average Delay 1.5

Intersection Capacity Utilization 50.1% ICU Level of Service A

Analysis Period (min) 15
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Movement SBR

Lane Configurations

Volume (veh/h) 0

Sign Control

Grade

Peak Hour Factor 0.94

Hourly flow rate (vph) 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol

tC, single (s)

tC, 2 stage (s)

tF (s)

p0 queue free %

cM capacity (veh/h)

Direction, Lane #
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 0 0 0 0 153 0 1005 20 0 926 2

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Hourly flow rate (vph) 0 0 0 0 0 159 0 1047 21 0 965 2

Pedestrians 19 30 1 2

Lane Width (ft) 0.0 12.0 10.0 10.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 3 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 295 452

pX, platoon unblocked

vC, conflicting volume 1495 2082 262 1319 2063 381 986 1098

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1495 2082 262 1319 2063 381 986 1098

tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 100 100 100 73 100 100

cM capacity (veh/h) 61 51 736 110 53 601 697 616

Direction, Lane # WB 1 NB 1 NB 2 NB 3 NB 4 SB 1 SB 2 SB 3 SB 4

Volume Total 159 349 349 349 21 276 276 276 140

Volume Left 0 0 0 0 0 0 0 0 0

Volume Right 159 0 0 0 21 0 0 0 2

cSH 601 1700 1700 1700 1700 1700 1700 1700 1700

Volume to Capacity 0.27 0.21 0.21 0.21 0.01 0.16 0.16 0.16 0.08

Queue Length 95th (ft) 27 0 0 0 0 0 0 0 0

Control Delay (s) 13.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Lane LOS B

Approach Delay (s) 13.1 0.0 0.0

Approach LOS B

Intersection Summary

Average Delay 1.0

Intersection Capacity Utilization 36.0% ICU Level of Service A

Analysis Period (min) 15



51st and Broadway Center Existing

6: Project Driveway South & Broadway Saturday Midday 

WC10-2728 Synchro 7 -  Report

Fehr & Peers Page 8

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 0 65 960 225 0 915

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94

Hourly flow rate (vph) 0 69 1021 239 0 973

Pedestrians 38

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 3

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 174 573

pX, platoon unblocked

vC, conflicting volume 1422 413 1299

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1422 413 1299

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 88 100

cM capacity (veh/h) 123 570 513

Direction, Lane # WB 1 NB 1 NB 2 NB 3 NB 4 SB 1 SB 2 SB 3 SB 4

Volume Total 69 292 292 292 385 243 243 243 243

Volume Left 0 0 0 0 0 0 0 0 0

Volume Right 69 0 0 0 239 0 0 0 0

cSH 570 1700 1700 1700 1700 1700 1700 1700 1700

Volume to Capacity 0.12 0.17 0.17 0.17 0.23 0.14 0.14 0.14 0.14

Queue Length 95th (ft) 10 0 0 0 0 0 0 0 0

Control Delay (s) 12.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Lane LOS B

Approach Delay (s) 12.2 0.0 0.0

Approach LOS B

Intersection Summary

Average Delay 0.4

Intersection Capacity Utilization 29.0% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBU SBL SBT

Lane Configurations

Volume (vph) 184 369 112 217 512 364 155 573 194 65 357 319

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 12 12 10 10 10

Total Lost time (s) 3.0 4.5 3.0 4.5 4.0 4.5 4.5

Lane Util. Factor 1.00 0.95 1.00 0.95 0.91 0.86 0.86

Frpb, ped/bikes 1.00 0.99 1.00 0.98 0.98 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.94 0.97 1.00 1.00

Flt Protected 0.95 1.00 0.95 1.00 0.99 0.95 0.98

Satd. Flow (prot) 1770 3385 1770 3268 4776 1420 4398

Flt Permitted 0.95 1.00 0.95 1.00 0.99 0.95 0.98

Satd. Flow (perm) 1770 3385 1770 3268 4776 1420 4398

Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94

Adj. Flow (vph) 196 393 119 231 545 387 165 610 206 69 380 339

RTOR Reduction (vph) 0 26 0 0 81 0 0 44 0 0 0 0

Lane Group Flow (vph) 196 486 0 231 851 0 0 938 0 0 225 563

Confl. Peds. (#/hr) 20 23 23 20 22 66 20 66

Confl. Bikes (#/hr) 1 2 1

Turn Type Prot Prot Split Split Split

Protected Phases 1 6 5 2 8 8 4 4 4

Permitted Phases

Actuated Green, G (s) 14.4 36.0 12.0 33.6 27.5 18.5 18.5

Effective Green, g (s) 14.4 36.0 12.0 33.6 27.5 18.5 18.5

Actuated g/C Ratio 0.13 0.33 0.11 0.31 0.25 0.17 0.17

Clearance Time (s) 3.0 4.5 3.0 4.5 4.0 4.5 4.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 232 1108 193 998 1194 239 740

v/s Ratio Prot 0.11 0.14 c0.13 c0.26 c0.20 c0.16 0.13

v/s Ratio Perm

v/c Ratio 0.84 0.44 1.20 0.85 0.79 0.94 0.76

Uniform Delay, d1 46.7 29.1 49.0 35.9 38.5 45.2 43.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 23.5 1.3 127.9 9.2 5.2 44.8 7.2

Delay (s) 70.2 30.3 176.9 45.1 43.7 90.0 50.9

Level of Service E C F D D F D

Approach Delay (s) 41.4 71.3 43.7 59.5

Approach LOS D E D E

Intersection Summary

HCM Average Control Delay 55.7 HCM Level of Service E

HCM Volume to Capacity ratio 0.87

Actuated Cycle Length (s) 110.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 86.0% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBR

Lane Configurations

Volume (vph) 163

Ideal Flow (vphpl) 1900

Lane Width 10

Total Lost time (s) 4.5

Lane Util. Factor 1.00

Frpb, ped/bikes 0.94

Flpb, ped/bikes 1.00

Frt 0.85

Flt Protected 1.00

Satd. Flow (prot) 1389

Flt Permitted 1.00

Satd. Flow (perm) 1389

Peak-hour factor, PHF 0.94

Adj. Flow (vph) 173

RTOR Reduction (vph) 62

Lane Group Flow (vph) 111

Confl. Peds. (#/hr) 22

Confl. Bikes (#/hr) 8

Turn Type Perm

Protected Phases

Permitted Phases 4

Actuated Green, G (s) 18.5

Effective Green, g (s) 18.5

Actuated g/C Ratio 0.17

Clearance Time (s) 4.5

Vehicle Extension (s) 3.0

Lane Grp Cap (vph) 234

v/s Ratio Prot

v/s Ratio Perm 0.08

v/c Ratio 0.47

Uniform Delay, d1 41.3

Progression Factor 1.00

Incremental Delay, d2 6.7

Delay (s) 48.0

Level of Service D

Approach Delay (s)

Approach LOS

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 101 8 111 35 16 54 113 775 16 27 591 61

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.0

Lane Util. Factor 1.00 1.00 0.91 0.91

Frpb, ped/bikes 0.96 0.99 1.00 0.99

Flpb, ped/bikes 1.00 0.99 1.00 1.00

Frt 0.93 0.93 1.00 0.99

Flt Protected 0.98 0.98 0.99 1.00

Satd. Flow (prot) 1630 1664 5021 4969

Flt Permitted 0.82 0.87 0.76 0.88

Satd. Flow (perm) 1371 1476 3855 4384

Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90

Adj. Flow (vph) 112 9 123 39 18 60 126 861 18 30 657 68

RTOR Reduction (vph) 0 46 0 0 44 0 0 2 0 0 15 0

Lane Group Flow (vph) 0 198 0 0 73 0 0 1003 0 0 740 0

Confl. Peds. (#/hr) 15 89 89 15 36 45 45 36

Confl. Bikes (#/hr) 1 2 3 8

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 1 1

Permitted Phases 2 2 1 1

Actuated Green, G (s) 21.0 21.0 53.0 53.0

Effective Green, g (s) 21.0 21.0 53.0 53.0

Actuated g/C Ratio 0.26 0.26 0.66 0.66

Clearance Time (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 360 387 2554 2904

v/s Ratio Prot

v/s Ratio Perm c0.14 0.05 c0.26 0.17

v/c Ratio 0.55 0.19 0.39 0.25

Uniform Delay, d1 25.4 22.9 6.2 5.5

Progression Factor 1.00 1.00 1.34 1.00

Incremental Delay, d2 6.0 1.1 0.4 0.2

Delay (s) 31.4 24.0 8.7 5.7

Level of Service C C A A

Approach Delay (s) 31.4 24.0 8.7 5.7

Approach LOS C C A A

Intersection Summary

HCM Average Control Delay 11.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.44

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 6.0

Intersection Capacity Utilization 85.0% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL2 EBT EBR WBL WBT WBR NBL NBT NBR2 SBL SBT SBR

Lane Configurations

Volume (vph) 194 181 121 29 104 28 100 531 34 34 546 155

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 5.0 5.0

Lane Util. Factor 1.00 0.95 0.95 0.91 0.91

Frpb, ped/bikes 1.00 0.99 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.94 0.97 0.99 0.97

Flt Protected 0.95 1.00 0.99 0.99 1.00

Satd. Flow (prot) 1770 3279 3379 4987 4862

Flt Permitted 0.65 1.00 0.88 0.74 0.88

Satd. Flow (perm) 1202 3279 2985 3711 4292

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 204 191 127 31 109 29 105 559 36 36 575 163

RTOR Reduction (vph) 0 72 0 0 0 0 0 7 0 0 60 0

Lane Group Flow (vph) 204 246 0 0 169 0 0 693 0 0 714 0

Confl. Peds. (#/hr) 31 31 48 46 59 59 46

Confl. Bikes (#/hr) 4 6 7 8

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 1 1

Permitted Phases 2 2 1 1

Actuated Green, G (s) 34.5 34.5 34.5 37.5 37.5

Effective Green, g (s) 34.5 34.5 34.5 37.5 37.5

Actuated g/C Ratio 0.43 0.43 0.43 0.47 0.47

Clearance Time (s) 3.0 3.0 3.0 5.0 5.0

Lane Grp Cap (vph) 518 1414 1287 1740 2012

v/s Ratio Prot 0.07

v/s Ratio Perm c0.17 0.06 c0.19 0.17

v/c Ratio 0.39 0.17 0.13 0.40 0.35

Uniform Delay, d1 15.6 14.0 13.7 13.9 13.5

Progression Factor 1.00 1.00 1.00 1.00 1.89

Incremental Delay, d2 2.2 0.3 0.2 0.7 0.5

Delay (s) 17.8 14.3 13.9 14.6 26.1

Level of Service B B B B C

Approach Delay (s) 15.7 13.9 14.6 26.1

Approach LOS B B B C

Intersection Summary

HCM Average Control Delay 18.7 HCM Level of Service B

HCM Volume to Capacity ratio 0.40

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 143.0% ICU Level of Service H

Analysis Period (min) 15

c    Critical Lane Group
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Movement SWR2

Lane Configurations

Volume (vph) 57

Ideal Flow (vphpl) 1900

Total Lost time (s) 3.0

Lane Util. Factor 1.00

Frpb, ped/bikes 0.95

Flpb, ped/bikes 1.00

Frt 0.86

Flt Protected 1.00

Satd. Flow (prot) 1531

Flt Permitted 1.00

Satd. Flow (perm) 1531

Peak-hour factor, PHF 0.95

Adj. Flow (vph) 60

RTOR Reduction (vph) 34

Lane Group Flow (vph) 26

Confl. Peds. (#/hr) 48

Confl. Bikes (#/hr) 6

Turn Type custom

Protected Phases

Permitted Phases 2

Actuated Green, G (s) 34.5

Effective Green, g (s) 34.5

Actuated g/C Ratio 0.43

Clearance Time (s) 3.0

Lane Grp Cap (vph) 660

v/s Ratio Prot

v/s Ratio Perm 0.02

v/c Ratio 0.04

Uniform Delay, d1 13.2

Progression Factor 1.00

Incremental Delay, d2 0.1

Delay (s) 13.3

Level of Service B

Approach Delay (s)

Approach LOS

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 74 277 40 72 343 302 80 327 44 271 383 68

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 5.0 5.0 4.0 5.0 4.0 5.0 4.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.91 1.00 0.95 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.98 1.00 0.95 1.00 1.00 1.00 1.00 0.93

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 0.93 1.00 0.98 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3539 1559 1770 4487 1770 3466 1770 3362 1476

Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3539 1559 1770 4487 1770 3466 1770 3362 1476

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 80 301 43 78 373 328 87 355 48 295 416 74

RTOR Reduction (vph) 0 0 30 0 149 0 0 10 0 0 0 54

Lane Group Flow (vph) 80 301 13 78 552 0 87 393 0 295 416 20

Confl. Peds. (#/hr) 72 2 2 72 42 2 2 42

Confl. Bikes (#/hr) 1 8 11 11

Parking  (#/hr) 0

Turn Type Prot Perm Prot Prot Prot Perm

Protected Phases 3 4 3 4 1 2 1 2

Permitted Phases 4 2

Actuated Green, G (s) 7.8 30.2 30.2 7.8 30.2 17.5 26.5 17.5 26.5 26.5

Effective Green, g (s) 7.8 30.2 30.2 7.8 30.2 17.5 26.5 17.5 26.5 26.5

Actuated g/C Ratio 0.08 0.30 0.30 0.08 0.30 0.18 0.26 0.18 0.26 0.26

Clearance Time (s) 4.0 5.0 5.0 4.0 5.0 4.0 5.0 4.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 138 1069 471 138 1355 310 918 310 891 391

v/s Ratio Prot c0.05 0.09 0.04 c0.12 0.05 0.11 c0.17 c0.12

v/s Ratio Perm 0.01 0.01

v/c Ratio 0.58 0.28 0.03 0.57 0.41 0.28 0.43 0.95 0.47 0.05

Uniform Delay, d1 44.5 26.6 24.6 44.5 27.8 35.8 30.5 40.8 30.8 27.4

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 3.6 0.1 0.0 3.1 0.1 0.2 1.5 37.9 1.8 0.2

Delay (s) 48.2 26.7 24.6 47.6 27.8 36.0 31.9 78.7 32.6 27.6

Level of Service D C C D C D C E C C

Approach Delay (s) 30.5 29.8 32.6 49.5

Approach LOS C C C D

Intersection Summary

HCM Average Control Delay 36.7 HCM Level of Service D

HCM Volume to Capacity ratio 0.56

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 75.0% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 34 52 40 43 104 161 5 1048 76 105 1022 4

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 4.0 4.5 4.0 4.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.91 1.00 0.91

Frpb, ped/bikes 1.00 0.99 1.00 0.97 1.00 1.00 1.00 1.00

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.93 1.00 0.85 1.00 0.99 1.00 1.00

Flt Protected 0.95 1.00 0.99 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1751 1718 1832 1532 1770 5025 1770 5081

Flt Permitted 0.59 1.00 0.87 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1079 1718 1611 1532 1770 5025 1770 5081

Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Adj. Flow (vph) 35 54 42 45 108 168 5 1092 79 109 1065 4

RTOR Reduction (vph) 0 36 0 0 0 143 0 7 0 0 0 0

Lane Group Flow (vph) 35 60 0 0 153 25 5 1164 0 109 1069 0

Confl. Peds. (#/hr) 17 10 10 17 23 10 10 23

Confl. Bikes (#/hr) 7 5 5 3

Turn Type Perm Perm Perm Prot Prot

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 8 8

Actuated Green, G (s) 11.8 11.8 11.8 11.8 1.1 42.3 12.4 53.6

Effective Green, g (s) 11.8 11.8 11.8 11.8 1.1 42.3 12.4 53.6

Actuated g/C Ratio 0.15 0.15 0.15 0.15 0.01 0.53 0.16 0.67

Clearance Time (s) 5.0 5.0 5.0 5.0 4.0 4.5 4.0 4.5

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 159 253 238 226 24 2657 274 3404

v/s Ratio Prot 0.04 0.00 c0.23 c0.06 0.21

v/s Ratio Perm 0.03 c0.09 0.02

v/c Ratio 0.22 0.24 0.64 0.11 0.21 0.44 0.40 0.31

Uniform Delay, d1 30.0 30.1 32.1 29.5 39.0 11.6 30.4 5.5

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.3 0.2 4.4 0.1 1.6 0.5 0.3 0.2

Delay (s) 30.3 30.3 36.5 29.6 40.6 12.1 30.8 5.8

Level of Service C C D C D B C A

Approach Delay (s) 30.3 32.9 12.2 8.1

Approach LOS C C B A

Intersection Summary

HCM Average Control Delay 13.7 HCM Level of Service B

HCM Volume to Capacity ratio 0.47

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 13.5

Intersection Capacity Utilization 63.2% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 283 701 186 41 829 134 188 157 66 98 151 277

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.99 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00

Frt 1.00 0.97 1.00 0.98 1.00 0.96 1.00 0.90

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 4890 1765 4938 1768 1761 1750 1637

Flt Permitted 0.95 1.00 0.30 1.00 0.16 1.00 0.62 1.00

Satd. Flow (perm) 1770 4890 563 4938 304 1761 1136 1637

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 289 715 190 42 846 137 192 160 67 100 154 283

RTOR Reduction (vph) 0 61 0 0 24 0 0 13 0 0 66 0

Lane Group Flow (vph) 289 844 0 42 959 0 192 214 0 100 371 0

Confl. Peds. (#/hr) 20 5 5 20 17 14 14 17

Confl. Bikes (#/hr) 8 4 18 11

Turn Type Prot Perm pm+pt Perm

Protected Phases 2 3 4 5 1 6

Permitted Phases 4 1 6

Actuated Green, G (s) 20.7 52.9 28.2 28.2 38.1 38.1 20.5 20.5

Effective Green, g (s) 20.7 52.9 28.2 28.2 38.1 38.1 20.5 20.5

Actuated g/C Ratio 0.21 0.53 0.28 0.28 0.38 0.38 0.20 0.20

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 366 2587 159 1393 315 671 233 336

v/s Ratio Prot c0.16 0.17 c0.19 c0.08 0.12 c0.23

v/s Ratio Perm 0.07 0.15 0.09

v/c Ratio 0.79 0.33 0.26 0.69 0.61 0.32 0.43 1.10

Uniform Delay, d1 37.6 13.4 27.9 32.0 23.8 21.8 34.6 39.8

Progression Factor 1.00 1.00 1.21 1.17 1.00 1.00 1.00 1.00

Incremental Delay, d2 10.8 0.1 0.7 1.1 3.3 1.3 5.7 80.1

Delay (s) 48.4 13.5 34.5 38.5 27.2 23.1 40.3 119.9

Level of Service D B C D C C D F

Approach Delay (s) 21.9 38.4 24.9 105.1

Approach LOS C D C F

Intersection Summary

HCM Average Control Delay 41.7 HCM Level of Service D

HCM Volume to Capacity ratio 0.81

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 17.0

Intersection Capacity Utilization 87.9% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR2 NBL2 NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 48 30 13 25 37 45 22 690 35 46 517 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 4.5 4.5 4.5

Lane Util. Factor 1.00 1.00 0.95 0.95

Frpb, ped/bikes 1.00 0.99 0.99 1.00

Flpb, ped/bikes 0.99 1.00 1.00 1.00

Frt 0.98 0.94 0.99 1.00

Flt Protected 0.97 0.99 1.00 1.00

Satd. Flow (prot) 1764 1720 3484 3491

Flt Permitted 0.73 0.91 0.93 0.84

Satd. Flow (perm) 1316 1586 3241 2954

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 52 33 14 27 40 49 24 750 38 50 562 11

RTOR Reduction (vph) 0 12 0 0 43 0 0 2 0 0 0 0

Lane Group Flow (vph) 0 87 0 0 73 0 0 810 0 0 623 0

Confl. Peds. (#/hr) 17 20 20 42 42 73

Confl. Bikes (#/hr) 2 2 37 26

Turn Type Perm Perm custom

Protected Phases 4 4 2

Permitted Phases 4 4 6 6!

Actuated Green, G (s) 9.2 9.2 61.8 61.8

Effective Green, g (s) 9.2 9.2 61.8 61.8

Actuated g/C Ratio 0.11 0.11 0.77 0.77

Clearance Time (s) 4.5 4.5 4.5 4.5

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 151 182 2504 2282

v/s Ratio Prot

v/s Ratio Perm c0.07 0.05 c0.25 0.21

v/c Ratio 0.58 0.40 4.75dl 0.27

Uniform Delay, d1 33.6 32.8 2.8 2.6

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 3.3 0.5 0.3 0.3

Delay (s) 36.9 33.4 3.1 2.9

Level of Service D C A A

Approach Delay (s) 36.9 33.4 3.1 2.9

Approach LOS D C A A

Intersection Summary

HCM Average Control Delay 6.5 HCM Level of Service A

HCM Volume to Capacity ratio 0.36

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 9.0

Intersection Capacity Utilization 89.0% ICU Level of Service E

Analysis Period (min) 15

dl    Defacto Left Lane.  Recode with 1 though lane as a left lane.

dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.

!    Phase conflict between lane groups.

c    Critical Lane Group
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Movement SER SER2

Lane Configurations

Volume (vph) 219 72

Ideal Flow (vphpl) 1900 1900

Total Lost time (s) 4.5

Lane Util. Factor 1.00

Frpb, ped/bikes 1.00

Flpb, ped/bikes 1.00

Frt 0.86

Flt Protected 1.00

Satd. Flow (prot) 1611

Flt Permitted 1.00

Satd. Flow (perm) 1611

Peak-hour factor, PHF 0.92 0.92

Adj. Flow (vph) 238 78

RTOR Reduction (vph) 6 0

Lane Group Flow (vph) 310 0

Confl. Peds. (#/hr)

Confl. Bikes (#/hr) 20

Turn Type custom

Protected Phases 6!

Permitted Phases

Actuated Green, G (s) 61.8

Effective Green, g (s) 61.8

Actuated g/C Ratio 0.77

Clearance Time (s) 4.5

Vehicle Extension (s) 2.0

Lane Grp Cap (vph) 1244

v/s Ratio Prot 0.19

v/s Ratio Perm

v/c Ratio 0.25

Uniform Delay, d1 2.6

Progression Factor 1.00

Incremental Delay, d2 0.5

Delay (s) 3.0

Level of Service A

Approach Delay (s)

Approach LOS

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 13 4 24 101 51 126 13 698 127 63 513 238

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Lane Util. Factor 1.00 0.95 0.95 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 0.95 0.96 1.00 0.88

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.92 1.00 0.90 0.94 1.00 0.95

Flt Protected 0.98 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1689 1681 1515 3186 1770 2972

Flt Permitted 0.98 0.95 1.00 0.94 0.95 1.00

Satd. Flow (perm) 1689 1681 1515 3007 1770 2972

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.25 0.95 0.95 0.95

Adj. Flow (vph) 14 4 25 106 54 133 14 735 508 66 540 251

RTOR Reduction (vph) 0 24 0 0 84 0 0 78 0 0 36 0

Lane Group Flow (vph) 0 19 0 95 114 0 0 1179 0 66 755 0

Confl. Peds. (#/hr) 32 32 127 24 24 127

Confl. Bikes (#/hr) 6 23 20

Turn Type Split Split Perm Prot

Protected Phases 7 7 8 8 2 1 6

Permitted Phases 2

Actuated Green, G (s) 4.1 11.9 11.9 58.8 7.2 70.5

Effective Green, g (s) 4.1 11.9 11.9 58.8 7.2 70.5

Actuated g/C Ratio 0.04 0.12 0.12 0.59 0.07 0.70

Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 69 200 180 1768 127 2095

v/s Ratio Prot c0.01 0.06 c0.08 c0.04 0.25

v/s Ratio Perm c0.39

v/c Ratio 0.28 0.47 0.64 0.67 0.52 0.36

Uniform Delay, d1 46.5 41.1 42.0 14.0 44.7 5.8

Progression Factor 1.00 1.00 1.00 0.73 1.00 1.00

Incremental Delay, d2 0.8 0.6 5.3 1.9 1.5 0.5

Delay (s) 47.3 41.8 47.3 12.1 46.2 6.3

Level of Service D D D B D A

Approach Delay (s) 47.3 45.5 12.1 9.4

Approach LOS D D B A

Intersection Summary

HCM Average Control Delay 15.8 HCM Level of Service B

HCM Volume to Capacity ratio 0.63

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 75.0% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 248 447 128 122 556 187 115 417 124 183 402 39

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.5 5.0 3.5 5.0 3.5 5.0 3.5 5.0

Lane Util. Factor 0.97 0.95 1.00 0.95 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 0.95 1.00 0.99 1.00 0.95 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.96 1.00 0.97 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3433 3245 1770 3363 1770 3253 1770 3432

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 3433 3245 1770 3363 1770 3253 1770 3432

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 253 456 131 124 567 191 117 426 127 187 410 40

RTOR Reduction (vph) 0 28 0 0 35 0 0 26 0 0 7 0

Lane Group Flow (vph) 253 559 0 124 723 0 117 527 0 187 443 0

Confl. Peds. (#/hr) 25 162 162 25 130 139 139 130

Confl. Bikes (#/hr) 3 5 27 25

Turn Type Prot Prot Prot Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases

Actuated Green, G (s) 10.8 23.9 9.9 23.0 5.0 37.4 11.8 44.2

Effective Green, g (s) 10.8 23.9 9.9 23.0 5.0 37.4 11.8 44.2

Actuated g/C Ratio 0.11 0.24 0.10 0.23 0.05 0.37 0.12 0.44

Clearance Time (s) 3.5 5.0 3.5 5.0 3.5 5.0 3.5 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 371 776 175 773 89 1217 209 1517

v/s Ratio Prot c0.07 0.17 0.07 c0.22 c0.07 c0.16 c0.11 0.13

v/s Ratio Perm

v/c Ratio 0.68 0.72 0.71 0.94 1.31 0.43 0.89 0.29

Uniform Delay, d1 42.9 35.0 43.7 37.8 47.5 23.4 43.5 17.9

Progression Factor 0.91 1.25 1.00 1.00 1.00 1.00 1.14 0.79

Incremental Delay, d2 4.0 2.7 10.2 18.2 201.1 1.1 33.0 0.5

Delay (s) 42.9 46.5 53.9 56.0 248.6 24.5 82.6 14.5

Level of Service D D D E F C F B

Approach Delay (s) 45.4 55.7 63.6 34.5

Approach LOS D E E C

Intersection Summary

HCM Average Control Delay 50.1 HCM Level of Service D

HCM Volume to Capacity ratio 0.69

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 17.0

Intersection Capacity Utilization 72.5% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 43 634 27 18 779 34 33 41 22 31 35 13

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 4.5 4.5

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 0.97 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.98 0.98

Satd. Flow (prot) 1767 3513 1760 3512 1755 1767

Flt Permitted 0.29 1.00 0.36 1.00 0.90 0.88

Satd. Flow (perm) 532 3513 664 3512 1598 1587

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 45 667 28 19 820 36 35 43 23 33 37 14

RTOR Reduction (vph) 0 4 0 0 4 0 0 13 0 0 9 0

Lane Group Flow (vph) 45 691 0 19 852 0 0 88 0 0 75 0

Confl. Peds. (#/hr) 7 16 16 7 10 10 10 10

Confl. Bikes (#/hr) 3 6 22 30

Turn Type Perm Perm Perm Perm

Protected Phases 1 1 2 2

Permitted Phases 1 1 2 2

Actuated Green, G (s) 46.0 46.0 46.0 46.0 25.0 25.0

Effective Green, g (s) 46.0 46.0 46.0 46.0 25.0 25.0

Actuated g/C Ratio 0.57 0.57 0.57 0.57 0.31 0.31

Clearance Time (s) 5.5 5.5 5.5 5.5 4.5 4.5

Lane Grp Cap (vph) 302 1995 377 1994 493 490

v/s Ratio Prot 0.20 c0.24

v/s Ratio Perm 0.08 0.03 c0.05 0.05

v/c Ratio 0.15 0.35 0.05 0.43 0.18 0.15

Uniform Delay, d1 8.3 9.4 7.8 10.0 20.5 20.3

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.0 0.5 0.3 0.7 0.8 0.7

Delay (s) 9.3 9.9 8.0 10.7 21.3 21.0

Level of Service A A A B C C

Approach Delay (s) 9.9 10.6 21.3 21.0

Approach LOS A B C C

Intersection Summary

HCM Average Control Delay 11.4 HCM Level of Service B

HCM Volume to Capacity ratio 0.34

Actuated Cycle Length (s) 81.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 67.5% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 238 636 58 36 743 102 71 35 19 125 66 274

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 0.94 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00

Frt 1.00 0.99 1.00 0.85 0.98 0.91

Flt Protected 0.95 1.00 1.00 1.00 0.97 0.99

Satd. Flow (prot) 1770 3481 3529 1495 1756 3102

Flt Permitted 0.95 1.00 0.90 1.00 0.52 0.83

Satd. Flow (perm) 1770 3481 3193 1495 944 2608

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 251 669 61 38 782 107 75 37 20 132 69 288

RTOR Reduction (vph) 0 6 0 0 0 48 0 8 0 0 222 0

Lane Group Flow (vph) 251 724 0 0 820 59 0 124 0 0 267 0

Confl. Peds. (#/hr) 34 31 31 34 41 18 18 41

Confl. Bikes (#/hr) 4 2 5 4

Turn Type Prot Perm Perm Perm Perm

Protected Phases 1 6 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 14.6 41.3 23.7 23.7 14.0 14.0

Effective Green, g (s) 14.6 41.3 23.7 23.7 14.0 14.0

Actuated g/C Ratio 0.24 0.67 0.39 0.39 0.23 0.23

Clearance Time (s) 3.0 3.0 3.0 3.0 3.0 3.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 422 2345 1234 578 216 596

v/s Ratio Prot c0.14 0.21

v/s Ratio Perm c0.26 0.04 c0.13 0.10

v/c Ratio 0.59 0.31 0.66 0.10 0.57 0.45

Uniform Delay, d1 20.7 4.1 15.5 12.0 21.0 20.3

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.3 0.1 1.4 0.1 3.6 0.5

Delay (s) 23.0 4.2 16.9 12.1 24.6 20.9

Level of Service C A B B C C

Approach Delay (s) 9.0 16.3 24.6 20.9

Approach LOS A B C C

Intersection Summary

HCM Average Control Delay 14.8 HCM Level of Service B

HCM Volume to Capacity ratio 0.62

Actuated Cycle Length (s) 61.3 Sum of lost time (s) 9.0

Intersection Capacity Utilization 95.9% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 49 728 40 30 878 9 13 2 38 2 2 34

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 52 766 42 32 924 9 14 2 40 2 2 36

Pedestrians 10 3 11 7

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 1 0 1 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 882 649

pX, platoon unblocked

vC, conflicting volume 941 819 1474 1905 418 1529 1922 484

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 941 819 1474 1905 418 1529 1922 484

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 93 96 81 96 93 97 96 93

cM capacity (veh/h) 720 798 71 60 577 65 58 521

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 435 425 494 472 56 40

Volume Left 52 0 32 0 14 2

Volume Right 0 42 0 9 40 36

cSH 720 1700 798 1700 188 292

Volume to Capacity 0.07 0.25 0.04 0.28 0.30 0.14

Queue Length 95th (ft) 6 0 3 0 30 12

Control Delay (s) 2.1 0.0 1.1 0.0 32.1 19.3

Lane LOS A A D C

Approach Delay (s) 1.1 0.6 32.1 19.3

Approach LOS D C

Intersection Summary

Average Delay 2.1

Intersection Capacity Utilization 67.0% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 21 695 57 40 817 32 54 21 62 11 20 43

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.95 0.96 0.96 0.96 0.96

Hourly flow rate (vph) 22 724 59 42 851 33 56 22 65 11 21 45

Pedestrians 2 2 13 13

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 0 1 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1206 325

pX, platoon unblocked 0.88 0.88 0.88 0.88 0.88 0.88

vC, conflicting volume 897 796 1376 1791 407 1447 1804 457

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 622 796 1164 1633 407 1244 1648 124

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 97 95 38 72 89 85 73 94

cM capacity (veh/h) 835 812 91 80 586 74 78 789

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 384 421 467 459 143 77

Volume Left 22 0 42 0 56 11

Volume Right 0 59 0 33 65 45

cSH 835 1700 812 1700 142 162

Volume to Capacity 0.03 0.25 0.05 0.27 1.00 0.48

Queue Length 95th (ft) 2 0 4 0 184 56

Control Delay (s) 0.8 0.0 1.5 0.0 137.8 46.0

Lane LOS A A F E

Approach Delay (s) 0.4 0.7 137.8 46.0

Approach LOS F E

Intersection Summary

Average Delay 12.4

Intersection Capacity Utilization 71.2% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 104 404 258 94 636 122 112 117 134 64 48 141

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 16 12 12 12 12

Total Lost time (s) 5.5 5.5 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 1.00

Frpb, ped/bikes 0.98 0.99 0.99 0.98

Flpb, ped/bikes 1.00 1.00 0.99 1.00

Frt 0.95 0.98 0.95 0.92

Flt Protected 0.99 0.99 0.98 0.99

Satd. Flow (prot) 3270 3411 1937 1655

Flt Permitted 0.71 0.66 0.82 0.85

Satd. Flow (perm) 2338 2275 1614 1418

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 109 425 272 99 669 128 118 123 141 67 51 148

RTOR Reduction (vph) 0 117 0 0 24 0 0 39 0 0 82 0

Lane Group Flow (vph) 0 689 0 0 872 0 0 343 0 0 184 0

Confl. Peds. (#/hr) 23 18 18 23 37 28 28 37

Confl. Bikes (#/hr) 3 5 1 1

Turn Type Perm pm+pt Perm Perm

Protected Phases 1 4 3 2 2

Permitted Phases 1 3 2 2

Actuated Green, G (s) 15.5 26.5 19.0 19.0

Effective Green, g (s) 15.5 26.5 19.0 19.0

Actuated g/C Ratio 0.28 0.48 0.35 0.35

Clearance Time (s) 5.5 5.5 4.0 4.0

Lane Grp Cap (vph) 659 1261 558 490

v/s Ratio Prot c0.10

v/s Ratio Perm c0.29 0.23 c0.21 0.13

v/c Ratio 1.05 0.69 0.62 0.38

Uniform Delay, d1 19.8 11.1 15.0 13.5

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 47.5 3.1 5.0 2.2

Delay (s) 67.2 14.2 20.0 15.7

Level of Service E B B B

Approach Delay (s) 67.2 14.2 20.0 15.7

Approach LOS E B B B

Intersection Summary

HCM Average Control Delay 33.5 HCM Level of Service C

HCM Volume to Capacity ratio 0.84

Actuated Cycle Length (s) 55.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 90.6% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 126 86 62 331 185 68

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.0 3.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 0.91 1.00 1.00 1.00 0.67

Flpb, ped/bikes 1.00 0.78 1.00 1.00 1.00

Frt 0.95 1.00 1.00 1.00 0.85

Flt Protected 0.97 0.95 1.00 1.00 1.00

Satd. Flow (prot) 1552 1379 1863 1863 1063

Flt Permitted 0.97 0.59 1.00 1.00 1.00

Satd. Flow (perm) 1552 861 1863 1863 1063

Peak-hour factor, PHF 0.80 0.80 0.80 0.80 0.80 0.80

Adj. Flow (vph) 158 108 78 414 231 85

RTOR Reduction (vph) 45 0 0 0 0 42

Lane Group Flow (vph) 221 0 78 414 231 43

Confl. Peds. (#/hr) 92 156 315 315

Confl. Bikes (#/hr) 10 11

Turn Type Perm Perm

Protected Phases 2 1 1

Permitted Phases 1 1

Actuated Green, G (s) 21.0 28.0 28.0 28.0 28.0

Effective Green, g (s) 21.0 28.0 28.0 28.0 28.0

Actuated g/C Ratio 0.38 0.51 0.51 0.51 0.51

Clearance Time (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 593 438 948 948 541

v/s Ratio Prot c0.14 c0.22 0.12

v/s Ratio Perm 0.09 0.04

v/c Ratio 0.37 0.18 0.44 0.24 0.08

Uniform Delay, d1 12.3 7.3 8.5 7.6 6.9

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.8 0.9 1.5 0.6 0.3

Delay (s) 14.1 8.2 10.0 8.2 7.2

Level of Service B A A A A

Approach Delay (s) 14.1 9.7 7.9

Approach LOS B A A

Intersection Summary

HCM Average Control Delay 10.3 HCM Level of Service B

HCM Volume to Capacity ratio 0.41

Actuated Cycle Length (s) 55.0 Sum of lost time (s) 6.0

Intersection Capacity Utilization 54.3% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 232 420 574 55 38 281

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.5

Lane Util. Factor 1.00 0.95 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.99 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.99 0.88

Flt Protected 0.95 1.00 1.00 0.99

Satd. Flow (prot) 1770 3539 3468 1611

Flt Permitted 0.95 1.00 1.00 0.99

Satd. Flow (perm) 1770 3539 3468 1611

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 244 442 604 58 40 296

RTOR Reduction (vph) 0 0 11 0 206 0

Lane Group Flow (vph) 244 442 651 0 130 0

Confl. Peds. (#/hr) 22 22 2

Confl. Bikes (#/hr) 9 1

Turn Type Prot

Protected Phases 1 6 2 4

Permitted Phases

Actuated Green, G (s) 20.0 38.0 15.0 19.5

Effective Green, g (s) 20.0 38.0 15.0 19.5

Actuated g/C Ratio 0.31 0.59 0.23 0.30

Clearance Time (s) 3.0 3.0 3.0 3.5

Lane Grp Cap (vph) 553 2101 813 491

v/s Ratio Prot c0.14 0.12 c0.19 c0.08

v/s Ratio Perm

v/c Ratio 0.44 0.21 0.80 0.27

Uniform Delay, d1 17.5 6.0 23.1 16.8

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.5 0.2 8.1 1.3

Delay (s) 20.1 6.3 31.2 18.1

Level of Service C A C B

Approach Delay (s) 11.2 31.2 18.1

Approach LOS B C B

Intersection Summary

HCM Average Control Delay 20.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.48

Actuated Cycle Length (s) 64.0 Sum of lost time (s) 9.5

Intersection Capacity Utilization 60.3% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 22 44 484 13 43 398

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 5.0 4.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frpb, ped/bikes 0.99 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.91 1.00 1.00 1.00

Flt Protected 0.98 1.00 0.95 1.00

Satd. Flow (prot) 1651 1855 1770 1863

Flt Permitted 0.98 1.00 0.95 1.00

Satd. Flow (perm) 1651 1855 1770 1863

Peak-hour factor, PHF 0.89 0.89 0.89 0.89 0.89 0.89

Adj. Flow (vph) 25 49 544 15 48 447

RTOR Reduction (vph) 45 0 2 0 0 0

Lane Group Flow (vph) 29 0 558 0 48 447

Confl. Peds. (#/hr) 1

Confl. Bikes (#/hr) 10

Turn Type Prot

Protected Phases 8 6 5 2

Permitted Phases

Actuated Green, G (s) 3.2 17.7 1.5 23.2

Effective Green, g (s) 3.2 17.7 1.5 23.2

Actuated g/C Ratio 0.09 0.50 0.04 0.66

Clearance Time (s) 4.0 5.0 4.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 149 928 75 1221

v/s Ratio Prot c0.02 c0.30 0.03 c0.24

v/s Ratio Perm

v/c Ratio 0.20 0.60 0.64 0.37

Uniform Delay, d1 14.9 6.3 16.7 2.8

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.7 1.1 17.1 0.2

Delay (s) 15.6 7.4 33.8 3.0

Level of Service B A C A

Approach Delay (s) 15.6 7.4 5.9

Approach LOS B A A

Intersection Summary

HCM Average Control Delay 7.3 HCM Level of Service A

HCM Volume to Capacity ratio 0.58

Actuated Cycle Length (s) 35.4 Sum of lost time (s) 14.0

Intersection Capacity Utilization 44.7% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL2 EBL EBT EBR WBL WBT WBR WBR2 NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 10 12 20 5 20 8 26 41 3 26 366 16

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 12 12 12 12 12

Total Lost time (s) 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 0.98 0.63 0.99

Flpb, ped/bikes 0.80 0.97 0.99

Frt 0.99 0.90 0.99

Flt Protected 0.98 0.99 1.00

Satd. Flow (prot) 1253 904 1599

Flt Permitted 0.87 0.95 0.96

Satd. Flow (perm) 1118 864 1538

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 10 12 20 5 20 8 27 42 3 27 373 16

RTOR Reduction (vph) 0 0 4 0 0 32 0 0 0 0 2 0

Lane Group Flow (vph) 0 0 43 0 0 65 0 0 0 0 417 0

Confl. Peds. (#/hr) 137 101 75 75 137 101 122 137 213

Confl. Bikes (#/hr) 1 3 3 21

Parking  (#/hr) 3 3 3

Turn Type Perm Perm Perm Perm Perm

Protected Phases 1 1 2

Permitted Phases 1 1 1 2 2

Actuated Green, G (s) 14.0 14.0 25.0

Effective Green, g (s) 14.0 14.0 25.0

Actuated g/C Ratio 0.23 0.23 0.42

Clearance Time (s) 4.0 4.0 4.0

Lane Grp Cap (vph) 261 202 641

v/s Ratio Prot

v/s Ratio Perm 0.04 c0.07 c0.27

v/c Ratio 0.17 0.32 0.65

Uniform Delay, d1 18.3 19.1 14.0

Progression Factor 1.00 0.91 1.00

Incremental Delay, d2 1.4 3.9 5.1

Delay (s) 19.7 21.4 19.1

Level of Service B C B

Approach Delay (s) 19.7 21.4 19.1

Approach LOS B C B

Intersection Summary

HCM Average Control Delay 20.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.54

Actuated Cycle Length (s) 60.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 58.2% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBL SBT SBR SBR2 SEL2 SEL SER SER2

Lane Configurations

Volume (vph) 31 317 14 25 11 20 33 8

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 16 12 12 12 12 12 12

Total Lost time (s) 4.0 4.0

Lane Util. Factor 1.00 1.00

Frpb, ped/bikes 0.97 0.69

Flpb, ped/bikes 0.99 0.74

Frt 0.99 0.92

Flt Protected 1.00 0.98

Satd. Flow (prot) 1725 760

Flt Permitted 0.95 0.98

Satd. Flow (perm) 1646 760

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 32 323 14 26 11 20 34 8

RTOR Reduction (vph) 0 4 0 0 0 7 0 0

Lane Group Flow (vph) 0 391 0 0 0 66 0 0

Confl. Peds. (#/hr) 213 122 137 101 213 75 122

Confl. Bikes (#/hr) 10 17

Parking  (#/hr) 6 3

Turn Type Perm Perm

Protected Phases 2 4

Permitted Phases 2 4

Actuated Green, G (s) 25.0 9.0

Effective Green, g (s) 25.0 9.0

Actuated g/C Ratio 0.42 0.15

Clearance Time (s) 4.0 4.0

Lane Grp Cap (vph) 686 114

v/s Ratio Prot

v/s Ratio Perm 0.24 0.09

v/c Ratio 0.57 0.58

Uniform Delay, d1 13.4 23.7

Progression Factor 1.00 1.00

Incremental Delay, d2 3.4 19.8

Delay (s) 16.8 43.5

Level of Service B D

Approach Delay (s) 16.8 43.5

Approach LOS B D

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 3 1 2 0 0 0 0 12 16 10 7 0

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75

Hourly flow rate (vph) 4 1 3 0 0 0 0 16 21 13 9 0

Pedestrians 1 6 1 6

Lane Width (ft) 12.0 0.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 0 0 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 6 5 17 18 10 52 19 7

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 6 5 17 18 10 52 19 7

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 100 100 98 98 99 99 100

cM capacity (veh/h) 1607 1615 981 869 1071 905 868 1069

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 8 37 23

Volume Left 4 0 13

Volume Right 3 21 0

cSH 1607 974 889

Volume to Capacity 0.00 0.04 0.03

Queue Length 95th (ft) 0 3 2

Control Delay (s) 3.6 8.8 9.2

Lane LOS A A A

Approach Delay (s) 3.6 8.8 9.2

Approach LOS A A

Intersection Summary

Average Delay 8.3

Intersection Capacity Utilization 19.6% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 668 0 0 804 8 0 0 3 0 0 0

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91

Hourly flow rate (vph) 0 734 0 0 884 9 0 0 3 0 0 0

Pedestrians 4 8 13

Lane Width (ft) 12.0 12.0 0.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 1 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1268 632

pX, platoon unblocked

vC, conflicting volume 905 742 1184 1647 379 1275 1643 459

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 905 742 1184 1647 379 1275 1643 459

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 100 100 100 99 100 100 100

cM capacity (veh/h) 747 855 143 98 613 122 98 549

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1

Volume Total 489 245 589 303 3

Volume Left 0 0 0 0 0

Volume Right 0 0 0 9 3

cSH 1700 1700 1700 1700 613

Volume to Capacity 0.29 0.14 0.35 0.18 0.01

Queue Length 95th (ft) 0 0 0 0 0

Control Delay (s) 0.0 0.0 0.0 0.0 10.9

Lane LOS B

Approach Delay (s) 0.0 0.0 10.9

Approach LOS B

Intersection Summary

Average Delay 0.0

Intersection Capacity Utilization 29.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 0 796 870 100 0 33

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96

Hourly flow rate (vph) 0 829 906 104 0 34

Pedestrians 42

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 4

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 217 1314

pX, platoon unblocked 0.93

vC, conflicting volume 1052 1415 547

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1052 1294 547

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 100 100 93

cM capacity (veh/h) 634 138 464

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1

Volume Total 415 415 604 406 34

Volume Left 0 0 0 0 0

Volume Right 0 0 0 104 34

cSH 1700 1700 1700 1700 464

Volume to Capacity 0.24 0.24 0.36 0.24 0.07

Queue Length 95th (ft) 0 0 0 0 6

Control Delay (s) 0.0 0.0 0.0 0.0 13.4

Lane LOS B

Approach Delay (s) 0.0 0.0 13.4

Approach LOS B

Intersection Summary

Average Delay 0.2

Intersection Capacity Utilization 37.6% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR EBR2 WBL WBT NBL NBT NBR NBR2 SBL2 SBL

Lane Configurations

Volume (vph) 18 1 26 10 5 0 2 383 2 4 1 22

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 0.95

Frpb, ped/bikes 0.98 1.00 1.00

Flpb, ped/bikes 1.00 0.99 1.00

Frt 0.91 1.00 1.00

Flt Protected 0.98 0.95 1.00

Satd. Flow (prot) 1624 1753 3529

Flt Permitted 0.93 0.72 0.95

Satd. Flow (perm) 1540 1324 3366

Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90

Adj. Flow (vph) 20 1 29 11 6 0 2 426 2 4 1 24

RTOR Reduction (vph) 0 8 0 0 0 0 0 1 0 0 0 0

Lane Group Flow (vph) 0 53 0 0 0 6 0 433 0 0 0 0

Confl. Peds. (#/hr) 11 9 9 9 2 2

Confl. Bikes (#/hr) 5 5

Turn Type Perm Perm Perm Perm Perm

Protected Phases 4 4 2

Permitted Phases 4 4 2 6 6

Actuated Green, G (s) 16.0 16.0 16.0

Effective Green, g (s) 16.0 16.0 16.0

Actuated g/C Ratio 0.27 0.27 0.27

Clearance Time (s) 4.0 4.0 4.0

Lane Grp Cap (vph) 411 353 898

v/s Ratio Prot

v/s Ratio Perm c0.03 0.00 c0.13

v/c Ratio 0.13 0.02 0.48

Uniform Delay, d1 16.7 16.2 18.5

Progression Factor 0.87 1.00 1.00

Incremental Delay, d2 0.6 0.1 1.9

Delay (s) 15.1 16.3 20.4

Level of Service B B C

Approach Delay (s) 15.1 16.3 20.4

Approach LOS B B C

Intersection Summary

HCM Average Control Delay 19.6 HCM Level of Service B

HCM Volume to Capacity ratio 0.22

Actuated Cycle Length (s) 60.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 52.9% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBT SBR NWL NWR NWR2

Lane Configurations

Volume (vph) 294 14 2 13 16

Ideal Flow (vphpl) 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0

Lane Util. Factor 0.95 1.00

Frpb, ped/bikes 1.00 1.00

Flpb, ped/bikes 1.00 1.00

Frt 0.99 0.87

Flt Protected 1.00 1.00

Satd. Flow (prot) 3498 1621

Flt Permitted 0.91 1.00

Satd. Flow (perm) 3192 1621

Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90

Adj. Flow (vph) 327 16 2 14 18

RTOR Reduction (vph) 5 0 13 0 0

Lane Group Flow (vph) 363 0 21 0 0

Confl. Peds. (#/hr) 9

Confl. Bikes (#/hr) 1

Turn Type

Protected Phases 6 8

Permitted Phases

Actuated Green, G (s) 16.0 16.0

Effective Green, g (s) 16.0 16.0

Actuated g/C Ratio 0.27 0.27

Clearance Time (s) 4.0 4.0

Lane Grp Cap (vph) 851 432

v/s Ratio Prot c0.01

v/s Ratio Perm 0.11

v/c Ratio 0.43 0.05

Uniform Delay, d1 18.2 16.3

Progression Factor 1.00 1.00

Incremental Delay, d2 1.6 0.2

Delay (s) 19.8 16.6

Level of Service B B

Approach Delay (s) 19.8 16.6

Approach LOS B B

Intersection Summary
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 162 22 420 161 22 292

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 11 11

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.98 0.96 1.00 1.00

Flt Protected 0.96 1.00 0.95 1.00

Satd. Flow (prot) 1751 3353 1711 3421

Flt Permitted 0.96 1.00 0.95 1.00

Satd. Flow (perm) 1751 3353 1711 3421

Peak-hour factor, PHF 0.93 0.93 0.93 0.93 0.93 0.93

Adj. Flow (vph) 174 24 452 173 24 314

RTOR Reduction (vph) 10 0 63 0 0 0

Lane Group Flow (vph) 188 0 562 0 24 314

Confl. Peds. (#/hr) 5 12

Confl. Bikes (#/hr) 2 7

Turn Type Prot

Protected Phases 8 2 1 6

Permitted Phases

Actuated Green, G (s) 6.8 15.7 0.8 20.5

Effective Green, g (s) 6.8 15.7 0.8 20.5

Actuated g/C Ratio 0.19 0.44 0.02 0.58

Clearance Time (s) 4.0 4.0 4.0 4.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 337 1491 39 1987

v/s Ratio Prot c0.11 c0.17 c0.01 0.09

v/s Ratio Perm

v/c Ratio 0.56 0.38 0.62 0.16

Uniform Delay, d1 12.9 6.5 17.1 3.4

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.1 0.1 18.5 0.0

Delay (s) 14.0 6.6 35.6 3.4

Level of Service B A D A

Approach Delay (s) 14.0 6.6 5.7

Approach LOS B A A

Intersection Summary

HCM Average Control Delay 7.6 HCM Level of Service A

HCM Volume to Capacity ratio 0.44

Actuated Cycle Length (s) 35.3 Sum of lost time (s) 12.0

Intersection Capacity Utilization 35.9% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 0 346 331 581 415 39

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 12 10 10 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 0.95 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.86 1.00 1.00 0.99

Flt Protected 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1611 1652 3303 3361

Flt Permitted 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1611 1652 3303 3361

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 376 360 632 451 42

RTOR Reduction (vph) 0 0 0 0 12 0

Lane Group Flow (vph) 0 376 360 632 481 0

Confl. Peds. (#/hr) 20

Confl. Bikes (#/hr) 3 4

Turn Type Over Prot

Protected Phases 1 1 6 2

Permitted Phases

Actuated Green, G (s) 21.0 21.0 33.0 26.0

Effective Green, g (s) 21.0 21.0 33.0 26.0

Actuated g/C Ratio 0.37 0.37 0.58 0.46

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 594 609 1912 1533

v/s Ratio Prot c0.23 0.22 c0.19 0.14

v/s Ratio Perm

v/c Ratio 0.63 0.59 0.33 0.31

Uniform Delay, d1 14.8 14.5 6.2 9.8

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 5.1 4.2 0.1 0.5

Delay (s) 19.9 18.7 6.4 10.4

Level of Service B B A B

Approach Delay (s) 19.9 10.8 10.4

Approach LOS B B B

Intersection Summary

HCM Average Control Delay 12.5 HCM Level of Service B

HCM Volume to Capacity ratio 0.44

Actuated Cycle Length (s) 57.0 Sum of lost time (s) 5.0

Intersection Capacity Utilization 43.9% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBU NBL NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 13 0 27 0 0 17 18 0 882 0 20 741

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94

Hourly flow rate (vph) 14 0 29 0 0 18 0 0 938 0 21 788

Pedestrians 11 58 10

Lane Width (ft) 12.0 12.0 10.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 1 5 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 483 264

pX, platoon unblocked 0.00

vC, conflicting volume 1183 1838 274 1330 1838 381 0 799 996

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1183 1838 274 1330 1838 381 0 799 996

tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 0.0 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 0.0 2.2 2.2

p0 queue free % 89 100 96 100 100 97 0 100 97

cM capacity (veh/h) 129 68 717 96 68 583 0 812 657

Direction, Lane # EB 1 WB 1 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3

Volume Total 43 18 235 469 235 179 315 315

Volume Left 14 0 0 0 0 21 0 0

Volume Right 29 18 0 0 0 0 0 0

cSH 289 583 812 1700 1700 657 1700 1700

Volume to Capacity 0.15 0.03 0.00 0.28 0.14 0.03 0.19 0.19

Queue Length 95th (ft) 13 2 0 0 0 3 0 0

Control Delay (s) 19.6 11.4 0.0 0.0 0.0 1.6 0.0 0.0

Lane LOS C B A

Approach Delay (s) 19.6 11.4 0.0 0.4

Approach LOS C B

Intersection Summary

Average Delay 0.7

Intersection Capacity Utilization 45.5% ICU Level of Service A

Analysis Period (min) 15
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Movement SBR

Lane Configurations

Volume (veh/h) 0

Sign Control

Grade

Peak Hour Factor 0.94

Hourly flow rate (vph) 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol

tC, single (s)

tC, 2 stage (s)

tF (s)

p0 queue free %

cM capacity (veh/h)

Direction, Lane #
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 0 0 0 0 141 0 759 31 0 786 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Hourly flow rate (vph) 0 0 0 0 0 144 0 774 32 0 802 0

Pedestrians 19

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 2

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 295 452

pX, platoon unblocked

vC, conflicting volume 1204 1627 201 994 1596 277 802 825

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1204 1627 201 994 1596 277 802 825

tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 100 100 100 80 100 100

cM capacity (veh/h) 110 99 807 194 104 709 817 788

Direction, Lane # WB 1 NB 1 NB 2 NB 3 NB 4 SB 1 SB 2 SB 3 SB 4

Volume Total 144 258 258 258 32 229 229 229 115

Volume Left 0 0 0 0 0 0 0 0 0

Volume Right 144 0 0 0 32 0 0 0 0

cSH 709 1700 1700 1700 1700 1700 1700 1700 1700

Volume to Capacity 0.20 0.15 0.15 0.15 0.02 0.13 0.13 0.13 0.07

Queue Length 95th (ft) 19 0 0 0 0 0 0 0 0

Control Delay (s) 11.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Lane LOS B

Approach Delay (s) 11.4 0.0 0.0

Approach LOS B

Intersection Summary

Average Delay 0.9

Intersection Capacity Utilization 30.1% ICU Level of Service A

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 0 40 750 164 0 786

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93

Hourly flow rate (vph) 0 43 806 176 0 845

Pedestrians 17

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 174 573

pX, platoon unblocked

vC, conflicting volume 1123 307 1000

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1123 307 1000

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 94 100

cM capacity (veh/h) 197 679 678

Direction, Lane # WB 1 NB 1 NB 2 NB 3 NB 4 SB 1 SB 2 SB 3 SB 4

Volume Total 43 230 230 230 292 211 211 211 211

Volume Left 0 0 0 0 0 0 0 0 0

Volume Right 43 0 0 0 176 0 0 0 0

cSH 679 1700 1700 1700 1700 1700 1700 1700 1700

Volume to Capacity 0.06 0.14 0.14 0.14 0.17 0.12 0.12 0.12 0.12

Queue Length 95th (ft) 5 0 0 0 0 0 0 0 0

Control Delay (s) 10.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Lane LOS B

Approach Delay (s) 10.7 0.0 0.0

Approach LOS B

Intersection Summary

Average Delay 0.2

Intersection Capacity Utilization 23.9% ICU Level of Service A

Analysis Period (min) 15



51st and Broadway Center Existing

7: 51st Street & Broadway Saturday Peak

Synchro 7 -  Report

Fehr & Peers Page 9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBU SBL SBT

Lane Configurations

Volume (vph) 137 420 46 140 431 329 65 390 107 58 446 214

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 12 12 10 10 10

Total Lost time (s) 3.0 4.5 3.0 4.5 4.0 4.5 4.5

Lane Util. Factor 1.00 0.95 1.00 0.95 0.91 0.86 0.86

Frpb, ped/bikes 1.00 1.00 1.00 0.98 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.94 0.97 1.00 1.00

Flt Protected 0.95 1.00 0.95 1.00 0.99 0.95 0.97

Satd. Flow (prot) 1770 3487 1770 3256 4860 1420 4368

Flt Permitted 0.95 1.00 0.95 1.00 0.99 0.95 0.97

Satd. Flow (perm) 1770 3487 1770 3256 4860 1420 4368

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 140 429 47 143 440 336 66 398 109 59 455 218

RTOR Reduction (vph) 0 7 0 0 122 0 0 35 0 0 0 0

Lane Group Flow (vph) 140 469 0 143 654 0 0 538 0 0 259 473

Confl. Peds. (#/hr) 22 31

Confl. Bikes (#/hr)

Turn Type Prot Prot Split Split Split

Protected Phases 1 6 5 2 8 8 4 4 4

Permitted Phases

Actuated Green, G (s) 12.9 36.5 11.5 35.1 27.5 18.5 18.5

Effective Green, g (s) 12.9 36.5 11.5 35.1 27.5 18.5 18.5

Actuated g/C Ratio 0.12 0.33 0.10 0.32 0.25 0.17 0.17

Clearance Time (s) 3.0 4.5 3.0 4.5 4.0 4.5 4.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 208 1157 185 1039 1215 239 735

v/s Ratio Prot 0.08 0.13 c0.08 c0.20 c0.11 c0.18 0.11

v/s Ratio Perm

v/c Ratio 0.67 0.41 0.77 0.63 0.44 1.08 0.97dl

Uniform Delay, d1 46.5 28.4 48.0 31.9 34.8 45.8 42.7

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 8.3 1.1 18.0 2.9 1.2 82.3 4.3

Delay (s) 54.8 29.4 66.0 34.8 36.0 128.0 47.0

Level of Service D C E C D F D

Approach Delay (s) 35.2 39.7 36.0 72.6

Approach LOS D D D E

Intersection Summary

HCM Average Control Delay 47.1 HCM Level of Service D

HCM Volume to Capacity ratio 0.67

Actuated Cycle Length (s) 110.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 79.7% ICU Level of Service D

Analysis Period (min) 15

dl    Defacto Left Lane.  Recode with 1 though lane as a left lane.

c    Critical Lane Group
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Movement SBR

Lane Configurations

Volume (vph) 68

Ideal Flow (vphpl) 1900

Lane Width 10

Total Lost time (s) 4.5

Lane Util. Factor 1.00

Frpb, ped/bikes 0.97

Flpb, ped/bikes 1.00

Frt 0.85

Flt Protected 1.00

Satd. Flow (prot) 1432

Flt Permitted 1.00

Satd. Flow (perm) 1432

Peak-hour factor, PHF 0.98

Adj. Flow (vph) 69

RTOR Reduction (vph) 30

Lane Group Flow (vph) 39

Confl. Peds. (#/hr) 5

Confl. Bikes (#/hr) 8

Turn Type Perm

Protected Phases

Permitted Phases 4

Actuated Green, G (s) 18.5

Effective Green, g (s) 18.5

Actuated g/C Ratio 0.17

Clearance Time (s) 4.5

Vehicle Extension (s) 3.0

Lane Grp Cap (vph) 241

v/s Ratio Prot

v/s Ratio Perm 0.03

v/c Ratio 0.16

Uniform Delay, d1 39.1

Progression Factor 1.00

Incremental Delay, d2 1.4

Delay (s) 40.6

Level of Service D

Approach Delay (s)

Approach LOS

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 11 2 17 17 8 27 37 520 6 21 409 12

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.0

Lane Util. Factor 1.00 1.00 0.91 0.91

Frpb, ped/bikes 0.99 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.92 0.93 1.00 1.00

Flt Protected 0.98 0.98 1.00 1.00

Satd. Flow (prot) 1668 1686 5056 5046

Flt Permitted 0.94 0.94 0.89 0.91

Satd. Flow (perm) 1593 1603 4518 4583

Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Adj. Flow (vph) 11 2 18 18 8 28 39 542 6 22 426 12

RTOR Reduction (vph) 0 13 0 0 21 0 0 1 0 0 3 0

Lane Group Flow (vph) 0 18 0 0 33 0 0 586 0 0 457 0

Confl. Peds. (#/hr) 7 6 6 7 9 16 16 9

Confl. Bikes (#/hr) 1 2 4 4

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 1 1

Permitted Phases 2 2 1 1

Actuated Green, G (s) 21.0 21.0 53.0 53.0

Effective Green, g (s) 21.0 21.0 53.0 53.0

Actuated g/C Ratio 0.26 0.26 0.66 0.66

Clearance Time (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 418 421 2993 3036

v/s Ratio Prot

v/s Ratio Perm 0.01 c0.02 c0.13 0.10

v/c Ratio 0.04 0.08 0.20 0.15

Uniform Delay, d1 22.0 22.2 5.2 5.1

Progression Factor 1.00 1.00 1.34 1.00

Incremental Delay, d2 0.2 0.4 0.1 0.1

Delay (s) 22.2 22.6 7.2 5.2

Level of Service C C A A

Approach Delay (s) 22.2 22.6 7.2 5.2

Approach LOS C C A A

Intersection Summary

HCM Average Control Delay 7.5 HCM Level of Service A

HCM Volume to Capacity ratio 0.16

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 6.0

Intersection Capacity Utilization 75.4% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL2 EBT EBR WBL WBT WBR NBL NBT NBR2 SBL SBT SBR

Lane Configurations

Volume (vph) 170 178 119 15 92 20 62 341 20 19 357 93

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 5.0 5.0

Lane Util. Factor 1.00 0.95 0.95 0.91 0.91

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.99

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00

Frt 1.00 0.94 0.98 0.99 0.97

Flt Protected 0.95 1.00 0.99 0.99 1.00

Satd. Flow (prot) 1753 3290 3419 4990 4876

Flt Permitted 0.66 1.00 0.91 0.81 0.91

Satd. Flow (perm) 1225 3290 3144 4070 4456

Peak-hour factor, PHF 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91

Adj. Flow (vph) 187 196 131 16 101 22 68 375 22 21 392 102

RTOR Reduction (vph) 0 75 0 0 0 0 0 7 0 0 53 0

Lane Group Flow (vph) 187 252 0 0 139 0 0 458 0 0 462 0

Confl. Peds. (#/hr) 15 14 14 15 45 42 42 45

Confl. Bikes (#/hr) 11 6 17 9

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 1 1

Permitted Phases 2 2 1 1

Actuated Green, G (s) 34.5 34.5 34.5 37.5 37.5

Effective Green, g (s) 34.5 34.5 34.5 37.5 37.5

Actuated g/C Ratio 0.43 0.43 0.43 0.47 0.47

Clearance Time (s) 3.0 3.0 3.0 5.0 5.0

Lane Grp Cap (vph) 528 1419 1356 1908 2089

v/s Ratio Prot 0.08

v/s Ratio Perm c0.15 0.04 c0.11 0.10

v/c Ratio 0.35 0.18 0.10 0.24 0.22

Uniform Delay, d1 15.3 14.0 13.5 12.7 12.6

Progression Factor 1.00 1.00 1.00 1.00 2.21

Incremental Delay, d2 1.9 0.3 0.2 0.3 0.2

Delay (s) 17.1 14.3 13.7 13.0 28.1

Level of Service B B B B C

Approach Delay (s) 15.3 13.7 13.0 28.1

Approach LOS B B B C

Intersection Summary

HCM Average Control Delay 18.5 HCM Level of Service B

HCM Volume to Capacity ratio 0.29

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 89.4% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement SWR2

Lane Configurations

Volume (vph) 21

Ideal Flow (vphpl) 1900

Total Lost time (s) 3.0

Lane Util. Factor 1.00

Frpb, ped/bikes 1.00

Flpb, ped/bikes 1.00

Frt 0.86

Flt Protected 1.00

Satd. Flow (prot) 1611

Flt Permitted 1.00

Satd. Flow (perm) 1611

Peak-hour factor, PHF 0.91

Adj. Flow (vph) 23

RTOR Reduction (vph) 13

Lane Group Flow (vph) 10

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Turn Type custom

Protected Phases

Permitted Phases 2

Actuated Green, G (s) 34.5

Effective Green, g (s) 34.5

Actuated g/C Ratio 0.43

Clearance Time (s) 3.0

Lane Grp Cap (vph) 695

v/s Ratio Prot

v/s Ratio Perm 0.01

v/c Ratio 0.01

Uniform Delay, d1 13.0

Progression Factor 1.00

Incremental Delay, d2 0.0

Delay (s) 13.1

Level of Service B

Approach Delay (s)

Approach LOS

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 47 300 34 43 283 128 55 246 53 202 236 59

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 5.0 5.0 4.0 5.0 4.0 5.0 4.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.91 1.00 0.95 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.98 1.00 0.97 1.00 1.00 1.00 1.00 0.95

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 0.95 1.00 0.97 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3539 1553 1770 4722 1770 3430 1770 3362 1497

Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3539 1553 1770 4722 1770 3430 1770 3362 1497

Peak-hour factor, PHF 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89

Adj. Flow (vph) 53 337 38 48 318 144 62 276 60 227 265 66

RTOR Reduction (vph) 0 0 25 0 73 0 0 18 0 0 0 49

Lane Group Flow (vph) 53 337 13 48 389 0 62 318 0 227 265 17

Confl. Peds. (#/hr) 3 50 5 34

Confl. Bikes (#/hr) 5 12 6 5

Parking  (#/hr) 0

Turn Type Prot Perm Prot Prot Prot Perm

Protected Phases 3 4 3 4 1 2 1 2

Permitted Phases 4 2

Actuated Green, G (s) 6.5 33.3 33.3 6.5 33.3 15.7 26.5 15.7 26.5 26.5

Effective Green, g (s) 6.5 33.3 33.3 6.5 33.3 15.7 26.5 15.7 26.5 26.5

Actuated g/C Ratio 0.06 0.33 0.33 0.06 0.33 0.16 0.26 0.16 0.26 0.26

Clearance Time (s) 4.0 5.0 5.0 4.0 5.0 4.0 5.0 4.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 115 1178 517 115 1572 278 909 278 891 397

v/s Ratio Prot c0.03 c0.10 0.03 0.08 0.04 c0.09 c0.13 0.08

v/s Ratio Perm 0.01 0.01

v/c Ratio 0.46 0.29 0.02 0.42 0.25 0.22 0.35 0.82 0.30 0.04

Uniform Delay, d1 45.1 24.6 22.4 44.9 24.2 36.8 29.8 40.8 29.3 27.3

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.1 0.0 0.0 0.9 0.0 0.1 1.1 15.9 0.9 0.2

Delay (s) 46.1 24.6 22.4 45.8 24.3 37.0 30.8 56.7 30.2 27.5

Level of Service D C C D C D C E C C

Approach Delay (s) 27.1 26.3 31.8 40.6

Approach LOS C C C D

Intersection Summary

HCM Average Control Delay 31.9 HCM Level of Service C

HCM Volume to Capacity ratio 0.42

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 71.2% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 37 65 44 68 71 126 131 1117 56 127 1270 5

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 4.0 4.5 4.0 4.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.91 1.00 0.91

Frpb, ped/bikes 1.00 0.99 1.00 0.97 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.94 1.00 0.85 1.00 0.99 1.00 1.00

Flt Protected 0.95 1.00 0.98 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1763 1723 1810 1541 1770 5041 1770 5082

Flt Permitted 0.61 1.00 0.79 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1124 1723 1460 1541 1770 5041 1770 5082

Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94

Adj. Flow (vph) 39 69 47 72 76 134 139 1188 60 135 1351 5

RTOR Reduction (vph) 0 40 0 0 0 113 0 5 0 0 0 0

Lane Group Flow (vph) 39 76 0 0 148 21 139 1243 0 135 1356 0

Confl. Peds. (#/hr) 6 14 14 6 16 12

Confl. Bikes (#/hr) 10 7 2 6

Turn Type Perm Perm Perm Prot Prot

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 8 8

Actuated Green, G (s) 12.3 12.3 12.3 12.3 7.8 41.7 12.5 46.4

Effective Green, g (s) 12.3 12.3 12.3 12.3 7.8 41.7 12.5 46.4

Actuated g/C Ratio 0.15 0.15 0.15 0.15 0.10 0.52 0.16 0.58

Clearance Time (s) 5.0 5.0 5.0 5.0 4.0 4.5 4.0 4.5

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 173 265 224 237 173 2628 277 2948

v/s Ratio Prot 0.04 c0.08 c0.25 0.08 c0.27

v/s Ratio Perm 0.03 c0.10 0.01

v/c Ratio 0.23 0.29 0.66 0.09 0.80 0.47 0.49 0.46

Uniform Delay, d1 29.7 30.0 31.9 29.0 35.3 12.2 30.8 9.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.2 5.6 0.1 21.8 0.6 0.5 0.5

Delay (s) 29.9 30.2 37.4 29.1 57.2 12.8 31.3 10.1

Level of Service C C D C E B C B

Approach Delay (s) 30.1 33.5 17.2 12.1

Approach LOS C C B B

Intersection Summary

HCM Average Control Delay 16.9 HCM Level of Service B

HCM Volume to Capacity ratio 0.51

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 9.0

Intersection Capacity Utilization 60.4% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 275 660 163 29 625 149 158 174 30 105 180 374

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00

Frt 1.00 0.97 1.00 0.97 1.00 0.98 1.00 0.90

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 4900 1762 4899 1770 1811 1744 1633

Flt Permitted 0.95 1.00 0.32 1.00 0.14 1.00 0.63 1.00

Satd. Flow (perm) 1770 4900 590 4899 256 1811 1148 1633

Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Adj. Flow (vph) 286 688 170 30 651 155 165 181 31 109 188 390

RTOR Reduction (vph) 0 59 0 0 46 0 0 5 0 0 70 0

Lane Group Flow (vph) 286 799 0 30 760 0 165 207 0 109 508 0

Confl. Peds. (#/hr) 8 8 9 13 18 18 13

Confl. Bikes (#/hr) 2 4 18 13

Turn Type Prot Perm pm+pt Perm

Protected Phases 2 3 4 5 1 6

Permitted Phases 4 1 6

Actuated Green, G (s) 20.6 48.5 23.9 23.9 42.5 42.5 25.1 25.1

Effective Green, g (s) 20.6 48.5 23.9 23.9 42.5 42.5 25.1 25.1

Actuated g/C Ratio 0.21 0.48 0.24 0.24 0.42 0.42 0.25 0.25

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 365 2377 141 1171 312 770 288 410

v/s Ratio Prot c0.16 0.16 c0.16 c0.07 0.11 c0.31

v/s Ratio Perm 0.05 0.15 0.09

v/c Ratio 0.78 0.34 0.21 0.65 0.53 0.27 0.38 1.24

Uniform Delay, d1 37.6 15.8 30.5 34.3 21.7 18.7 31.0 37.5

Progression Factor 1.00 1.00 1.11 1.08 1.00 1.00 1.00 1.00

Incremental Delay, d2 10.5 0.1 0.7 1.2 1.6 0.9 3.8 127.2

Delay (s) 48.1 15.9 34.6 38.4 23.3 19.5 34.7 164.6

Level of Service D B C D C B C F

Approach Delay (s) 24.0 38.2 21.2 144.0

Approach LOS C D C F

Intersection Summary

HCM Average Control Delay 54.6 HCM Level of Service D

HCM Volume to Capacity ratio 0.84

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 17.0

Intersection Capacity Utilization 89.3% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 31 21 18 25 19 22 14 579 21 18 546 16

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 4.5 4.5 4.5

Lane Util. Factor 1.00 1.00 0.95 0.95

Frpb, ped/bikes 0.99 0.99 0.99 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.97 0.96 0.99 1.00

Flt Protected 0.98 0.98 1.00 1.00

Satd. Flow (prot) 1734 1713 3492 3491

Flt Permitted 0.88 0.89 0.94 0.93

Satd. Flow (perm) 1556 1546 3284 3252

Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94

Adj. Flow (vph) 33 22 19 27 20 23 15 616 22 19 581 17

RTOR Reduction (vph) 0 17 0 0 0 0 0 1 0 0 0 0

Lane Group Flow (vph) 0 57 0 0 70 0 0 652 0 0 617 0

Confl. Peds. (#/hr) 17 20 20 17 73 42 42 73

Confl. Bikes (#/hr) 4 1 35 39

Turn Type Perm Perm Perm custom

Protected Phases 4 4 2

Permitted Phases 4 4 2 6 6!

Actuated Green, G (s) 7.1 7.1 63.9 63.9

Effective Green, g (s) 7.1 7.1 63.9 63.9

Actuated g/C Ratio 0.09 0.09 0.80 0.80

Clearance Time (s) 4.5 4.5 4.5 4.5

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 138 137 2623 2598

v/s Ratio Prot

v/s Ratio Perm 0.04 c0.05 c0.20 0.19

v/c Ratio 0.41 0.51 0.25 0.24

Uniform Delay, d1 34.5 34.8 2.0 2.0

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.7 1.3 0.2 0.2

Delay (s) 35.2 36.1 2.2 2.2

Level of Service D D A A

Approach Delay (s) 35.2 36.1 2.2 2.2

Approach LOS D D A A

Intersection Summary

HCM Average Control Delay 5.1 HCM Level of Service A

HCM Volume to Capacity ratio 0.27

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 9.0

Intersection Capacity Utilization 59.4% ICU Level of Service B

Analysis Period (min) 15

!    Phase conflict between lane groups.

c    Critical Lane Group
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Movement SER SER2

Lane Configurations

Volume (vph) 211 35

Ideal Flow (vphpl) 1900 1900

Total Lost time (s) 4.5

Lane Util. Factor 1.00

Frpb, ped/bikes 1.00

Flpb, ped/bikes 1.00

Frt 0.86

Flt Protected 1.00

Satd. Flow (prot) 1611

Flt Permitted 1.00

Satd. Flow (perm) 1611

Peak-hour factor, PHF 0.94 0.94

Adj. Flow (vph) 224 37

RTOR Reduction (vph) 3 0

Lane Group Flow (vph) 258 0

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Turn Type custom

Protected Phases 6!

Permitted Phases

Actuated Green, G (s) 63.9

Effective Green, g (s) 63.9

Actuated g/C Ratio 0.80

Clearance Time (s) 4.5

Vehicle Extension (s) 2.0

Lane Grp Cap (vph) 1287

v/s Ratio Prot 0.16

v/s Ratio Perm

v/c Ratio 0.20

Uniform Delay, d1 1.9

Progression Factor 1.00

Incremental Delay, d2 0.4

Delay (s) 2.3

Level of Service A

Approach Delay (s)

Approach LOS

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 23 1 20 67 31 120 10 679 97 79 665 209

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Lane Util. Factor 1.00 0.95 0.95 0.95 1.00 0.95

Frpb, ped/bikes 0.98 1.00 0.96 0.99 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.94 1.00 0.89 0.98 1.00 0.96

Flt Protected 0.97 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1675 1681 1503 3433 1770 3314

Flt Permitted 0.97 0.95 1.00 0.94 0.95 1.00

Satd. Flow (perm) 1675 1681 1503 3238 1770 3314

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 23 1 20 68 32 122 10 693 99 81 679 213

RTOR Reduction (vph) 0 19 0 0 111 0 0 7 0 0 18 0

Lane Group Flow (vph) 0 25 0 61 50 0 0 795 0 81 874 0

Confl. Peds. (#/hr) 22 32 22 32

Confl. Bikes (#/hr) 5 4 14 31

Turn Type Split Split Perm Prot

Protected Phases 7 7 8 8 2 1 6

Permitted Phases 2

Actuated Green, G (s) 4.3 8.8 8.8 61.0 7.9 73.4

Effective Green, g (s) 4.3 8.8 8.8 61.0 7.9 73.4

Actuated g/C Ratio 0.04 0.09 0.09 0.61 0.08 0.73

Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 72 148 132 1975 140 2432

v/s Ratio Prot c0.01 c0.04 0.03 c0.05 0.26

v/s Ratio Perm c0.25

v/c Ratio 0.35 0.41 0.38 0.40 0.58 0.36

Uniform Delay, d1 46.5 43.2 43.0 10.1 44.4 4.8

Progression Factor 1.00 1.00 1.00 0.58 1.00 1.00

Incremental Delay, d2 1.1 0.7 0.7 0.5 3.6 0.4

Delay (s) 47.5 43.8 43.7 6.4 48.0 5.2

Level of Service D D D A D A

Approach Delay (s) 47.5 43.7 6.4 8.8

Approach LOS D D A A

Intersection Summary

HCM Average Control Delay 12.5 HCM Level of Service B

HCM Volume to Capacity ratio 0.42

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 80.0% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 259 396 86 78 371 141 87 386 96 237 453 62

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.5 5.0 3.5 5.0 3.5 5.0 3.5 5.0

Lane Util. Factor 0.97 0.95 1.00 0.95 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 0.99 1.00 0.96 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.96 1.00 0.97 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3433 3405 1770 3245 1770 3384 1770 3465

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 3433 3405 1770 3245 1770 3384 1770 3465

Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97

Adj. Flow (vph) 267 408 89 80 382 145 90 398 99 244 467 64

RTOR Reduction (vph) 0 20 0 0 43 0 0 19 0 0 9 0

Lane Group Flow (vph) 267 477 0 80 484 0 90 478 0 244 522 0

Confl. Peds. (#/hr) 30 99 40

Confl. Bikes (#/hr) 12 16 15 24

Turn Type Prot Prot Prot Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases

Actuated Green, G (s) 11.0 23.1 7.5 19.6 5.0 40.4 12.0 47.4

Effective Green, g (s) 11.0 23.1 7.5 19.6 5.0 40.4 12.0 47.4

Actuated g/C Ratio 0.11 0.23 0.08 0.20 0.05 0.40 0.12 0.47

Clearance Time (s) 3.5 5.0 3.5 5.0 3.5 5.0 3.5 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 378 787 133 636 89 1367 212 1642

v/s Ratio Prot c0.08 c0.14 0.05 c0.15 0.05 c0.14 c0.14 0.15

v/s Ratio Perm

v/c Ratio 0.71 0.61 0.60 0.76 1.01 0.35 1.15 0.32

Uniform Delay, d1 42.9 34.4 44.8 38.0 47.5 20.7 44.0 16.3

Progression Factor 0.88 1.23 1.00 1.00 1.00 1.00 1.18 0.76

Incremental Delay, d2 4.7 0.9 5.2 4.8 98.5 0.7 107.3 0.5

Delay (s) 42.6 43.2 50.0 42.8 146.0 21.4 159.0 12.8

Level of Service D D D D F C F B

Approach Delay (s) 43.0 43.7 40.5 58.8

Approach LOS D D D E

Intersection Summary

HCM Average Control Delay 47.1 HCM Level of Service D

HCM Volume to Capacity ratio 0.63

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 72.1% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 31 608 33 12 599 21 28 27 17 30 32 19

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 4.5 4.5

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99

Frt 1.00 0.99 1.00 0.99 0.97 0.97

Flt Protected 0.95 1.00 0.95 1.00 0.98 0.98

Satd. Flow (prot) 1766 3507 1768 3517 1746 1744

Flt Permitted 0.39 1.00 0.38 1.00 0.89 0.90

Satd. Flow (perm) 718 3507 699 3517 1588 1593

Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97

Adj. Flow (vph) 32 627 34 12 618 22 29 28 18 31 33 20

RTOR Reduction (vph) 0 5 0 0 3 0 0 12 0 0 14 0

Lane Group Flow (vph) 32 656 0 12 637 0 0 63 0 0 70 0

Confl. Peds. (#/hr) 5 3 3 5 4 20 20 4

Confl. Bikes (#/hr) 4 10 23 26

Turn Type Perm Perm Perm Perm

Protected Phases 1 1 2 2

Permitted Phases 1 1 2 2

Actuated Green, G (s) 46.0 46.0 46.0 46.0 25.0 25.0

Effective Green, g (s) 46.0 46.0 46.0 46.0 25.0 25.0

Actuated g/C Ratio 0.57 0.57 0.57 0.57 0.31 0.31

Clearance Time (s) 5.5 5.5 5.5 5.5 4.5 4.5

Lane Grp Cap (vph) 408 1992 397 1997 490 492

v/s Ratio Prot c0.19 0.18

v/s Ratio Perm 0.04 0.02 0.04 c0.04

v/c Ratio 0.08 0.33 0.03 0.32 0.13 0.14

Uniform Delay, d1 7.9 9.3 7.7 9.2 20.2 20.2

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.4 0.4 0.1 0.4 0.5 0.6

Delay (s) 8.3 9.7 7.8 9.7 20.7 20.9

Level of Service A A A A C C

Approach Delay (s) 9.7 9.6 20.7 20.9

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 10.8 HCM Level of Service B

HCM Volume to Capacity ratio 0.26

Actuated Cycle Length (s) 81.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 67.5% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 266 663 44 16 607 98 45 36 4 256 52 248

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 0.96 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00

Frt 1.00 0.99 1.00 0.85 0.99 0.93

Flt Protected 0.95 1.00 1.00 1.00 0.97 0.98

Satd. Flow (prot) 1770 3498 3534 1525 1788 3140

Flt Permitted 0.95 1.00 0.93 1.00 0.65 0.81

Satd. Flow (perm) 1770 3498 3299 1525 1192 2590

Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Adj. Flow (vph) 277 691 46 17 632 102 47 38 4 267 54 258

RTOR Reduction (vph) 0 5 0 0 0 64 0 2 0 0 175 0

Lane Group Flow (vph) 277 732 0 0 649 38 0 87 0 0 404 0

Confl. Peds. (#/hr) 18 18 10 60 11 11 60

Confl. Bikes (#/hr) 7 6 11 12

Turn Type Prot Perm Perm Perm Perm

Protected Phases 1 6 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 15.3 38.4 20.1 20.1 17.0 17.0

Effective Green, g (s) 15.3 38.4 20.1 20.1 17.0 17.0

Actuated g/C Ratio 0.25 0.63 0.33 0.33 0.28 0.28

Clearance Time (s) 3.0 3.0 3.0 3.0 3.0 3.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 441 2188 1080 499 330 717

v/s Ratio Prot c0.16 0.21

v/s Ratio Perm c0.20 0.02 0.07 c0.16

v/c Ratio 0.63 0.33 0.60 0.08 0.26 0.56

Uniform Delay, d1 20.5 5.4 17.3 14.2 17.3 19.0

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.8 0.1 0.9 0.1 0.4 1.0

Delay (s) 23.3 5.5 18.2 14.3 17.7 20.0

Level of Service C A B B B C

Approach Delay (s) 10.4 17.7 17.7 20.0

Approach LOS B B B C

Intersection Summary

HCM Average Control Delay 15.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.60

Actuated Cycle Length (s) 61.4 Sum of lost time (s) 9.0

Intersection Capacity Utilization 88.7% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 14 877 32 20 759 5 11 0 17 3 0 4

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Hourly flow rate (vph) 15 914 33 21 791 5 11 0 18 3 0 4

Pedestrians 9 3 10 6

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 1 0 1 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 882 649

pX, platoon unblocked

vC, conflicting volume 802 957 1420 1813 486 1348 1827 413

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 802 957 1420 1813 486 1348 1827 413

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 98 97 87 100 97 97 100 99

cM capacity (veh/h) 813 708 90 73 521 100 71 581

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 471 490 416 401 29 7

Volume Left 15 0 21 0 11 3

Volume Right 0 33 0 5 18 4

cSH 813 1700 708 1700 181 190

Volume to Capacity 0.02 0.29 0.03 0.24 0.16 0.04

Queue Length 95th (ft) 1 0 2 0 14 3

Control Delay (s) 0.5 0.0 0.9 0.0 28.6 24.7

Lane LOS A A D C

Approach Delay (s) 0.3 0.5 28.6 24.7

Approach LOS D C

Intersection Summary

Average Delay 0.9

Intersection Capacity Utilization 48.1% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 3 827 67 21 723 7 42 0 48 9 1 19

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 3 871 71 22 761 7 44 0 51 9 1 20

Pedestrians 2 2 12 12

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 0 1 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1206 325

pX, platoon unblocked 0.94 0.94 0.94 0.94 0.94 0.94

vC, conflicting volume 780 953 1371 1749 485 1315 1780 398

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 648 953 1274 1674 485 1214 1707 242

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 97 59 100 90 91 99 97

cM capacity (veh/h) 872 710 107 84 522 111 81 707

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 438 506 403 388 95 31

Volume Left 3 0 22 0 44 9

Volume Right 0 71 0 7 51 20

cSH 872 1700 710 1700 185 241

Volume to Capacity 0.00 0.30 0.03 0.23 0.51 0.13

Queue Length 95th (ft) 0 0 2 0 64 11

Control Delay (s) 0.1 0.0 1.0 0.0 43.1 22.1

Lane LOS A A E C

Approach Delay (s) 0.1 0.5 43.1 22.1

Approach LOS E C

Intersection Summary

Average Delay 2.8

Intersection Capacity Utilization 50.8% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 57 613 214 160 504 54 184 75 139 52 62 63

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 16 12 12 12 12

Total Lost time (s) 5.5 5.5 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 1.00

Frpb, ped/bikes 0.99 1.00 0.99 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00

Frt 0.96 0.99 0.95 0.95

Flt Protected 1.00 0.99 0.98 0.99

Satd. Flow (prot) 3350 3445 1923 1717

Flt Permitted 0.84 0.56 0.78 0.84

Satd. Flow (perm) 2830 1943 1531 1465

Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97

Adj. Flow (vph) 59 632 221 165 520 56 190 77 143 54 64 65

RTOR Reduction (vph) 0 56 0 0 11 0 0 35 0 0 36 0

Lane Group Flow (vph) 0 856 0 0 730 0 0 375 0 0 147 0

Confl. Peds. (#/hr) 21 16 21 34 25 25 34

Confl. Bikes (#/hr) 7 3 3 1

Turn Type Perm pm+pt Perm Perm

Protected Phases 1 4 3 2 2

Permitted Phases 1 3 2 2

Actuated Green, G (s) 15.5 26.5 19.0 19.0

Effective Green, g (s) 15.5 26.5 19.0 19.0

Actuated g/C Ratio 0.28 0.48 0.35 0.35

Clearance Time (s) 5.5 5.5 4.0 4.0

Lane Grp Cap (vph) 798 1155 529 506

v/s Ratio Prot c0.09

v/s Ratio Perm c0.30 0.21 c0.24 0.10

v/c Ratio 1.07 0.63 0.71 0.29

Uniform Delay, d1 19.8 10.6 15.6 13.1

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 53.2 2.6 7.8 1.5

Delay (s) 72.9 13.3 23.4 14.5

Level of Service E B C B

Approach Delay (s) 72.9 13.3 23.4 14.5

Approach LOS E B C B

Intersection Summary

HCM Average Control Delay 39.4 HCM Level of Service D

HCM Volume to Capacity ratio 0.88

Actuated Cycle Length (s) 55.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 96.4% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 146 58 59 303 273 104

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.0 3.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 0.94 1.00 1.00 1.00 0.70

Flpb, ped/bikes 1.00 0.82 1.00 1.00 1.00

Frt 0.96 1.00 1.00 1.00 0.85

Flt Protected 0.97 0.95 1.00 1.00 1.00

Satd. Flow (prot) 1627 1454 1863 1863 1109

Flt Permitted 0.97 0.53 1.00 1.00 1.00

Satd. Flow (perm) 1627 812 1863 1863 1109

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 159 63 64 329 297 113

RTOR Reduction (vph) 26 0 0 0 0 55

Lane Group Flow (vph) 196 0 64 329 297 58

Confl. Peds. (#/hr) 84 142 286 286

Confl. Bikes (#/hr) 7 8

Turn Type Perm Perm

Protected Phases 2 1 1

Permitted Phases 1 1

Actuated Green, G (s) 21.0 28.0 28.0 28.0 28.0

Effective Green, g (s) 21.0 28.0 28.0 28.0 28.0

Actuated g/C Ratio 0.38 0.51 0.51 0.51 0.51

Clearance Time (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 621 413 948 948 565

v/s Ratio Prot c0.12 c0.18 0.16

v/s Ratio Perm 0.08 0.05

v/c Ratio 0.32 0.15 0.35 0.31 0.10

Uniform Delay, d1 11.9 7.2 8.0 7.9 7.0

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.3 0.8 1.0 0.9 0.4

Delay (s) 13.3 8.0 9.1 8.7 7.4

Level of Service B A A A A

Approach Delay (s) 13.3 8.9 8.4

Approach LOS B A A

Intersection Summary

HCM Average Control Delay 9.6 HCM Level of Service A

HCM Volume to Capacity ratio 0.33

Actuated Cycle Length (s) 55.0 Sum of lost time (s) 6.0

Intersection Capacity Utilization 54.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 285 498 389 22 13 237

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.5

Lane Util. Factor 1.00 0.95 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.99 0.87

Flt Protected 0.95 1.00 1.00 1.00

Satd. Flow (prot) 1770 3539 3511 1593

Flt Permitted 0.95 1.00 1.00 1.00

Satd. Flow (perm) 1770 3539 3511 1593

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 300 524 409 23 14 249

RTOR Reduction (vph) 0 0 6 0 173 0

Lane Group Flow (vph) 300 524 426 0 90 0

Confl. Peds. (#/hr) 3

Confl. Bikes (#/hr) 8

Turn Type Prot

Protected Phases 1 6 2 4

Permitted Phases

Actuated Green, G (s) 20.0 38.0 15.0 19.5

Effective Green, g (s) 20.0 38.0 15.0 19.5

Actuated g/C Ratio 0.31 0.59 0.23 0.30

Clearance Time (s) 3.0 3.0 3.0 3.5

Lane Grp Cap (vph) 553 2101 823 485

v/s Ratio Prot c0.17 0.15 c0.12 c0.06

v/s Ratio Perm

v/c Ratio 0.54 0.25 0.52 0.19

Uniform Delay, d1 18.2 6.2 21.3 16.4

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 3.8 0.3 2.3 0.8

Delay (s) 22.0 6.5 23.7 17.2

Level of Service C A C B

Approach Delay (s) 12.1 23.7 17.2

Approach LOS B C B

Intersection Summary

HCM Average Control Delay 16.3 HCM Level of Service B

HCM Volume to Capacity ratio 0.41

Actuated Cycle Length (s) 64.0 Sum of lost time (s) 9.5

Intersection Capacity Utilization 52.6% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 9 40 334 15 47 438

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 5.0 4.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frpb, ped/bikes 0.97 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.89 0.99 1.00 1.00

Flt Protected 0.99 1.00 0.95 1.00

Satd. Flow (prot) 1599 1850 1770 1863

Flt Permitted 0.99 1.00 0.95 1.00

Satd. Flow (perm) 1599 1850 1770 1863

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 9 42 352 16 49 461

RTOR Reduction (vph) 39 0 3 0 0 0

Lane Group Flow (vph) 12 0 365 0 49 461

Confl. Peds. (#/hr) 4

Confl. Bikes (#/hr) 3

Turn Type Prot

Protected Phases 8 6 5 2

Permitted Phases

Actuated Green, G (s) 1.6 10.0 1.4 15.4

Effective Green, g (s) 1.6 10.0 1.4 15.4

Actuated g/C Ratio 0.06 0.38 0.05 0.59

Clearance Time (s) 4.0 5.0 4.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 98 712 95 1103

v/s Ratio Prot c0.01 0.20 0.03 c0.25

v/s Ratio Perm

v/c Ratio 0.12 0.51 0.52 0.42

Uniform Delay, d1 11.5 6.1 12.0 2.9

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.5 0.6 4.7 0.3

Delay (s) 12.1 6.8 16.6 3.1

Level of Service B A B A

Approach Delay (s) 12.1 6.8 4.4

Approach LOS B A A

Intersection Summary

HCM Average Control Delay 5.8 HCM Level of Service A

HCM Volume to Capacity ratio 0.39

Actuated Cycle Length (s) 26.0 Sum of lost time (s) 9.0

Intersection Capacity Utilization 37.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL2 EBL EBT EBR WBL WBT WBR WBR2 NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 4 14 8 5 8 6 18 27 4 19 282 5

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 12 12 12 12 12

Total Lost time (s) 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 0.99 0.98 1.00

Flpb, ped/bikes 1.00 1.00 1.00

Frt 0.98 0.90 1.00

Flt Protected 0.97 0.99 1.00

Satd. Flow (prot) 1549 1444 1636

Flt Permitted 0.87 0.97 0.96

Satd. Flow (perm) 1381 1411 1570

Peak-hour factor, PHF 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93

Adj. Flow (vph) 4 15 9 5 9 6 19 29 4 20 303 5

RTOR Reduction (vph) 0 0 4 0 0 22 0 0 0 0 1 0

Lane Group Flow (vph) 0 0 29 0 0 41 0 0 0 0 331 0

Confl. Peds. (#/hr) 29 1 82

Confl. Bikes (#/hr) 3 2

Parking  (#/hr) 3 3 3

Turn Type Perm Perm Perm Perm Perm

Protected Phases 1 1 2

Permitted Phases 1 1 1 2 2

Actuated Green, G (s) 14.0 14.0 25.0

Effective Green, g (s) 14.0 14.0 25.0

Actuated g/C Ratio 0.23 0.23 0.42

Clearance Time (s) 4.0 4.0 4.0

Lane Grp Cap (vph) 322 329 654

v/s Ratio Prot

v/s Ratio Perm 0.02 c0.03 0.21

v/c Ratio 0.09 0.12 0.51

Uniform Delay, d1 18.0 18.2 12.9

Progression Factor 1.00 0.84 1.00

Incremental Delay, d2 0.6 0.8 2.8

Delay (s) 18.6 16.0 15.7

Level of Service B B B

Approach Delay (s) 18.6 16.0 15.7

Approach LOS B B B

Intersection Summary

HCM Average Control Delay 18.5 HCM Level of Service B

HCM Volume to Capacity ratio 0.44

Actuated Cycle Length (s) 60.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 61.4% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBL SBT SBR SBR2 SEL2 SEL SER SER2

Lane Configurations

Volume (vph) 37 343 20 33 7 25 27 44

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 16 12 12 12 12 12 12

Total Lost time (s) 4.0 4.0

Lane Util. Factor 1.00 1.00

Frpb, ped/bikes 0.98 1.00

Flpb, ped/bikes 1.00 1.00

Frt 0.98 0.91

Flt Protected 1.00 0.98

Satd. Flow (prot) 1758 1473

Flt Permitted 0.95 0.98

Satd. Flow (perm) 1680 1473

Peak-hour factor, PHF 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93

Adj. Flow (vph) 40 369 22 35 8 27 29 47

RTOR Reduction (vph) 0 5 0 0 0 40 0 0

Lane Group Flow (vph) 0 461 0 0 0 71 0 0

Confl. Peds. (#/hr) 58 80

Confl. Bikes (#/hr) 2 2

Parking  (#/hr) 6 3

Turn Type Perm Perm

Protected Phases 2 4

Permitted Phases 2 4

Actuated Green, G (s) 25.0 9.0

Effective Green, g (s) 25.0 9.0

Actuated g/C Ratio 0.42 0.15

Clearance Time (s) 4.0 4.0

Lane Grp Cap (vph) 700 221

v/s Ratio Prot

v/s Ratio Perm c0.27 0.05

v/c Ratio 0.66 0.32

Uniform Delay, d1 14.1 22.8

Progression Factor 1.00 1.00

Incremental Delay, d2 4.8 3.8

Delay (s) 18.9 26.6

Level of Service B C

Approach Delay (s) 18.9 26.6

Approach LOS B C

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 3 7 0 0 0 0 9 7 10 16 0

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.68 0.68 0.68 0.68 0.68 0.68 0.68 0.68 0.68 0.68 0.68 0.68

Hourly flow rate (vph) 0 4 10 0 0 0 0 13 10 15 24 0

Pedestrians 3 4

Lane Width (ft) 0.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 4 15 21 14 13 33 19 4

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 4 15 21 14 13 33 19 4

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 100 100 98 99 98 97 100

cM capacity (veh/h) 1612 1603 968 878 1068 947 872 1076

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 15 24 38

Volume Left 0 0 15

Volume Right 10 10 0

cSH 1612 952 900

Volume to Capacity 0.00 0.02 0.04

Queue Length 95th (ft) 0 2 3

Control Delay (s) 0.0 8.9 9.2

Lane LOS A A

Approach Delay (s) 0.0 8.9 9.2

Approach LOS A A

Intersection Summary

Average Delay 7.3

Intersection Capacity Utilization 18.1% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 633 4 0 573 12 0 0 2 0 0 0

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89

Hourly flow rate (vph) 0 711 4 0 644 13 0 0 2 0 0 0

Pedestrians 1 12

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1268 632

pX, platoon unblocked

vC, conflicting volume 657 728 1047 1383 371 1009 1378 329

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 657 728 1047 1383 371 1009 1378 329

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 100 100 100 100 100 100 100

cM capacity (veh/h) 926 863 179 141 620 192 142 667

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1

Volume Total 474 242 429 228 2

Volume Left 0 0 0 0 0

Volume Right 0 4 0 13 2

cSH 1700 1700 1700 1700 620

Volume to Capacity 0.28 0.14 0.25 0.13 0.00

Queue Length 95th (ft) 0 0 0 0 0

Control Delay (s) 0.0 0.0 0.0 0.0 10.8

Lane LOS B

Approach Delay (s) 0.0 0.0 10.8

Approach LOS B

Intersection Summary

Average Delay 0.0

Intersection Capacity Utilization 28.0% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 0 923 667 107 0 54

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 1003 725 116 0 59

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 217 1314

pX, platoon unblocked 0.91

vC, conflicting volume 841 1285 421

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 841 1118 421

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 100 100 90

cM capacity (veh/h) 790 183 581

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1

Volume Total 502 502 483 358 59

Volume Left 0 0 0 0 0

Volume Right 0 0 0 116 59

cSH 1700 1700 1700 1700 581

Volume to Capacity 0.30 0.30 0.28 0.21 0.10

Queue Length 95th (ft) 0 0 0 0 8

Control Delay (s) 0.0 0.0 0.0 0.0 11.9

Lane LOS B

Approach Delay (s) 0.0 0.0 11.9

Approach LOS B

Intersection Summary

Average Delay 0.4

Intersection Capacity Utilization 31.9% ICU Level of Service A

Analysis Period (min) 15
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Sheet No 1 of 1

Project Broadway-51st Center

Major Street Broadway Scenario Existing

Minor Street Coronado Avenue Peak Hour Weekday PM

Turn Movement Volumes Major Street Direction

NB SB EB WB

Left 0 11 19 7 x North/South

Through 1,434 783 0 0 East/West

Right 1 0 38 22

Total 1,435 794 57 29
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Figure 4C-3
Warrant 3, Peak Hour

(Urban Areas) 

*150

*100

2 or More Lanes & 2 or More Lanes

1 Lane & 1 Lane

2 or More Lanes & 1 Lane 

* Note:   Traffic Volume for Major Street is Total Volume of Both Approches.

             Traffic Volume for Minor Street is the Volume of High Volume Approach.

Traffic Volume (VPH) * 2,229 57

2 1
NO

Number of Approach Lanes

Major Street Minor Street
Warrant Met

Broadway Coronado Avenue 
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Major Street - Total of Both Approaches - Vehicle Per Hour (VPH)

Figure 4C-3
Warrant 3, Peak Hour

(Urban Areas) 

*150

*100

* Note:   150 VPH APPLIES AS THE LOWER THRESHOLD VOLUME FOR A MINOR STREET 
APPROACH WITH TWO OR MORE LANES AND 100 VPH APPLIES AS THE LOWER 
THRESHOLD VOLUME FOR A MINOR STREET APPROACHING WITH ONE LANE.

Source: California Manual on Uniform Traffic Control Devices, Caltrans, 2006

2 or More Lanes & 2 or More Lanes

1 Lane & 1 Lane

2 or More Lanes & 1 Lane 
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Project Broadway-51st Center

Major Street Pleasant Valley Avenue Scenario Existing

Minor Street Montgomery Street Peak Hour Weekday PM

Turn Movement Volumes Major Street Direction

NB SB EB WB

Left 5 5 16 9 North/South

Through 2 1 1,117 748 x East/West

Right 11 8 94 9

Total 18 14 1,227 766
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Figure 4C-3
Warrant 3, Peak Hour

(Urban Areas) 

*150

*100

2 or More Lanes & 2 or More Lanes

1 Lane & 1 Lane

2 or More Lanes & 1 Lane 

* Note:   Traffic Volume for Major Street is Total Volume of Both Approches.

             Traffic Volume for Minor Street is the Volume of High Volume Approach.

Traffic Volume (VPH) * 1,993 18

2 1
NO

Number of Approach Lanes

Major Street Minor Street
Warrant Met

Pleasant Valley Avenue Montgomery Street
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Major Street - Total of Both Approaches - Vehicle Per Hour (VPH)

Figure 4C-3
Warrant 3, Peak Hour

(Urban Areas) 

*150

*100

* Note:   150 VPH APPLIES AS THE LOWER THRESHOLD VOLUME FOR A MINOR STREET 
APPROACH WITH TWO OR MORE LANES AND 100 VPH APPLIES AS THE LOWER 
THRESHOLD VOLUME FOR A MINOR STREET APPROACHING WITH ONE LANE.

Source: California Manual on Uniform Traffic Control Devices, Caltrans, 2006

2 or More Lanes & 2 or More Lanes

1 Lane & 1 Lane

2 or More Lanes & 1 Lane 
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Project Broadway-51st Center

Major Street Pleasant Valley Avenue Scenario Existing

Minor Street Howe Street Peak Hour Weekday PM

Turn Movement Volumes Major Street Direction

NB SB EB WB

Left 34 11 6 14 North/South

Through 1 2 1,054 727 x East/West

Right 94 5 73 9

Total 129 18 1,133 750
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Figure 4C-3
Warrant 3, Peak Hour

(Urban Areas) 

*150

*100

2 or More Lanes & 2 or More Lanes

1 Lane & 1 Lane

2 or More Lanes & 1 Lane 

* Note:   Traffic Volume for Major Street is Total Volume of Both Approches.

             Traffic Volume for Minor Street is the Volume of High Volume Approach.

Traffic Volume (VPH) * 1,883 129

2 1
YES

Number of Approach Lanes

Major Street Minor Street
Warrant Met

Pleasant Valley Avenue Howe Street
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Major Street - Total of Both Approaches - Vehicle Per Hour (VPH)

Figure 4C-3
Warrant 3, Peak Hour

(Urban Areas) 

*150

*100

* Note:   150 VPH APPLIES AS THE LOWER THRESHOLD VOLUME FOR A MINOR STREET 
APPROACH WITH TWO OR MORE LANES AND 100 VPH APPLIES AS THE LOWER 
THRESHOLD VOLUME FOR A MINOR STREET APPROACHING WITH ONE LANE.

Source: California Manual on Uniform Traffic Control Devices, Caltrans, 2006

2 or More Lanes & 2 or More Lanes

1 Lane & 1 Lane

2 or More Lanes & 1 Lane 
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Project Broadway-51st Center

Major Street Coronado Avenue Scenario Existing

Minor Street Desmond Street Peak Hour Weekday PM

Turn Movement Volumes Major Street Direction

NB SB EB WB

Left 0 4 2 0 North/South

Through 27 11 1 0 x East/West

Right 26 0 6 0

Total 53 15 9 0
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Figure 4C-3
Warrant 3, Peak Hour

(Urban Areas) 

*150

*100

2 or More Lanes & 2 or More Lanes

1 Lane & 1 Lane

2 or More Lanes & 1 Lane 

Major Street Minor Street
Warrant Met

Coronado Avenue Desmond Street

* Note:   Traffic Volume for Major Street is Total Volume of Both Approches.

             Traffic Volume for Minor Street is the Volume of High Volume Approach.

Traffic Volume (VPH) * 9 53
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Major Street - Total of Both Approaches - Vehicle Per Hour (VPH)

Figure 4C-3
Warrant 3, Peak Hour

(Urban Areas) 

*150

*100

* Note:   150 VPH APPLIES AS THE LOWER THRESHOLD VOLUME FOR A MINOR STREET 
APPROACH WITH TWO OR MORE LANES AND 100 VPH APPLIES AS THE LOWER 
THRESHOLD VOLUME FOR A MINOR STREET APPROACHING WITH ONE LANE.

Source: California Manual on Uniform Traffic Control Devices, Caltrans, 2006

2 or More Lanes & 2 or More Lanes

1 Lane & 1 Lane

2 or More Lanes & 1 Lane 
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Project Broadway-51st Center

Major Street 51st Street Scenario Existing

Minor Street Coronado Avenue Peak Hour Weekday PM

Turn Movement Volumes Major Street Direction

NB SB EB WB

Left 0 0 0 0 North/South

Through 0 0 999 660 x East/West

Right 2 0 0 15

Total 2 0 999 675
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Figure 4C-3
Warrant 3, Peak Hour

(Urban Areas) 

*150

*100

2 or More Lanes & 2 or More Lanes

1 Lane & 1 Lane

2 or More Lanes & 1 Lane 

Major Street Minor Street
Warrant Met

51st Street Coronado Avenue

* Note:   Traffic Volume for Major Street is Total Volume of Both Approches.

             Traffic Volume for Minor Street is the Volume of High Volume Approach.

Traffic Volume (VPH) * 1,674 2
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Major Street - Total of Both Approaches - Vehicle Per Hour (VPH)

Figure 4C-3
Warrant 3, Peak Hour

(Urban Areas) 

*150

*100

* Note:   150 VPH APPLIES AS THE LOWER THRESHOLD VOLUME FOR A MINOR STREET 
APPROACH WITH TWO OR MORE LANES AND 100 VPH APPLIES AS THE LOWER 
THRESHOLD VOLUME FOR A MINOR STREET APPROACHING WITH ONE LANE.

Source: California Manual on Uniform Traffic Control Devices, Caltrans, 2006

2 or More Lanes & 2 or More Lanes

1 Lane & 1 Lane

2 or More Lanes & 1 Lane 
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Project Broadway-51st Center

Major Street Pleasant Valley Avenue Scenario Existing

Minor Street Project Driveway Peak Hour Weekday PM

Turn Movement Volumes Major Street Direction

NB SB EB WB

Left 0 0 0 0 North/South

Through 0 0 1,227 708 x East/West

Right 0 30 0 53

Total 0 30 1,227 761
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Figure 4C-3
Warrant 3, Peak Hour

(Urban Areas) 

*150

*100

2 or More Lanes & 2 or More Lanes

1 Lane & 1 Lane

2 or More Lanes & 1 Lane 

* Note:   Traffic Volume for Major Street is Total Volume of Both Approches.

             Traffic Volume for Minor Street is the Volume of High Volume Approach.

Traffic Volume (VPH) * 1,988 30

2 1
NO

Number of Approach Lanes

Major Street Minor Street
Warrant Met

Pleasant Valley Avenue Project Driveway
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Major Street - Total of Both Approaches - Vehicle Per Hour (VPH)

Figure 4C-3
Warrant 3, Peak Hour

(Urban Areas) 

*150

*100

* Note:   150 VPH APPLIES AS THE LOWER THRESHOLD VOLUME FOR A MINOR STREET 
APPROACH WITH TWO OR MORE LANES AND 100 VPH APPLIES AS THE LOWER 
THRESHOLD VOLUME FOR A MINOR STREET APPROACHING WITH ONE LANE.

Source: California Manual on Uniform Traffic Control Devices, Caltrans, 2006

2 or More Lanes & 2 or More Lanes

1 Lane & 1 Lane

2 or More Lanes & 1 Lane 
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Project Broadway-51st Center

Major Street Broadway Scenario Existing

Minor Street Coronado Avenue Peak Hour Saturday

Turn Movement Volumes Major Street Direction

NB SB EB WB

Left 0 20 13 0 x North/South

Through 882 741 0 0 East/West

Right 0 0 27 17

Total 882 761 40 17
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Figure 4C-3
Warrant 3, Peak Hour

(Urban Areas) 

*150

*100

2 or More Lanes & 2 or More Lanes

1 Lane & 1 Lane

2 or More Lanes & 1 Lane 

Major Street Minor Street
Warrant Met

Broadway Coronado Avenue 

* Note:   Traffic Volume for Major Street is Total Volume of Both Approches.

             Traffic Volume for Minor Street is the Volume of High Volume Approach.

Traffic Volume (VPH) * 1,643 40
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Major Street - Total of Both Approaches - Vehicle Per Hour (VPH)

Figure 4C-3
Warrant 3, Peak Hour

(Urban Areas) 

*150

*100

* Note:   150 VPH APPLIES AS THE LOWER THRESHOLD VOLUME FOR A MINOR STREET 
APPROACH WITH TWO OR MORE LANES AND 100 VPH APPLIES AS THE LOWER 
THRESHOLD VOLUME FOR A MINOR STREET APPROACHING WITH ONE LANE.

Source: California Manual on Uniform Traffic Control Devices, Caltrans, 2006

2 or More Lanes & 2 or More Lanes

1 Lane & 1 Lane

2 or More Lanes & 1 Lane 
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Project Broadway-51st Center

Major Street Pleasant Valley Avenue Scenario Existing

Minor Street Montgomery Street Peak Hour Saturday

Turn Movement Volumes Major Street Direction

NB SB EB WB

Left 11 3 14 20 North/South

Through 0 0 877 759 x East/West

Right 17 4 32 5

Total 28 7 923 784
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Figure 4C-3
Warrant 3, Peak Hour

(Urban Areas) 

*150

*100

2 or More Lanes & 2 or More Lanes

1 Lane & 1 Lane

2 or More Lanes & 1 Lane 

Major Street Minor Street
Warrant Met

Pleasant Valley Avenue Montgomery Street

* Note:   Traffic Volume for Major Street is Total Volume of Both Approches.
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* Note:   150 VPH APPLIES AS THE LOWER THRESHOLD VOLUME FOR A MINOR STREET 
APPROACH WITH TWO OR MORE LANES AND 100 VPH APPLIES AS THE LOWER 
THRESHOLD VOLUME FOR A MINOR STREET APPROACHING WITH ONE LANE.

Source: California Manual on Uniform Traffic Control Devices, Caltrans, 2006
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Project Broadway-51st Center

Major Street Pleasant Valley Avenue Scenario Existing

Minor Street Howe Street Peak Hour Saturday

Turn Movement Volumes Major Street Direction

NB SB EB WB

Left 42 9 3 21 North/South

Through 0 1 827 723 x East/West

Right 48 19 67 7

Total 90 29 897 751
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* Note:   Traffic Volume for Major Street is Total Volume of Both Approches.

             Traffic Volume for Minor Street is the Volume of High Volume Approach.

Traffic Volume (VPH) * 1,648 90
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Figure 4C-3
Warrant 3, Peak Hour

(Urban Areas) 
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* Note:   150 VPH APPLIES AS THE LOWER THRESHOLD VOLUME FOR A MINOR STREET 
APPROACH WITH TWO OR MORE LANES AND 100 VPH APPLIES AS THE LOWER 
THRESHOLD VOLUME FOR A MINOR STREET APPROACHING WITH ONE LANE.

Source: California Manual on Uniform Traffic Control Devices, Caltrans, 2006
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Project Broadway-51st Center

Major Street Coronado Avenue Scenario Existing

Minor Street Desmond Street Peak Hour Saturday

Turn Movement Volumes Major Street Direction

NB SB EB WB

Left 0 10 0 0 North/South

Through 9 16 3 0 x East/West

Right 7 0 7 0

Total 16 26 10 0
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Figure 4C-3
Warrant 3, Peak Hour

(Urban Areas) 
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* Note:   Traffic Volume for Major Street is Total Volume of Both Approches.

             Traffic Volume for Minor Street is the Volume of High Volume Approach.

Traffic Volume (VPH) * 10 26
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Major Street - Total of Both Approaches - Vehicle Per Hour (VPH)

Figure 4C-3
Warrant 3, Peak Hour

(Urban Areas) 
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* Note:   150 VPH APPLIES AS THE LOWER THRESHOLD VOLUME FOR A MINOR STREET 
APPROACH WITH TWO OR MORE LANES AND 100 VPH APPLIES AS THE LOWER 
THRESHOLD VOLUME FOR A MINOR STREET APPROACHING WITH ONE LANE.

Source: California Manual on Uniform Traffic Control Devices, Caltrans, 2006
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Appendix E 
Broadway Bicycle Lanes 



 

 

APPENDIX E – BROADWAY BICYCLE LANES 
City of Oakland is planning Class 2 bicycle lanes on Broadway between 38th Street and SR 24.  The 
project would accommodate the bicycle lanes by generally eliminating one travel lane in each direction of 
Broadway.  The segment between 38th Street and Broadway Terrace was approved by Oakland City 
Council in May 2012, is fully funded, and is currently under design.   

The Broadway bicycle lane project was neither approved nor funded at the time that the Notice of 
Preparation (NOP) was published for the 51st & Broadway Safeway Redevelopment Project in 2009.  
Therefore, the DEIR did not include the Broadway bicycle lane project in the baseline future 2015 or 
2035 analyses.  Thus, this supplemental analysis has been conducted to address potential impacts of the 
proposed Project if bicycle lanes were installed on Broadway between 38th Street and Broadway Terrace 
by analyzing traffic operations at intersections along the affected segments of Broadway under No Project 
and Plus Project (i.e., the 51st & Broadway Safeway Redevelopment Project). 

This analysis is based on the following assumptions: 

• Under 2015 and 2035 with bicycle lanes and no Project conditions, the bicycle lane project would 
eliminate one through travel lane in each direction of Broadway except at the Broadway/College 
Avenue (intersection #3) and Broadway/51st Street/Pleasant Valley Ave (#7) intersections where 
the existing lane configurations would be maintained.  No other roadway network modifications 
that would affect intersection operations, including signal timing optimization, are assumed.  

• As described in the Project Roadway Modifications subsection of the DEIR Transportation, 
Circulation, and Parking chapter and shown on Figures 4.3-11A and 4.3-11B, the proposed 
Project, as part of Project improvements, would modify Broadway between just south of 51st 
Street/Pleasant Valley Avenue and College Avenue to provide Class 2 bicycle lanes on 
Broadway.  Thus, this analysis assumes that these improvements would also be implemented 
under 2015 and 2035 with bicycle lanes plus Project conditions. 

Tables E-1 and E-2 summarize intersection operations at the six study intersections along the affected 
segments of Broadway under 2015 and 2035 conditions with Broadway bicycle lanes under No Project 
and Plus Project conditions.  

The DEIR identifies a significant and unavoidable impact at the Broadway/51st Street/Pleasant Valley 
Ave (#7) under both 2015 and 2035 conditions (Impacts Trans-4 and Trans-8, respectively).  The DEIR 
did not identify any other significant impact at these six study intersections.  In comparison as shown in 
Table E-1, the impact at this intersection under 2015 conditions would be eliminated with the installation 
of the bicycle lanes; however, the impact would continue to remain significant and unavoidable under 
2035.  The installation of the bicycle lanes on Broadway would not result in additional significant impacts 
that were not identified in the DEIR. 

 

 

   



 

 

 

TABLE E-1 
INTERSECTION LOS SUMMARY (BROADWAY BICYCLE LANES) 

2015 CONDITIONS 

# Study Intersection Traffic 
Control1 

Peak 
Hour 

2015 With Broadway 
Bicycle Lanes and 

No Project  

2015 with Broadway 
Bicycle Lanes and 

Project  
Significa

nt 
Impact? Delay 

(Seconds)2 LOS Delay 
(Seconds)2 LOS 

2 Broadway/Broadway Terrace Signal 
PM 18.3 B 19.1 B No 

SAT 10.2 B 8.7 A No 

3 Broadway/College Avenue Signal 
PM 10.1 B 10.0 B No 

SAT 12.9 B 12.1 B No 

4 Broadway/Coronado Avenue/ 
North Project Driveway 

SSSC/ 
Signal3 

PM 1.5 (43.6) A (E) 26.6 C No 

SAT 1.0 (18.1) A (C) 17.0 B No 

7 Broadway/51st Street/ 
Pleasant Valley Avenue Signal 

PM 52.4 D 54.7 D No 

SAT 46.3 D 39.4 D No 

8 Broadway/45th Street Signal 
PM 12.5 B 8.3 A No 

SAT 8.5 A 5.2 A No 

9 Broadway/40th Street/ 
40th Street Way Signal 

PM 20.8 C 18.3 B No 

SAT 21.2 C 16.2 B No 
Notes: Bold indicates intersection operating at unacceptable LOS E or LOS F 
1. Signal = signalized intersection, SSSC = side‐street stop controlled intersection 
2. For side‐street stop controlled intersections, delay is reported as: intersection average (worst minor street approach); for signalized 

intersection, the average intersection delay is reported; for signalized intersections operating with high delay, volume‐to‐capacity (v/c) 
ratio is also reported. LOS for both unsignalized and signalized intersections based on 2000 HCM. 

3. Intersection is side‐street stop‐controlled under No Project conditions and signalized under Plus Project conditions. 
4. The proposed Project would cause an impact at this intersection because it would degrade intersection operations from LOS D to LOS E. 
Source: Fehr & Peers, 2012. 

   



 

 

 

TABLE E-2 
INTERSECTION LOS SUMMARY (BROADWAY BICYCLE LANES) 

2035 CONDITIONS 

# Study Intersection Traffic 
Control1 

Peak 
Hour 

2035 with Broadway 
Bicycle Lanes and 

No Project  

2035 with Broadway 
Bicycle Lanes and 

Project  
Significa

nt 
Impact? Delay 

(Seconds)2 LOS Delay 
(Seconds)2 LOS 

2 Broadway/Broadway Terrace Signal 
PM 103.1 

(v/c=1.13) F 99.2 
(v/c=1.12) F No 

SAT 13.2 B 11.5 B No 

3 Broadway/College Avenue Signal 
PM 11.3 B 12.7 B No 

SAT 13.6 B 11.9 B No 

4 Broadway/Coronado Avenue/ 
North Project Driveway 

SSSC/ 
Signal3 

PM 3.2 (173.9) A (F) 43.9 D No 

SAT 1.1 (25.9) A (D) 15.7 B No 

7 Broadway/51st Street/ 
Pleasant Valley Avenue Signal 

PM 131.6 
(v/c=1.16) F 136.4 

(v/c=1.23) F Yes4, 5 

SAT 62.7 E 47.1 D No 

8 Broadway/45th Street Signal 
PM 23.1 C 13.3 B No 

SAT 9.5 A 6.5 A No 

9 Broadway/40th Street/ 
40th Street Way Signal 

PM 31.1 C 30.0 C No 

SAT 23.2 C 18.8 B No 
Notes: Bold indicates intersection operating at unacceptable LOS E or LOS F 
1. Signal = signalized intersection, SSSC = side‐street stop controlled intersection 
2. For side‐street stop controlled intersections, delay is reported as: intersection average (worst minor street approach); for signalized 

intersection, the average intersection delay is reported; for signalized intersections operating with high delay, volume‐to‐capacity (v/c) 
ratio is also reported. LOS for both unsignalized and signalized intersections based on 2000 HCM. 

3. Intersection is side‐street stop‐controlled under No Project conditions and signalized under Plus Project conditions. 
4. The proposed Project would cause an impact at this intersection because it would increase the intersection v/c ratio by more than 0.01 

at an intersection already operating at LOS F. 
Source: Fehr & Peers, 2012. 

 

 



51st and Broadway Center 2015

2: Broadway Terrace & Broadway Weekday PM

Synchro 7 -  Report

Fehr & Peers Page 3

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 190 30 790 380 50 270

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 11 11

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 0.99 1.00 0.94 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00

Frt 0.98 1.00 0.85 1.00 1.00

Flt Protected 0.96 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1739 1863 1485 1711 1801

Flt Permitted 0.96 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1739 1863 1485 1711 1801

Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97

Adj. Flow (vph) 196 31 814 392 52 278

RTOR Reduction (vph) 12 0 0 190 0 0

Lane Group Flow (vph) 215 0 814 202 52 278

Confl. Peds. (#/hr) 38 15 15

Confl. Bikes (#/hr) 5 16

Turn Type Perm Prot

Protected Phases 8 2 1 6

Permitted Phases 2

Actuated Green, G (s) 11.1 28.3 28.3 3.6 35.9

Effective Green, g (s) 11.1 28.3 28.3 3.6 35.9

Actuated g/C Ratio 0.20 0.51 0.51 0.07 0.65

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 351 959 764 112 1176

v/s Ratio Prot c0.12 c0.44 c0.03 0.15

v/s Ratio Perm 0.14

v/c Ratio 0.61 0.85 0.26 0.46 0.24

Uniform Delay, d1 20.0 11.5 7.5 24.8 3.9

Progression Factor 1.00 1.05 2.67 1.00 1.00

Incremental Delay, d2 2.2 8.3 0.7 1.1 0.5

Delay (s) 22.2 20.3 20.8 25.9 4.4

Level of Service C C C C A

Approach Delay (s) 22.2 20.4 7.8

Approach LOS C C A

Intersection Summary

HCM Average Control Delay 18.3 HCM Level of Service B

HCM Volume to Capacity ratio 0.76

Actuated Cycle Length (s) 55.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 61.4% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



51st and Broadway Center 2015

3: College Avenue & Broadway Weekday PM

Synchro 7 -  Report

Fehr & Peers Page 4

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 0 400 380 1170 420 40

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 12 10 10 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 0.95 0.95

Frpb, ped/bikes 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.86 1.00 1.00 0.99

Flt Protected 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1611 1652 3303 3324

Flt Permitted 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1611 1652 3303 3324

Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94

Adj. Flow (vph) 0 426 404 1245 447 43

RTOR Reduction (vph) 0 0 0 0 12 0

Lane Group Flow (vph) 0 426 404 1245 478 0

Confl. Peds. (#/hr) 97

Confl. Bikes (#/hr) 3

Turn Type Over Prot

Protected Phases 1 1 6 2

Permitted Phases

Actuated Green, G (s) 18.4 18.4 41.5 26.6

Effective Green, g (s) 18.4 18.4 41.5 26.6

Actuated g/C Ratio 0.33 0.33 0.75 0.48

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 539 553 2492 1608

v/s Ratio Prot c0.26 0.24 c0.38 0.14

v/s Ratio Perm

v/c Ratio 0.79 0.73 0.50 0.30

Uniform Delay, d1 16.6 16.1 2.7 8.6

Progression Factor 1.00 1.15 0.60 0.86

Incremental Delay, d2 7.7 4.0 0.6 0.5

Delay (s) 24.3 22.5 2.2 7.8

Level of Service C C A A

Approach Delay (s) 24.3 7.1 7.8

Approach LOS C A A

Intersection Summary

HCM Average Control Delay 10.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.58

Actuated Cycle Length (s) 55.0 Sum of lost time (s) 5.0

Intersection Capacity Utilization 47.3% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



51st and Broadway Center 2015

4: Coronado Avenue & Broadway Weekday PM

Synchro 7 -  Report

Fehr & Peers Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 20 0 40 7 0 22 14 1510 1 11 810 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 21 0 42 7 0 23 15 1589 1 12 853 0

Pedestrians 33 73 15

Lane Width (ft) 12.0 12.0 10.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 3 6 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 483 264

pX, platoon unblocked 0.84 0.84 0.95 0.84 0.84 0.81 0.95 0.81

vC, conflicting volume 1771 2602 459 2184 2601 883 886 1664

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1237 2230 312 1730 2229 384 763 1348

tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 77 100 93 80 100 95 98 97

cM capacity (veh/h) 91 31 628 37 31 462 777 385

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 63 31 809 796 296 568

Volume Left 21 7 15 0 12 0

Volume Right 42 23 0 1 0 0

cSH 212 123 777 1700 385 1700

Volume to Capacity 0.30 0.25 0.02 0.47 0.03 0.33

Queue Length 95th (ft) 30 23 1 0 2 0

Control Delay (s) 29.1 43.6 0.5 0.0 1.1 0.0

Lane LOS D E A A

Approach Delay (s) 29.1 43.6 0.3 0.4

Approach LOS D E

Intersection Summary

Average Delay 1.5

Intersection Capacity Utilization 65.5% ICU Level of Service C

Analysis Period (min) 15



51st and Broadway Center 2015

7: 51st Street & Broadway Weekday PM

Synchro 7 -  Report

Fehr & Peers Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBU SBL SBT

Lane Configurations

Volume (vph) 250 790 80 160 420 390 110 830 180 70 370 320

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 12 12 10 10 10

Total Lost time (s) 3.0 4.5 3.0 4.5 4.0 4.5 4.5

Lane Util. Factor 1.00 0.95 1.00 0.95 0.91 0.86 0.86

Frpb, ped/bikes 1.00 1.00 1.00 0.98 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.93 0.98 1.00 0.97

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 0.98

Satd. Flow (prot) 1770 3481 1770 3223 4884 1420 4275

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 0.98

Satd. Flow (perm) 1770 3481 1770 3223 4884 1420 4275

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 255 806 82 163 429 398 112 847 184 71 378 327

RTOR Reduction (vph) 0 7 0 0 151 0 0 26 0 0 0 25

Lane Group Flow (vph) 255 881 0 163 676 0 0 1118 0 0 226 637

Confl. Peds. (#/hr) 9 20 37

Confl. Bikes (#/hr) 8 4 6

Turn Type Prot Prot Split Split Split

Protected Phases 1 6 5 2 8 8 4 4 4

Permitted Phases

Actuated Green, G (s) 18.7 36.2 11.8 29.3 27.5 18.5 18.5

Effective Green, g (s) 18.7 36.2 11.8 29.3 27.5 18.5 18.5

Actuated g/C Ratio 0.17 0.33 0.11 0.27 0.25 0.17 0.17

Clearance Time (s) 3.0 4.5 3.0 4.5 4.0 4.5 4.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 301 1146 190 858 1221 239 719

v/s Ratio Prot c0.14 c0.25 0.09 0.21 c0.23 c0.16 0.15

v/s Ratio Perm

v/c Ratio 0.85 0.77 0.86 0.79 0.92 0.95 0.89

Uniform Delay, d1 44.3 33.1 48.3 37.5 40.1 45.3 44.7

Progression Factor 1.00 1.00 1.00 1.00 1.00 0.99 0.98

Incremental Delay, d2 19.3 5.0 29.7 7.2 12.1 43.9 14.2

Delay (s) 63.5 38.1 78.0 44.7 52.2 88.7 58.3

Level of Service E D E D D F E

Approach Delay (s) 43.8 50.2 52.2 66.0

Approach LOS D D D E

Intersection Summary

HCM Average Control Delay 52.4 HCM Level of Service D

HCM Volume to Capacity ratio 0.84

Actuated Cycle Length (s) 110.0 Sum of lost time (s) 11.5

Intersection Capacity Utilization 91.3% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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7: 51st Street & Broadway Weekday PM
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Movement SBR

Lane Configurations

Volume (vph) 110

Ideal Flow (vphpl) 1900

Lane Width 10

Total Lost time (s)

Lane Util. Factor

Frpb, ped/bikes

Flpb, ped/bikes

Frt

Flt Protected

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Peak-hour factor, PHF 0.98

Adj. Flow (vph) 112

RTOR Reduction (vph) 0

Lane Group Flow (vph) 0

Confl. Peds. (#/hr) 8

Confl. Bikes (#/hr) 6

Turn Type

Protected Phases

Permitted Phases

Actuated Green, G (s)

Effective Green, g (s)

Actuated g/C Ratio

Clearance Time (s)

Vehicle Extension (s)

Lane Grp Cap (vph)

v/s Ratio Prot

v/s Ratio Perm

v/c Ratio

Uniform Delay, d1

Progression Factor

Incremental Delay, d2

Delay (s)

Level of Service

Approach Delay (s)

Approach LOS

Intersection Summary



51st and Broadway Center 2015

8: 45th Street & Broadway Weekday PM

Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 60 10 60 30 20 40 80 1140 20 20 500 40

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.0

Lane Util. Factor 1.00 1.00 0.95 0.95

Frpb, ped/bikes 0.98 0.99 1.00 0.99

Flpb, ped/bikes 1.00 0.99 1.00 1.00

Frt 0.94 0.94 1.00 0.99

Flt Protected 0.98 0.98 1.00 1.00

Satd. Flow (prot) 1672 1691 3511 3474

Flt Permitted 0.84 0.89 0.87 0.89

Satd. Flow (perm) 1444 1537 3051 3107

Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94

Adj. Flow (vph) 64 11 64 32 21 43 85 1213 21 21 532 43

RTOR Reduction (vph) 0 38 0 0 32 0 0 1 0 0 7 0

Lane Group Flow (vph) 0 101 0 0 64 0 0 1318 0 0 589 0

Confl. Peds. (#/hr) 14 35 35 14 38 23 23 38

Confl. Bikes (#/hr) 4 6 9 13

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 1 1

Permitted Phases 2 2 1 1

Actuated Green, G (s) 21.0 21.0 53.0 53.0

Effective Green, g (s) 21.0 21.0 53.0 53.0

Actuated g/C Ratio 0.26 0.26 0.66 0.66

Clearance Time (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 379 403 2021 2058

v/s Ratio Prot

v/s Ratio Perm c0.07 0.04 c0.43 0.19

v/c Ratio 0.27 0.16 0.65 0.29

Uniform Delay, d1 23.4 22.7 8.0 5.6

Progression Factor 1.00 1.00 1.49 1.00

Incremental Delay, d2 1.7 0.8 1.4 0.4

Delay (s) 25.1 23.6 13.3 6.0

Level of Service C C B A

Approach Delay (s) 25.1 23.6 13.3 6.0

Approach LOS C C B A

Intersection Summary

HCM Average Control Delay 12.5 HCM Level of Service B

HCM Volume to Capacity ratio 0.54

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 6.0

Intersection Capacity Utilization 97.0% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL2 EBT EBR WBL WBT WBR NBL NBT NBR2 SBL SBT SBR

Lane Configurations

Volume (vph) 300 280 110 40 150 70 100 920 50 30 390 90

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.0 5.0 5.0

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95

Frpb, ped/bikes 1.00 0.99 0.99 1.00 1.00 0.99

Flpb, ped/bikes 0.99 1.00 1.00 0.99 1.00 1.00

Frt 1.00 0.96 0.96 1.00 0.99 0.97

Flt Protected 0.95 1.00 0.99 0.95 1.00 1.00

Satd. Flow (prot) 1746 3360 3336 1758 3500 3394

Flt Permitted 0.58 1.00 0.87 0.37 1.00 0.86

Satd. Flow (perm) 1058 3360 2910 677 3500 2926

Peak-hour factor, PHF 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

Adj. Flow (vph) 303 283 111 40 152 71 101 929 51 30 394 91

RTOR Reduction (vph) 0 52 0 0 0 0 0 5 0 0 23 0

Lane Group Flow (vph) 303 342 0 0 263 0 101 975 0 0 493 0

Confl. Peds. (#/hr) 28 21 21 28 58 66 66 58

Confl. Bikes (#/hr) 9 4 18 13

Turn Type Perm Perm pm+pt Perm

Protected Phases 3 3 1 6 2

Permitted Phases 3 3 6 2

Actuated Green, G (s) 34.5 34.5 34.5 37.5 37.5 30.0

Effective Green, g (s) 34.5 34.5 34.5 37.5 37.5 30.0

Actuated g/C Ratio 0.43 0.43 0.43 0.47 0.47 0.38

Clearance Time (s) 3.0 3.0 3.0 3.0 5.0 5.0

Lane Grp Cap (vph) 456 1449 1255 378 1641 1097

v/s Ratio Prot 0.10 0.02 c0.28

v/s Ratio Perm c0.29 0.09 0.11 0.17

v/c Ratio 0.66 0.24 0.21 0.27 0.59 0.45

Uniform Delay, d1 18.1 14.4 14.2 12.3 15.6 18.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.74

Incremental Delay, d2 7.4 0.4 0.4 1.7 1.6 1.3

Delay (s) 25.6 14.8 14.6 14.0 17.2 33.9

Level of Service C B B B B C

Approach Delay (s) 19.5 14.6 16.9 33.9

Approach LOS B B B C

Intersection Summary

HCM Average Control Delay 20.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.63

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 128.8% ICU Level of Service H

Analysis Period (min) 15

c    Critical Lane Group
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Movement SWR2

Lane Configurations

Volume (vph) 20

Ideal Flow (vphpl) 1900

Total Lost time (s) 5.0

Lane Util. Factor 1.00

Frpb, ped/bikes 1.00

Flpb, ped/bikes 1.00

Frt 0.86

Flt Protected 1.00

Satd. Flow (prot) 1611

Flt Permitted 1.00

Satd. Flow (perm) 1611

Peak-hour factor, PHF 0.99

Adj. Flow (vph) 20

RTOR Reduction (vph) 13

Lane Group Flow (vph) 8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Turn Type custom

Protected Phases

Permitted Phases 2

Actuated Green, G (s) 30.0

Effective Green, g (s) 30.0

Actuated g/C Ratio 0.38

Clearance Time (s) 5.0

Lane Grp Cap (vph) 604

v/s Ratio Prot

v/s Ratio Perm 0.00

v/c Ratio 0.01

Uniform Delay, d1 15.7

Progression Factor 1.00

Incremental Delay, d2 0.0

Delay (s) 15.7

Level of Service B

Approach Delay (s)

Approach LOS

Intersection Summary
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 170 20 470 170 20 340

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 11 11

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00

Frt 0.99 1.00 0.85 1.00 1.00

Flt Protected 0.96 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1754 1863 1583 1711 1801

Flt Permitted 0.96 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1754 1863 1583 1711 1801

Peak-hour factor, PHF 0.93 0.93 0.93 0.93 0.93 0.93

Adj. Flow (vph) 183 22 505 183 22 366

RTOR Reduction (vph) 9 0 0 183 0 0

Lane Group Flow (vph) 196 0 505 0 22 366

Confl. Peds. (#/hr) 6 15

Confl. Bikes (#/hr) 3 9

Turn Type NA Prot

Protected Phases 8 2 1 6

Permitted Phases

Actuated Green, G (s) 7.4 18.4 0.0 0.8 23.2

Effective Green, g (s) 7.4 18.4 0.0 0.8 23.2

Actuated g/C Ratio 0.19 0.48 0.00 0.02 0.60

Clearance Time (s) 4.0 4.0 4.0 4.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 336 888 0 35 1082

v/s Ratio Prot c0.11 c0.27 0.01 c0.20

v/s Ratio Perm

v/c Ratio 0.58 0.57 0.00 0.63 0.34

Uniform Delay, d1 14.2 7.3 19.3 18.8 3.9

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.7 0.5 0.0 22.7 0.1

Delay (s) 15.9 7.8 19.3 41.4 3.9

Level of Service B A B D A

Approach Delay (s) 15.9 10.8 6.1

Approach LOS B B A

Intersection Summary

HCM Average Control Delay 10.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.58

Actuated Cycle Length (s) 38.6 Sum of lost time (s) 12.0

Intersection Capacity Utilization 42.7% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 0 350 357 610 440 50

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 12 10 10 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 0.95 0.95

Frpb, ped/bikes 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.86 1.00 1.00 0.98

Flt Protected 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1611 1652 3303 3346

Flt Permitted 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1611 1652 3303 3346

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 380 388 663 478 54

RTOR Reduction (vph) 0 0 0 0 15 0

Lane Group Flow (vph) 0 380 388 663 517 0

Confl. Peds. (#/hr) 26

Confl. Bikes (#/hr) 4 5

Turn Type Over Prot

Protected Phases 1 1 6 2

Permitted Phases

Actuated Green, G (s) 21.0 21.0 33.0 26.0

Effective Green, g (s) 21.0 21.0 33.0 26.0

Actuated g/C Ratio 0.37 0.37 0.58 0.46

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 594 609 1912 1526

v/s Ratio Prot c0.24 0.23 c0.20 0.15

v/s Ratio Perm

v/c Ratio 0.64 0.64 0.35 0.34

Uniform Delay, d1 14.9 14.9 6.3 10.0

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 5.2 5.0 0.1 0.6

Delay (s) 20.1 19.9 6.4 10.6

Level of Service C B A B

Approach Delay (s) 20.1 11.4 10.6

Approach LOS C B B

Intersection Summary

HCM Average Control Delay 12.9 HCM Level of Service B

HCM Volume to Capacity ratio 0.45

Actuated Cycle Length (s) 57.0 Sum of lost time (s) 5.0

Intersection Capacity Utilization 44.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 10 0 30 0 0 17 30 940 0 20 770 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94

Hourly flow rate (vph) 11 0 32 0 0 18 32 1000 0 21 819 0

Pedestrians 14 74 13

Lane Width (ft) 12.0 12.0 10.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 1 6 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 483 264

pX, platoon unblocked 0.96 0.96 0.93 0.96 0.96 0.95 0.93 0.95

vC, conflicting volume 1471 2014 424 1622 2014 587 833 1074

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1170 1738 232 1328 1738 464 672 976

tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 91 100 95 100 100 96 96 97

cM capacity (veh/h) 119 71 709 87 71 482 841 627

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 43 18 532 500 294 546

Volume Left 11 0 32 0 21 0

Volume Right 32 18 0 0 0 0

cSH 317 482 841 1700 627 1700

Volume to Capacity 0.13 0.04 0.04 0.29 0.03 0.32

Queue Length 95th (ft) 11 3 3 0 3 0

Control Delay (s) 18.1 12.8 1.0 0.0 1.2 0.0

Lane LOS C B A A

Approach Delay (s) 18.1 12.8 0.5 0.4

Approach LOS C B

Intersection Summary

Average Delay 1.0

Intersection Capacity Utilization 63.4% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBU SBL SBT

Lane Configurations

Volume (vph) 150 480 50 150 450 370 70 390 120 60 410 250

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 12 12 10 10 10

Total Lost time (s) 3.0 4.5 3.0 4.5 4.0 4.5 4.5

Lane Util. Factor 1.00 0.95 1.00 0.95 0.91 0.86 0.86

Frpb, ped/bikes 1.00 1.00 1.00 0.98 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.93 0.97 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.99 0.95 0.98

Satd. Flow (prot) 1770 3489 1770 3233 4829 1420 4291

Flt Permitted 0.95 1.00 0.95 1.00 0.99 0.95 0.98

Satd. Flow (perm) 1770 3489 1770 3233 4829 1420 4291

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 153 490 51 153 459 378 71 398 122 61 418 255

RTOR Reduction (vph) 0 7 0 0 133 0 0 43 0 0 0 16

Lane Group Flow (vph) 153 534 0 153 704 0 0 548 0 0 241 548

Confl. Peds. (#/hr) 28 40

Confl. Bikes (#/hr)

Turn Type Prot Prot Split Split Split

Protected Phases 1 6 5 2 8 8 4 4 4

Permitted Phases

Actuated Green, G (s) 13.3 36.4 11.6 34.7 27.5 18.5 18.5

Effective Green, g (s) 13.3 36.4 11.6 34.7 27.5 18.5 18.5

Actuated g/C Ratio 0.12 0.33 0.11 0.32 0.25 0.17 0.17

Clearance Time (s) 3.0 4.5 3.0 4.5 4.0 4.5 4.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 214 1155 187 1020 1207 239 722

v/s Ratio Prot 0.09 0.15 c0.09 c0.22 c0.11 c0.17 0.13

v/s Ratio Perm

v/c Ratio 0.71 0.46 0.82 0.69 0.45 1.01 0.85dl

Uniform Delay, d1 46.5 29.1 48.2 32.9 34.9 45.8 43.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 10.8 1.3 23.4 3.8 1.2 60.4 7.4

Delay (s) 57.3 30.4 71.6 36.8 36.1 106.1 51.0

Level of Service E C E D D F D

Approach Delay (s) 36.3 42.2 36.1 67.5

Approach LOS D D D E

Intersection Summary

HCM Average Control Delay 46.3 HCM Level of Service D

HCM Volume to Capacity ratio 0.69

Actuated Cycle Length (s) 110.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 82.5% ICU Level of Service E

Analysis Period (min) 15

dl    Defacto Left Lane.  Recode with 1 though lane as a left lane.

c    Critical Lane Group
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Movement SBR

Lane Configurations

Volume (vph) 70

Ideal Flow (vphpl) 1900

Lane Width 10

Total Lost time (s)

Lane Util. Factor

Frpb, ped/bikes

Flpb, ped/bikes

Frt

Flt Protected

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Peak-hour factor, PHF 0.98

Adj. Flow (vph) 71

RTOR Reduction (vph) 0

Lane Group Flow (vph) 0

Confl. Peds. (#/hr) 6

Confl. Bikes (#/hr) 10

Turn Type

Protected Phases

Permitted Phases

Actuated Green, G (s)

Effective Green, g (s)

Actuated g/C Ratio

Clearance Time (s)

Vehicle Extension (s)

Lane Grp Cap (vph)

v/s Ratio Prot

v/s Ratio Perm

v/c Ratio

Uniform Delay, d1

Progression Factor

Incremental Delay, d2

Delay (s)

Level of Service

Approach Delay (s)

Approach LOS

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 10 10 20 20 10 30 40 560 10 20 450 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.0

Lane Util. Factor 1.00 1.00 0.95 0.95

Frpb, ped/bikes 0.99 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.93 0.93 1.00 1.00

Flt Protected 0.99 0.98 1.00 1.00

Satd. Flow (prot) 1695 1688 3514 3517

Flt Permitted 0.96 0.93 0.90 0.92

Satd. Flow (perm) 1640 1593 3173 3253

Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Adj. Flow (vph) 10 10 21 21 10 31 42 583 10 21 469 10

RTOR Reduction (vph) 0 15 0 0 23 0 0 1 0 0 2 0

Lane Group Flow (vph) 0 26 0 0 39 0 0 634 0 0 498 0

Confl. Peds. (#/hr) 9 8 8 9 12 20 20 12

Confl. Bikes (#/hr) 1 3 5 5

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 1 1

Permitted Phases 2 2 1 1

Actuated Green, G (s) 21.0 21.0 53.0 53.0

Effective Green, g (s) 21.0 21.0 53.0 53.0

Actuated g/C Ratio 0.26 0.26 0.66 0.66

Clearance Time (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 431 418 2102 2155

v/s Ratio Prot

v/s Ratio Perm 0.02 c0.02 c0.20 0.15

v/c Ratio 0.06 0.09 0.30 0.23

Uniform Delay, d1 22.1 22.3 5.7 5.4

Progression Factor 1.00 1.00 1.44 1.00

Incremental Delay, d2 0.3 0.4 0.4 0.3

Delay (s) 22.4 22.7 8.6 5.6

Level of Service C C A A

Approach Delay (s) 22.4 22.7 8.6 5.6

Approach LOS C C A A

Intersection Summary

HCM Average Control Delay 8.5 HCM Level of Service A

HCM Volume to Capacity ratio 0.24

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 6.0

Intersection Capacity Utilization 82.8% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL2 EBT EBR WBL WBT WBR NBL NBT NBR2 SBL SBT SBR

Lane Configurations

Volume (vph) 180 180 130 20 100 30 70 380 20 30 380 110

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.0 5.0 5.0

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95

Frpb, ped/bikes 1.00 0.99 0.99 1.00 1.00 0.99

Flpb, ped/bikes 0.99 1.00 1.00 0.99 1.00 1.00

Frt 1.00 0.94 0.97 1.00 0.99 0.97

Flt Protected 0.95 1.00 0.99 0.95 1.00 1.00

Satd. Flow (prot) 1751 3273 3387 1760 3503 3367

Flt Permitted 0.65 1.00 0.90 0.33 1.00 0.91

Satd. Flow (perm) 1193 3273 3068 612 3503 3067

Peak-hour factor, PHF 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91

Adj. Flow (vph) 198 198 143 22 110 33 77 418 22 33 418 121

RTOR Reduction (vph) 0 81 0 0 0 0 0 5 0 0 30 0

Lane Group Flow (vph) 198 260 0 0 165 0 77 435 0 0 542 0

Confl. Peds. (#/hr) 19 18 18 19 58 54 54 58

Confl. Bikes (#/hr) 14 8 22 12

Turn Type Perm Perm pm+pt Perm

Protected Phases 3 3 1 6 2

Permitted Phases 3 3 6 2

Actuated Green, G (s) 34.5 34.5 34.5 37.5 37.5 30.0

Effective Green, g (s) 34.5 34.5 34.5 37.5 37.5 30.0

Actuated g/C Ratio 0.43 0.43 0.43 0.47 0.47 0.38

Clearance Time (s) 3.0 3.0 3.0 3.0 5.0 5.0

Lane Grp Cap (vph) 514 1411 1323 351 1642 1150

v/s Ratio Prot 0.08 0.01 c0.12

v/s Ratio Perm c0.17 0.05 0.09 c0.18

v/c Ratio 0.39 0.18 0.12 0.22 0.27 0.47

Uniform Delay, d1 15.5 14.1 13.7 12.3 12.9 19.0

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.82

Incremental Delay, d2 2.2 0.3 0.2 1.4 0.4 1.4

Delay (s) 17.7 14.3 13.9 13.7 13.3 35.8

Level of Service B B B B B D

Approach Delay (s) 15.6 13.9 13.3 35.8

Approach LOS B B B D

Intersection Summary

HCM Average Control Delay 21.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.43

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 13.0

Intersection Capacity Utilization 126.5% ICU Level of Service H

Analysis Period (min) 15

c    Critical Lane Group
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Movement SWR2

Lane Configurations

Volume (vph) 20

Ideal Flow (vphpl) 1900

Total Lost time (s) 5.0

Lane Util. Factor 1.00

Frpb, ped/bikes 1.00

Flpb, ped/bikes 1.00

Frt 0.86

Flt Protected 1.00

Satd. Flow (prot) 1611

Flt Permitted 1.00

Satd. Flow (perm) 1611

Peak-hour factor, PHF 0.91

Adj. Flow (vph) 22

RTOR Reduction (vph) 14

Lane Group Flow (vph) 8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Turn Type custom

Protected Phases

Permitted Phases 2

Actuated Green, G (s) 30.0

Effective Green, g (s) 30.0

Actuated g/C Ratio 0.38

Clearance Time (s) 5.0

Lane Grp Cap (vph) 604

v/s Ratio Prot

v/s Ratio Perm 0.01

v/c Ratio 0.01

Uniform Delay, d1 15.7

Progression Factor 1.00

Incremental Delay, d2 0.0

Delay (s) 15.7

Level of Service B

Approach Delay (s)

Approach LOS

Intersection Summary
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 197 30 802 387 50 282

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 11 11

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 *1.00

Frpb, ped/bikes 0.99 1.00 0.94 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00

Frt 0.98 1.00 0.85 1.00 1.00

Flt Protected 0.96 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1741 1863 1485 1711 1801

Flt Permitted 0.96 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1741 1863 1485 1711 1801

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 201 31 818 395 51 288

RTOR Reduction (vph) 12 0 0 187 0 0

Lane Group Flow (vph) 220 0 818 208 51 288

Confl. Peds. (#/hr) 38 15 15

Confl. Bikes (#/hr) 5 16

Turn Type Perm Prot

Protected Phases 8 2 1 6

Permitted Phases 2

Actuated Green, G (s) 11.2 29.0 29.0 2.8 35.8

Effective Green, g (s) 11.2 29.0 29.0 2.8 35.8

Actuated g/C Ratio 0.20 0.53 0.53 0.05 0.65

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 2.0 2.0 2.0 3.0 2.0

Lane Grp Cap (vph) 355 982 783 87 1172

v/s Ratio Prot c0.13 c0.44 c0.03 0.16

v/s Ratio Perm 0.14

v/c Ratio 0.62 0.83 0.27 0.59 0.25

Uniform Delay, d1 20.0 11.0 7.1 25.5 4.0

Progression Factor 1.00 1.21 3.09 1.00 1.00

Incremental Delay, d2 2.3 7.4 0.7 9.7 0.5

Delay (s) 22.2 20.6 22.8 35.2 4.5

Level of Service C C C D A

Approach Delay (s) 22.2 21.3 9.1

Approach LOS C C A

Intersection Summary

HCM Average Control Delay 19.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.76

Actuated Cycle Length (s) 55.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 62.8% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 0 413 408 1189 438 40

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 12 11 10 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 0.95 0.95

Frpb, ped/bikes 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.86 1.00 1.00 0.99

Flt Protected 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1611 1711 3303 3328

Flt Permitted 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1611 1711 3303 3328

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 0 421 416 1213 447 41

RTOR Reduction (vph) 0 0 0 0 11 0

Lane Group Flow (vph) 0 421 416 1213 477 0

Confl. Peds. (#/hr) 97

Confl. Bikes (#/hr) 3

Turn Type Over Prot

Protected Phases 1 1 6 2

Permitted Phases

Actuated Green, G (s) 18.3 18.3 41.5 26.7

Effective Green, g (s) 18.3 18.3 41.5 26.7

Actuated g/C Ratio 0.33 0.33 0.75 0.49

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 536 569 2492 1616

v/s Ratio Prot c0.26 0.24 c0.37 0.14

v/s Ratio Perm

v/c Ratio 0.79 0.73 0.49 0.29

Uniform Delay, d1 16.6 16.2 2.6 8.5

Progression Factor 1.00 1.13 0.80 0.72

Incremental Delay, d2 7.4 3.4 0.5 0.4

Delay (s) 24.0 21.7 2.6 6.6

Level of Service C C A A

Approach Delay (s) 24.0 7.4 6.6

Approach LOS C A A

Intersection Summary

HCM Average Control Delay 10.0 HCM Level of Service B

HCM Volume to Capacity ratio 0.57

Actuated Cycle Length (s) 55.0 Sum of lost time (s) 5.0

Intersection Capacity Utilization 48.1% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 20 0 40 96 0 281 0 1284 235 148 704 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 11 11 11 10 12 10

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 0.99 1.00 0.94 0.96 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.91 1.00 0.85 0.98 1.00 1.00

Flt Protected 0.98 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1648 1770 1492 3208 1652 3539

Flt Permitted 0.49 0.76 1.00 1.00 0.95 1.00

Satd. Flow (perm) 820 1418 1492 3208 1652 3539

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 20 0 41 98 0 287 0 1310 240 151 718 0

RTOR Reduction (vph) 0 34 0 0 118 0 0 10 0 0 0 0

Lane Group Flow (vph) 0 27 0 98 169 0 0 1540 0 151 718 0

Confl. Peds. (#/hr) 38 33 73 73 33

Confl. Bikes (#/hr) 3 1 16 23

Turn Type Perm Perm Prot

Protected Phases 4 8 2 1 6

Permitted Phases 4 8

Actuated Green, G (s) 17.9 17.9 17.9 70.1 7.0 82.1

Effective Green, g (s) 17.9 17.9 17.9 70.1 7.0 82.1

Actuated g/C Ratio 0.16 0.16 0.16 0.64 0.06 0.75

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 133 231 243 2044 105 2641

v/s Ratio Prot c0.11 c0.48 c0.09 0.20

v/s Ratio Perm 0.03 0.07

v/c Ratio 0.20 0.42 0.70 0.75 1.44 0.27

Uniform Delay, d1 39.9 41.4 43.5 13.9 51.5 4.4

Progression Factor 1.06 1.00 1.00 0.26 1.04 1.03

Incremental Delay, d2 0.7 1.3 8.3 0.9 238.5 0.2

Delay (s) 43.0 42.7 51.8 4.5 292.3 4.8

Level of Service D D D A F A

Approach Delay (s) 43.0 49.5 4.5 54.7

Approach LOS D D A D

Intersection Summary

HCM Average Control Delay 26.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.79

Actuated Cycle Length (s) 110.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 86.7% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group



51st and Broadway Center 2015 plus Project

7: 51st Street & Broadway WEEKDAY PM

Synchro 7 -  Report

Fehr & Peers Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 280 841 80 183 475 393 110 848 201 357 370 142

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 12 12 11 11 11 11 11 11

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 0.97 0.95

Frpb, ped/bikes 1.00 1.00 1.00 0.98 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.93 1.00 0.97 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 3485 1711 3248 1711 3288 3319 3256

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1770 3485 1711 3248 1711 3288 3319 3256

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 286 858 82 187 485 401 112 865 205 364 378 145

RTOR Reduction (vph) 0 7 0 0 143 0 0 18 0 0 36 0

Lane Group Flow (vph) 286 933 0 187 743 0 112 1052 0 364 487 0

Confl. Peds. (#/hr) 9 20 37 8

Confl. Bikes (#/hr) 8 4 6 6

Turn Type Prot Prot Prot Prot

Protected Phases 1 6 5 2 3 8 7 4

Permitted Phases

Actuated Green, G (s) 17.2 34.0 14.5 31.3 11.3 35.0 10.5 34.2

Effective Green, g (s) 17.2 34.0 14.5 31.3 11.3 35.0 10.5 34.2

Actuated g/C Ratio 0.16 0.31 0.13 0.28 0.10 0.32 0.10 0.31

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 277 1077 226 924 176 1046 317 1012

v/s Ratio Prot c0.16 c0.27 0.11 0.23 0.07 c0.32 c0.11 0.15

v/s Ratio Perm

v/c Ratio 1.03 0.87 0.83 0.80 0.64 1.01 1.15 0.48

Uniform Delay, d1 46.4 35.9 46.5 36.5 47.4 37.5 49.8 30.7

Progression Factor 1.00 1.00 0.80 0.44 0.97 0.91 0.92 0.87

Incremental Delay, d2 62.7 7.5 18.3 4.3 6.5 27.4 96.5 1.6

Delay (s) 109.1 43.3 55.6 20.3 52.5 61.6 142.5 28.4

Level of Service F D E C D E F C

Approach Delay (s) 58.7 26.5 60.7 75.2

Approach LOS E C E E

Intersection Summary

HCM Average Control Delay 54.7 HCM Level of Service D

HCM Volume to Capacity ratio 0.99

Actuated Cycle Length (s) 110.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 96.9% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 67 10 60 30 20 40 80 1173 20 20 534 47

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.0

Lane Util. Factor 1.00 1.00 0.95 0.95

Frpb, ped/bikes 0.98 0.98 1.00 0.99

Flpb, ped/bikes 0.99 0.99 1.00 1.00

Frt 0.94 0.94 1.00 0.99

Flt Protected 0.98 0.98 1.00 1.00

Satd. Flow (prot) 1664 1682 3509 3464

Flt Permitted 0.74 0.84 0.86 0.89

Satd. Flow (perm) 1254 1431 3011 3087

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 68 10 61 31 20 41 82 1197 20 20 545 48

RTOR Reduction (vph) 0 34 0 0 35 0 0 1 0 0 3 0

Lane Group Flow (vph) 0 105 0 0 57 0 0 1298 0 0 610 0

Confl. Peds. (#/hr) 14 35 35 14 38 23 23 38

Confl. Bikes (#/hr) 4 6 9 13

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 1 1

Permitted Phases 2 2 1 1

Actuated Green, G (s) 13.3 13.3 90.7 90.7

Effective Green, g (s) 13.3 13.3 90.7 90.7

Actuated g/C Ratio 0.12 0.12 0.82 0.82

Clearance Time (s) 3.0 3.0 3.0 3.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 152 173 2483 2545

v/s Ratio Prot

v/s Ratio Perm c0.08 0.04 c0.43 0.20

v/c Ratio 0.69 0.33 0.52 0.24

Uniform Delay, d1 46.4 44.3 3.0 2.1

Progression Factor 1.00 1.00 1.00 0.42

Incremental Delay, d2 12.3 1.1 0.8 0.2

Delay (s) 58.6 45.4 3.8 1.1

Level of Service E D A A

Approach Delay (s) 58.6 45.4 3.8 1.1

Approach LOS E D A A

Intersection Summary

HCM Average Control Delay 8.3 HCM Level of Service A

HCM Volume to Capacity ratio 0.54

Actuated Cycle Length (s) 110.0 Sum of lost time (s) 6.0

Intersection Capacity Utilization 92.8% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL2 EBT EBR WBL WBT WBR NBL NBT NBR2 SBL SBT SBR

Lane Configurations

Volume (vph) 310 280 110 40 150 72 100 928 50 32 399 101

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.0 5.0 5.0

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95

Frpb, ped/bikes 1.00 0.99 0.99 1.00 1.00 0.99

Flpb, ped/bikes 0.99 1.00 1.00 0.99 1.00 1.00

Frt 1.00 0.96 0.96 1.00 0.99 0.97

Flt Protected 0.95 1.00 0.99 0.95 1.00 1.00

Satd. Flow (prot) 1746 3360 3333 1759 3501 3384

Flt Permitted 0.57 1.00 0.87 0.35 1.00 0.85

Satd. Flow (perm) 1055 3360 2909 651 3501 2898

Peak-hour factor, PHF 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

Adj. Flow (vph) 313 283 111 40 152 73 101 937 51 32 403 102

RTOR Reduction (vph) 0 52 0 0 0 0 0 5 0 0 26 0

Lane Group Flow (vph) 313 342 0 0 265 0 101 983 0 0 511 0

Confl. Peds. (#/hr) 28 21 21 28 58 66 66 58

Confl. Bikes (#/hr) 9 4 18 13

Turn Type Perm Perm pm+pt Perm

Protected Phases 3 3 1 6 2

Permitted Phases 3 3 6 2

Actuated Green, G (s) 34.5 34.5 34.5 37.5 37.5 30.0

Effective Green, g (s) 34.5 34.5 34.5 37.5 37.5 30.0

Actuated g/C Ratio 0.43 0.43 0.43 0.47 0.47 0.38

Clearance Time (s) 3.0 3.0 3.0 3.0 5.0 5.0

Lane Grp Cap (vph) 455 1449 1255 367 1641 1087

v/s Ratio Prot 0.10 0.02 c0.28

v/s Ratio Perm c0.30 0.09 0.11 0.18

v/c Ratio 0.69 0.24 0.21 0.28 0.60 0.47

Uniform Delay, d1 18.4 14.4 14.2 12.4 15.7 19.0

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 8.2 0.4 0.4 1.9 1.6 1.5

Delay (s) 26.6 14.8 14.6 14.2 17.3 20.4

Level of Service C B B B B C

Approach Delay (s) 20.0 14.6 17.0 20.4

Approach LOS C B B C

Intersection Summary

HCM Average Control Delay 18.3 HCM Level of Service B

HCM Volume to Capacity ratio 0.64

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 128.8% ICU Level of Service H

Analysis Period (min) 15

c    Critical Lane Group



51st and Broadway Center 2015 plus Project

9: 40th Street & 40th Street Way WEEKDAY PM

Synchro 7 -  Report

Fehr & Peers Page 9

Movement SWR2

Lane Configurations

Volume (vph) 20

Ideal Flow (vphpl) 1900

Total Lost time (s) 5.0

Lane Util. Factor 1.00

Frpb, ped/bikes 1.00

Flpb, ped/bikes 1.00

Frt 0.86

Flt Protected 1.00

Satd. Flow (prot) 1611

Flt Permitted 1.00

Satd. Flow (perm) 1611

Peak-hour factor, PHF 0.99

Adj. Flow (vph) 20

RTOR Reduction (vph) 13

Lane Group Flow (vph) 8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Turn Type custom

Protected Phases

Permitted Phases 2

Actuated Green, G (s) 30.0

Effective Green, g (s) 30.0

Actuated g/C Ratio 0.38

Clearance Time (s) 5.0

Lane Grp Cap (vph) 604

v/s Ratio Prot

v/s Ratio Perm 0.00

v/c Ratio 0.01

Uniform Delay, d1 15.7

Progression Factor 1.00

Incremental Delay, d2 0.0

Delay (s) 15.7

Level of Service B

Approach Delay (s)

Approach LOS

Intersection Summary
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 173 20 472 170 20 341

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 11 11

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 0.99 1.00 0.94 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00

Frt 0.99 1.00 0.85 1.00 1.00

Flt Protected 0.96 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1749 1863 1486 1711 1801

Flt Permitted 0.96 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1749 1863 1486 1711 1801

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 177 20 482 173 20 348

RTOR Reduction (vph) 9 0 0 75 0 0

Lane Group Flow (vph) 188 0 482 98 20 348

Confl. Peds. (#/hr) 38 15 15

Confl. Bikes (#/hr) 5 16

Turn Type Perm Prot

Protected Phases 8 2 1 6

Permitted Phases 2

Actuated Green, G (s) 10.2 31.3 31.3 1.5 36.8

Effective Green, g (s) 10.2 31.3 31.3 1.5 36.8

Actuated g/C Ratio 0.19 0.57 0.57 0.03 0.67

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 2.0 2.0 2.0 3.0 2.0

Lane Grp Cap (vph) 324 1060 846 47 1205

v/s Ratio Prot c0.11 c0.26 0.01 c0.19

v/s Ratio Perm 0.07

v/c Ratio 0.58 0.45 0.12 0.43 0.29

Uniform Delay, d1 20.4 6.9 5.5 26.3 3.7

Progression Factor 1.00 0.79 0.78 1.00 1.00

Incremental Delay, d2 1.7 1.3 0.3 6.1 0.6

Delay (s) 22.2 6.8 4.5 32.4 4.3

Level of Service C A A C A

Approach Delay (s) 22.2 6.2 5.9

Approach LOS C A A

Intersection Summary

HCM Average Control Delay 8.7 HCM Level of Service A

HCM Volume to Capacity ratio 0.49

Actuated Cycle Length (s) 55.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 44.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 0 372 374 633 472 50

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 12 11 10 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 0.95 0.95

Frpb, ped/bikes 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.86 1.00 1.00 0.99

Flt Protected 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1611 1711 3303 3315

Flt Permitted 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1611 1711 3303 3315

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 0 380 382 646 482 51

RTOR Reduction (vph) 0 0 0 0 11 0

Lane Group Flow (vph) 0 380 382 646 522 0

Confl. Peds. (#/hr) 97

Confl. Bikes (#/hr) 3

Turn Type Over Prot

Protected Phases 1 1 6 2

Permitted Phases

Actuated Green, G (s) 19.0 19.0 31.0 26.0

Effective Green, g (s) 19.0 19.0 31.0 26.0

Actuated g/C Ratio 0.35 0.35 0.56 0.47

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 557 591 1862 1567

v/s Ratio Prot c0.24 0.22 c0.20 0.16

v/s Ratio Perm

v/c Ratio 0.68 0.65 0.35 0.33

Uniform Delay, d1 15.4 15.2 6.5 9.1

Progression Factor 1.00 1.22 0.95 0.80

Incremental Delay, d2 3.4 2.1 0.4 0.6

Delay (s) 18.9 20.6 6.6 7.8

Level of Service B C A A

Approach Delay (s) 18.9 11.8 7.8

Approach LOS B B A

Intersection Summary

HCM Average Control Delay 12.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.49

Actuated Cycle Length (s) 55.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 46.6% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



51st and Broadway Center 2015 plus Project

4: Coronado Avenue & Broadway SATURDAY PEAK

Synchro 7 -  Report

Fehr & Peers Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 10 0 30 101 0 244 0 751 251 178 666 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 11 11 11 10 12 10

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 0.99 1.00 0.94 0.94 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.90 1.00 0.85 0.96 1.00 1.00

Flt Protected 0.99 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1632 1770 1491 3079 1652 3539

Flt Permitted 0.70 0.73 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1152 1360 1491 3079 1652 3539

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 10 0 31 103 0 249 0 766 256 182 680 0

RTOR Reduction (vph) 0 26 0 0 211 0 0 23 0 0 0 0

Lane Group Flow (vph) 0 15 0 103 38 0 0 999 0 182 680 0

Confl. Peds. (#/hr) 38 33 73 73 33

Confl. Bikes (#/hr) 3 1 16 23

Turn Type Perm Perm Prot

Protected Phases 4 8 2 1 6

Permitted Phases 4 8

Actuated Green, G (s) 16.6 16.6 16.6 63.4 15.0 83.4

Effective Green, g (s) 16.6 16.6 16.6 63.4 15.0 83.4

Actuated g/C Ratio 0.15 0.15 0.15 0.58 0.14 0.76

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 174 205 225 1775 225 2683

v/s Ratio Prot 0.03 c0.32 c0.11 0.19

v/s Ratio Perm 0.01 c0.08

v/c Ratio 0.08 0.50 0.17 0.56 0.81 0.25

Uniform Delay, d1 40.2 42.9 40.7 14.6 46.1 4.0

Progression Factor 1.00 1.00 1.00 0.42 1.05 1.02

Incremental Delay, d2 0.2 1.9 0.4 0.9 17.9 0.2

Delay (s) 40.4 44.8 41.0 7.0 66.1 4.3

Level of Service D D D A E A

Approach Delay (s) 40.4 42.1 7.0 17.3

Approach LOS D D A B

Intersection Summary

HCM Average Control Delay 17.0 HCM Level of Service B

HCM Volume to Capacity ratio 0.59

Actuated Cycle Length (s) 110.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 74.0% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 202 570 50 177 514 374 70 422 156 388 273 107

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 12 12 11 11 11 11 11 11

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 0.97 0.95

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.94 1.00 0.96 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 3489 1711 3268 1711 3234 3319 3255

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1770 3489 1711 3268 1711 3234 3319 3255

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 206 582 51 181 524 382 71 431 159 396 279 109

RTOR Reduction (vph) 0 6 0 0 124 0 0 34 0 0 34 0

Lane Group Flow (vph) 206 627 0 181 782 0 71 556 0 396 354 0

Confl. Peds. (#/hr) 9 20 37 8

Confl. Bikes (#/hr) 8 4 6 6

Turn Type Prot Prot Prot Prot

Protected Phases 1 6 5 2 3 8 7 4

Permitted Phases

Actuated Green, G (s) 14.0 26.2 19.2 31.4 8.3 32.9 15.7 40.3

Effective Green, g (s) 14.0 26.2 19.2 31.4 8.3 32.9 15.7 40.3

Actuated g/C Ratio 0.13 0.24 0.17 0.29 0.08 0.30 0.14 0.37

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 225 831 299 933 129 967 474 1193

v/s Ratio Prot c0.12 0.18 0.11 c0.24 0.04 c0.17 c0.12 0.11

v/s Ratio Perm

v/c Ratio 0.92 0.75 0.61 0.84 0.55 0.58 0.84 0.30

Uniform Delay, d1 47.4 38.9 41.9 36.9 49.1 32.6 45.9 24.8

Progression Factor 1.00 1.00 0.78 0.69 0.94 0.95 0.94 0.89

Incremental Delay, d2 37.4 3.9 2.8 5.4 4.9 2.5 11.9 0.6

Delay (s) 84.8 42.8 35.5 30.8 50.9 33.4 54.9 22.7

Level of Service F D D C D C D C

Approach Delay (s) 53.1 31.6 35.3 39.0

Approach LOS D C D D

Intersection Summary

HCM Average Control Delay 39.4 HCM Level of Service D

HCM Volume to Capacity ratio 0.76

Actuated Cycle Length (s) 110.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 88.7% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 22 10 20 20 10 30 40 616 10 20 491 19

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.0

Lane Util. Factor 1.00 1.00 0.95 0.95

Frpb, ped/bikes 0.98 0.98 1.00 1.00

Flpb, ped/bikes 1.00 0.99 1.00 1.00

Frt 0.95 0.93 1.00 0.99

Flt Protected 0.98 0.98 1.00 1.00

Satd. Flow (prot) 1684 1652 3509 3499

Flt Permitted 0.82 0.90 0.89 0.92

Satd. Flow (perm) 1411 1511 3143 3227

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 22 10 20 20 10 31 41 629 10 20 501 19

RTOR Reduction (vph) 0 19 0 0 29 0 0 0 0 0 1 0

Lane Group Flow (vph) 0 33 0 0 32 0 0 680 0 0 539 0

Confl. Peds. (#/hr) 14 35 35 14 38 23 23 38

Confl. Bikes (#/hr) 4 6 9 13

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 1 1

Permitted Phases 2 2 1 1

Actuated Green, G (s) 6.9 6.9 97.1 97.1

Effective Green, g (s) 6.9 6.9 97.1 97.1

Actuated g/C Ratio 0.06 0.06 0.88 0.88

Clearance Time (s) 3.0 3.0 3.0 3.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 89 95 2774 2849

v/s Ratio Prot

v/s Ratio Perm c0.02 0.02 c0.22 0.17

v/c Ratio 0.37 0.34 0.25 0.19

Uniform Delay, d1 49.5 49.4 1.0 0.9

Progression Factor 1.00 1.00 1.00 0.31

Incremental Delay, d2 2.6 2.1 0.2 0.1

Delay (s) 52.1 51.5 1.2 0.4

Level of Service D D A A

Approach Delay (s) 52.1 51.5 1.2 0.4

Approach LOS D D A A

Intersection Summary

HCM Average Control Delay 5.2 HCM Level of Service A

HCM Volume to Capacity ratio 0.25

Actuated Cycle Length (s) 110.0 Sum of lost time (s) 6.0

Intersection Capacity Utilization 76.5% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL2 EBT EBR WBL WBT WBR NBL NBT NBR2 SBL SBT SBR

Lane Configurations

Volume (vph) 198 180 130 20 100 33 70 395 20 32 391 123

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.0 5.0 5.0

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95

Frpb, ped/bikes 1.00 0.99 0.99 1.00 1.00 0.99

Flpb, ped/bikes 0.98 1.00 1.00 0.99 1.00 1.00

Frt 1.00 0.94 0.97 1.00 0.99 0.97

Flt Protected 0.95 1.00 0.99 0.95 1.00 1.00

Satd. Flow (prot) 1742 3274 3375 1759 3504 3356

Flt Permitted 0.65 1.00 0.91 0.34 1.00 0.91

Satd. Flow (perm) 1200 3274 3078 636 3504 3064

Peak-hour factor, PHF 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

Adj. Flow (vph) 200 182 131 20 101 33 71 399 20 32 395 124

RTOR Reduction (vph) 0 75 0 0 0 0 0 4 0 0 34 0

Lane Group Flow (vph) 200 238 0 0 154 0 71 415 0 0 517 0

Confl. Peds. (#/hr) 28 21 21 28 58 66 66 58

Confl. Bikes (#/hr) 9 4 18 13

Turn Type Perm Perm pm+pt Perm

Protected Phases 3 3 1 6 2

Permitted Phases 3 3 6 2

Actuated Green, G (s) 34.5 34.5 34.5 37.5 37.5 30.0

Effective Green, g (s) 34.5 34.5 34.5 37.5 37.5 30.0

Actuated g/C Ratio 0.43 0.43 0.43 0.47 0.47 0.38

Clearance Time (s) 3.0 3.0 3.0 3.0 5.0 5.0

Lane Grp Cap (vph) 518 1412 1327 361 1643 1149

v/s Ratio Prot 0.07 0.01 c0.12

v/s Ratio Perm c0.17 0.05 0.08 c0.17

v/c Ratio 0.39 0.17 0.12 0.20 0.25 0.45

Uniform Delay, d1 15.5 14.0 13.6 12.2 12.8 18.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.2 0.3 0.2 1.2 0.4 1.3

Delay (s) 17.7 14.2 13.8 13.4 13.2 20.1

Level of Service B B B B B C

Approach Delay (s) 15.6 13.8 13.2 20.1

Approach LOS B B B C

Intersection Summary

HCM Average Control Delay 16.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.42

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 13.0

Intersection Capacity Utilization 126.5% ICU Level of Service H

Analysis Period (min) 15

c    Critical Lane Group
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Movement SWR2

Lane Configurations

Volume (vph) 20

Ideal Flow (vphpl) 1900

Total Lost time (s) 5.0

Lane Util. Factor 1.00

Frpb, ped/bikes 1.00

Flpb, ped/bikes 1.00

Frt 0.86

Flt Protected 1.00

Satd. Flow (prot) 1611

Flt Permitted 1.00

Satd. Flow (perm) 1611

Peak-hour factor, PHF 0.99

Adj. Flow (vph) 20

RTOR Reduction (vph) 13

Lane Group Flow (vph) 8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Turn Type custom

Protected Phases

Permitted Phases 2

Actuated Green, G (s) 30.0

Effective Green, g (s) 30.0

Actuated g/C Ratio 0.38

Clearance Time (s) 5.0

Lane Grp Cap (vph) 604

v/s Ratio Prot

v/s Ratio Perm 0.00

v/c Ratio 0.01

Uniform Delay, d1 15.7

Progression Factor 1.00

Incremental Delay, d2 0.0

Delay (s) 15.7

Level of Service B

Approach Delay (s)

Approach LOS

Intersection Summary
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 220 40 1250 450 50 490

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 11 11

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 0.99 1.00 0.93 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00

Frt 0.98 1.00 0.85 1.00 1.00

Flt Protected 0.96 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1732 1863 1466 1711 1801

Flt Permitted 0.96 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1732 1863 1466 1711 1801

Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97

Adj. Flow (vph) 227 41 1289 464 52 505

RTOR Reduction (vph) 13 0 0 210 0 0

Lane Group Flow (vph) 255 0 1289 254 52 505

Confl. Peds. (#/hr) 48 19 19

Confl. Bikes (#/hr) 6 21

Turn Type Perm Prot

Protected Phases 8 2 1 6

Permitted Phases 2

Actuated Green, G (s) 12.0 27.4 27.4 3.6 35.0

Effective Green, g (s) 12.0 27.4 27.4 3.6 35.0

Actuated g/C Ratio 0.22 0.50 0.50 0.07 0.64

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 378 928 730 112 1146

v/s Ratio Prot c0.15 c0.69 0.03 c0.28

v/s Ratio Perm 0.17

v/c Ratio 0.67 1.39 0.35 0.46 0.44

Uniform Delay, d1 19.7 13.8 8.4 24.8 5.1

Progression Factor 1.00 1.01 1.32 1.00 1.00

Incremental Delay, d2 3.7 179.6 0.9 1.1 1.2

Delay (s) 23.4 193.5 11.9 25.9 6.3

Level of Service C F B C A

Approach Delay (s) 23.4 145.4 8.1

Approach LOS C F A

Intersection Summary

HCM Average Control Delay 103.1 HCM Level of Service F

HCM Volume to Capacity ratio 1.13

Actuated Cycle Length (s) 55.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 87.7% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 0 450 470 1710 650 60

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 12 10 10 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 0.95 0.95

Frpb, ped/bikes 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.86 1.00 1.00 0.99

Flt Protected 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1611 1652 3303 3316

Flt Permitted 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1611 1652 3303 3316

Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94

Adj. Flow (vph) 0 479 500 1819 691 64

RTOR Reduction (vph) 0 0 0 0 12 0

Lane Group Flow (vph) 0 479 500 1819 743 0

Confl. Peds. (#/hr) 123

Confl. Bikes (#/hr) 3

Turn Type Over Prot

Protected Phases 1 1 6 2

Permitted Phases

Actuated Green, G (s) 19.6 19.6 41.5 25.4

Effective Green, g (s) 19.6 19.6 41.5 25.4

Actuated g/C Ratio 0.36 0.36 0.75 0.46

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 574 589 2492 1531

v/s Ratio Prot 0.30 c0.30 c0.55 0.22

v/s Ratio Perm

v/c Ratio 0.83 0.85 0.73 0.49

Uniform Delay, d1 16.2 16.3 3.7 10.3

Progression Factor 1.00 1.23 0.99 0.76

Incremental Delay, d2 10.1 5.2 0.8 1.0

Delay (s) 26.3 25.3 4.5 8.8

Level of Service C C A A

Approach Delay (s) 26.3 9.0 8.8

Approach LOS C A A

Intersection Summary

HCM Average Control Delay 11.3 HCM Level of Service B

HCM Volume to Capacity ratio 0.74

Actuated Cycle Length (s) 55.0 Sum of lost time (s) 5.0

Intersection Capacity Utilization 56.6% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 20 0 40 7 0 22 14 2140 1 11 1090 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 21 0 42 7 0 23 15 2253 1 12 1147 0

Pedestrians 42 93 19

Lane Width (ft) 12.0 12.0 10.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 4 8 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 483 264

pX, platoon unblocked 0.82 0.82 0.87 0.82 0.82 0.75 0.87 0.75

vC, conflicting volume 2410 3589 616 3015 3588 1239 1189 2347

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1542 2986 249 2282 2985 649 911 2128

tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 56 100 93 43 100 92 98 93

cM capacity (veh/h) 48 9 628 13 9 281 622 174

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 63 31 1141 1127 394 765

Volume Left 21 7 15 0 12 0

Volume Right 42 23 0 1 0 0

cSH 124 47 622 1700 174 1700

Volume to Capacity 0.51 0.65 0.02 0.66 0.07 0.45

Queue Length 95th (ft) 59 63 2 0 5 0

Control Delay (s) 60.5 173.9 0.9 0.0 3.1 0.0

Lane LOS F F A A

Approach Delay (s) 60.5 173.9 0.5 1.0

Approach LOS F F

Intersection Summary

Average Delay 3.2

Intersection Capacity Utilization 83.7% ICU Level of Service E

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBU SBL SBT

Lane Configurations

Volume (vph) 290 880 90 200 470 520 130 1280 240 70 450 510

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 12 12 10 10 10

Total Lost time (s) 3.0 4.5 3.0 4.5 4.0 4.5 4.5

Lane Util. Factor 1.00 0.95 1.00 0.95 0.91 0.86 0.86

Frpb, ped/bikes 1.00 1.00 1.00 0.98 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.92 0.98 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (prot) 1770 3480 1770 3181 4895 1420 4310

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 0.99

Satd. Flow (perm) 1770 3480 1770 3181 4895 1420 4310

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 296 898 92 204 480 531 133 1306 245 71 459 520

RTOR Reduction (vph) 0 7 0 0 164 0 0 22 0 0 0 18

Lane Group Flow (vph) 296 983 0 204 847 0 0 1662 0 0 291 863

Confl. Peds. (#/hr) 11 26 46

Confl. Bikes (#/hr) 10 5 8

Turn Type Prot Prot Split Split Split

Protected Phases 1 6 5 2 8 8 4 4 4

Permitted Phases

Actuated Green, G (s) 19.8 36.0 12.0 28.2 27.5 18.5 18.5

Effective Green, g (s) 19.8 36.0 12.0 28.2 27.5 18.5 18.5

Actuated g/C Ratio 0.18 0.33 0.11 0.26 0.25 0.17 0.17

Clearance Time (s) 3.0 4.5 3.0 4.5 4.0 4.5 4.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 319 1139 193 815 1224 239 725

v/s Ratio Prot c0.17 0.28 c0.12 c0.27 c0.34 c0.20 0.20

v/s Ratio Perm

v/c Ratio 0.93 0.86 1.06 1.04 1.36 1.22 1.19

Uniform Delay, d1 44.4 34.7 49.0 40.9 41.2 45.8 45.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.05 1.05

Incremental Delay, d2 31.9 8.7 80.7 42.0 166.5 126.6 97.5

Delay (s) 76.3 43.4 129.7 82.9 207.8 174.9 145.4

Level of Service E D F F F F F

Approach Delay (s) 51.0 90.8 207.8 152.7

Approach LOS D F F F

Intersection Summary

HCM Average Control Delay 131.6 HCM Level of Service F

HCM Volume to Capacity ratio 1.16

Actuated Cycle Length (s) 110.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 111.9% ICU Level of Service H

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBR

Lane Configurations

Volume (vph) 120

Ideal Flow (vphpl) 1900

Lane Width 10

Total Lost time (s)

Lane Util. Factor

Frpb, ped/bikes

Flpb, ped/bikes

Frt

Flt Protected

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Peak-hour factor, PHF 0.98

Adj. Flow (vph) 122

RTOR Reduction (vph) 0

Lane Group Flow (vph) 0

Confl. Peds. (#/hr) 10

Confl. Bikes (#/hr) 8

Turn Type

Protected Phases

Permitted Phases

Actuated Green, G (s)

Effective Green, g (s)

Actuated g/C Ratio

Clearance Time (s)

Vehicle Extension (s)

Lane Grp Cap (vph)

v/s Ratio Prot

v/s Ratio Perm

v/c Ratio

Uniform Delay, d1

Progression Factor

Incremental Delay, d2

Delay (s)

Level of Service

Approach Delay (s)

Approach LOS

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 80 10 90 40 30 60 110 1620 30 30 710 50

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.0

Lane Util. Factor 1.00 1.00 0.95 0.95

Frpb, ped/bikes 0.98 0.99 1.00 0.99

Flpb, ped/bikes 1.00 0.99 1.00 1.00

Frt 0.93 0.94 1.00 0.99

Flt Protected 0.98 0.98 1.00 1.00

Satd. Flow (prot) 1654 1686 3511 3477

Flt Permitted 0.83 0.89 0.82 0.79

Satd. Flow (perm) 1409 1529 2871 2769

Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94

Adj. Flow (vph) 85 11 96 43 32 64 117 1723 32 32 755 53

RTOR Reduction (vph) 0 45 0 0 21 0 0 1 0 0 6 0

Lane Group Flow (vph) 0 147 0 0 118 0 0 1871 0 0 834 0

Confl. Peds. (#/hr) 18 45 45 18 48 29 29 48

Confl. Bikes (#/hr) 5 8 11 16

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 1 1

Permitted Phases 2 2 1 1

Actuated Green, G (s) 21.0 21.0 53.0 53.0

Effective Green, g (s) 21.0 21.0 53.0 53.0

Actuated g/C Ratio 0.26 0.26 0.66 0.66

Clearance Time (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 370 401 1902 1834

v/s Ratio Prot

v/s Ratio Perm c0.10 0.08 c0.65 0.30

v/c Ratio 0.40 0.29 0.98 0.45

Uniform Delay, d1 24.3 23.6 13.1 6.5

Progression Factor 1.00 1.00 1.34 1.00

Incremental Delay, d2 3.2 1.9 12.0 0.8

Delay (s) 27.5 25.4 29.5 7.3

Level of Service C C C A

Approach Delay (s) 27.5 25.4 29.5 7.3

Approach LOS C C C A

Intersection Summary

HCM Average Control Delay 23.1 HCM Level of Service C

HCM Volume to Capacity ratio 0.82

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 6.0

Intersection Capacity Utilization 111.5% ICU Level of Service H

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL2 EBT EBR WBL WBT WBR NBL NBT NBR2 SBL SBT SBR

Lane Configurations

Volume (vph) 410 310 140 50 170 110 130 1280 70 50 540 130

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.0 5.0 5.0

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95

Frpb, ped/bikes 1.00 0.99 0.99 1.00 1.00 0.99

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.95 0.95 1.00 0.99 0.97

Flt Protected 0.95 1.00 0.99 0.95 1.00 1.00

Satd. Flow (prot) 1743 3337 3290 1763 3498 3381

Flt Permitted 0.52 1.00 0.85 0.24 1.00 0.68

Satd. Flow (perm) 954 3337 2802 454 3498 2299

Peak-hour factor, PHF 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

Adj. Flow (vph) 414 313 141 51 172 111 131 1293 71 51 545 131

RTOR Reduction (vph) 0 65 0 0 0 0 0 5 0 0 23 0

Lane Group Flow (vph) 414 389 0 0 334 0 131 1359 0 0 704 0

Confl. Peds. (#/hr) 35 27 27 35 74 83 83 74

Confl. Bikes (#/hr) 11 5 22 16

Turn Type Perm Perm pm+pt Perm

Protected Phases 3 3 1 6 2

Permitted Phases 3 3 6 2

Actuated Green, G (s) 34.5 34.5 34.5 37.5 37.5 30.0

Effective Green, g (s) 34.5 34.5 34.5 37.5 37.5 30.0

Actuated g/C Ratio 0.43 0.43 0.43 0.47 0.47 0.38

Clearance Time (s) 3.0 3.0 3.0 3.0 5.0 5.0

Lane Grp Cap (vph) 411 1439 1208 286 1640 862

v/s Ratio Prot 0.12 0.03 c0.39

v/s Ratio Perm c0.43 0.12 0.19 0.31

v/c Ratio 1.01 0.27 0.28 0.46 0.83 0.82

Uniform Delay, d1 22.8 14.6 14.7 13.2 18.5 22.5

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.61

Incremental Delay, d2 46.2 0.5 0.6 5.2 5.0 7.7

Delay (s) 69.0 15.1 15.3 18.4 23.5 44.1

Level of Service E B B B C D

Approach Delay (s) 40.8 15.3 23.0 44.1

Approach LOS D B C D

Intersection Summary

HCM Average Control Delay 31.1 HCM Level of Service C

HCM Volume to Capacity ratio 0.91

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 135.4% ICU Level of Service H

Analysis Period (min) 15

c    Critical Lane Group
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Movement SWR2

Lane Configurations

Volume (vph) 30

Ideal Flow (vphpl) 1900

Total Lost time (s) 5.0

Lane Util. Factor 1.00

Frpb, ped/bikes 1.00

Flpb, ped/bikes 1.00

Frt 0.86

Flt Protected 1.00

Satd. Flow (prot) 1611

Flt Permitted 1.00

Satd. Flow (perm) 1611

Peak-hour factor, PHF 0.99

Adj. Flow (vph) 30

RTOR Reduction (vph) 19

Lane Group Flow (vph) 11

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Turn Type custom

Protected Phases

Permitted Phases 2

Actuated Green, G (s) 30.0

Effective Green, g (s) 30.0

Actuated g/C Ratio 0.38

Clearance Time (s) 5.0

Lane Grp Cap (vph) 604

v/s Ratio Prot

v/s Ratio Perm 0.01

v/c Ratio 0.02

Uniform Delay, d1 15.7

Progression Factor 1.00

Incremental Delay, d2 0.1

Delay (s) 15.8

Level of Service B

Approach Delay (s)

Approach LOS

Intersection Summary
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 200 30 650 200 30 500

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 11 11

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00

Frt 0.98 1.00 0.85 1.00 1.00

Flt Protected 0.96 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1749 1863 1583 1711 1801

Flt Permitted 0.96 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1749 1863 1583 1711 1801

Peak-hour factor, PHF 0.93 0.93 0.93 0.93 0.93 0.93

Adj. Flow (vph) 215 32 699 215 32 538

RTOR Reduction (vph) 11 0 0 215 0 0

Lane Group Flow (vph) 236 0 699 0 32 538

Confl. Peds. (#/hr) 8 19

Confl. Bikes (#/hr) 3 11

Turn Type NA Prot

Protected Phases 8 2 1 6

Permitted Phases

Actuated Green, G (s) 10.6 24.4 0.0 2.1 30.5

Effective Green, g (s) 10.6 24.4 0.0 2.1 30.5

Actuated g/C Ratio 0.22 0.50 0.00 0.04 0.62

Clearance Time (s) 4.0 4.0 4.0 4.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 378 926 0 73 1119

v/s Ratio Prot c0.13 c0.38 0.02 c0.30

v/s Ratio Perm

v/c Ratio 0.62 0.75 0.00 0.44 0.48

Uniform Delay, d1 17.4 9.9 24.6 22.9 5.0

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.3 3.1 0.0 1.5 0.1

Delay (s) 19.8 13.1 24.6 24.5 5.1

Level of Service B B C C A

Approach Delay (s) 19.8 15.8 6.2

Approach LOS B B A

Intersection Summary

HCM Average Control Delay 13.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.72

Actuated Cycle Length (s) 49.1 Sum of lost time (s) 12.0

Intersection Capacity Utilization 54.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 0 380 400 850 630 70

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 12 10 10 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 0.95 0.95

Frpb, ped/bikes 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.86 1.00 1.00 0.99

Flt Protected 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1611 1652 3303 3344

Flt Permitted 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1611 1652 3303 3344

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 413 435 924 685 76

RTOR Reduction (vph) 0 0 0 0 15 0

Lane Group Flow (vph) 0 413 435 924 746 0

Confl. Peds. (#/hr) 32

Confl. Bikes (#/hr) 5 6

Turn Type Over Prot

Protected Phases 1 1 6 2

Permitted Phases

Actuated Green, G (s) 21.0 21.0 33.0 26.0

Effective Green, g (s) 21.0 21.0 33.0 26.0

Actuated g/C Ratio 0.37 0.37 0.58 0.46

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 594 609 1912 1525

v/s Ratio Prot 0.26 c0.26 c0.28 0.22

v/s Ratio Perm

v/c Ratio 0.70 0.71 0.48 0.49

Uniform Delay, d1 15.3 15.4 7.0 10.9

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 6.6 7.0 0.2 1.1

Delay (s) 21.9 22.4 7.2 12.0

Level of Service C C A B

Approach Delay (s) 21.9 12.1 12.0

Approach LOS C B B

Intersection Summary

HCM Average Control Delay 13.6 HCM Level of Service B

HCM Volume to Capacity ratio 0.55

Actuated Cycle Length (s) 57.0 Sum of lost time (s) 5.0

Intersection Capacity Utilization 51.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 20 0 30 0 0 17 18 1210 0 20 990 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94

Hourly flow rate (vph) 21 0 32 0 0 18 19 1287 0 21 1053 0

Pedestrians 17 92 16

Lane Width (ft) 12.0 12.0 10.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 1 8 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 483 264

pX, platoon unblocked 0.92 0.92 0.87 0.92 0.92 0.89 0.87 0.89

vC, conflicting volume 1829 2530 544 2019 2530 752 1070 1379

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1183 1942 167 1388 1942 466 775 1173

tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 81 100 96 100 100 96 97 96

cM capacity (veh/h) 110 50 725 73 50 440 715 484

Direction, Lane # EB 1 WB 1 NB 1 NB 2 SB 1 SB 2

Volume Total 53 18 663 644 372 702

Volume Left 21 0 19 0 21 0

Volume Right 32 18 0 0 0 0

cSH 225 440 715 1700 484 1700

Volume to Capacity 0.24 0.04 0.03 0.38 0.04 0.41

Queue Length 95th (ft) 22 3 2 0 3 0

Control Delay (s) 25.9 13.5 0.7 0.0 1.4 0.0

Lane LOS D B A A

Approach Delay (s) 25.9 13.5 0.4 0.5

Approach LOS D B

Intersection Summary

Average Delay 1.1

Intersection Capacity Utilization 62.5% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBU SBL SBT

Lane Configurations

Volume (vph) 170 520 60 190 520 470 90 550 170 60 470 410

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 12 12 10 10 10

Total Lost time (s) 3.0 4.5 3.0 4.5 4.0 4.5 4.5

Lane Util. Factor 1.00 0.95 1.00 0.95 0.91 0.86 0.86

Frpb, ped/bikes 1.00 1.00 1.00 0.98 0.98 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.93 0.97 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.99 0.95 0.98

Satd. Flow (prot) 1770 3485 1770 3205 4815 1420 4318

Flt Permitted 0.95 1.00 0.95 1.00 0.99 0.95 0.98

Satd. Flow (perm) 1770 3485 1770 3205 4815 1420 4318

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 173 531 61 194 531 480 92 561 173 61 480 418

RTOR Reduction (vph) 0 8 0 0 146 0 0 44 0 0 0 12

Lane Group Flow (vph) 173 584 0 194 865 0 0 783 0 0 272 757

Confl. Peds. (#/hr) 35 49

Confl. Bikes (#/hr)

Turn Type Prot Prot Split Split Split

Protected Phases 1 6 5 2 8 8 4 4 4

Permitted Phases

Actuated Green, G (s) 13.9 36.0 12.0 34.1 27.5 18.5 18.5

Effective Green, g (s) 13.9 36.0 12.0 34.1 27.5 18.5 18.5

Actuated g/C Ratio 0.13 0.33 0.11 0.31 0.25 0.17 0.17

Clearance Time (s) 3.0 4.5 3.0 4.5 4.0 4.5 4.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 224 1141 193 994 1204 239 726

v/s Ratio Prot 0.10 0.17 c0.11 c0.27 c0.16 c0.19 0.18

v/s Ratio Perm

v/c Ratio 0.77 0.51 1.01 0.87 0.65 1.14 1.04

Uniform Delay, d1 46.5 29.9 49.0 35.9 36.9 45.8 45.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 15.2 1.6 66.1 10.3 2.7 100.5 44.8

Delay (s) 61.7 31.5 115.1 46.2 39.7 146.3 90.6

Level of Service E C F D D F F

Approach Delay (s) 38.4 57.3 39.7 105.1

Approach LOS D E D F

Intersection Summary

HCM Average Control Delay 62.7 HCM Level of Service E

HCM Volume to Capacity ratio 0.86

Actuated Cycle Length (s) 110.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 89.1% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBR

Lane Configurations

Volume (vph) 80

Ideal Flow (vphpl) 1900

Lane Width 10

Total Lost time (s)

Lane Util. Factor

Frpb, ped/bikes

Flpb, ped/bikes

Frt

Flt Protected

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Peak-hour factor, PHF 0.98

Adj. Flow (vph) 82

RTOR Reduction (vph) 0

Lane Group Flow (vph) 0

Confl. Peds. (#/hr) 8

Confl. Bikes (#/hr) 13

Turn Type

Protected Phases

Permitted Phases

Actuated Green, G (s)

Effective Green, g (s)

Actuated g/C Ratio

Clearance Time (s)

Vehicle Extension (s)

Lane Grp Cap (vph)

v/s Ratio Prot

v/s Ratio Perm

v/c Ratio

Uniform Delay, d1

Progression Factor

Incremental Delay, d2

Delay (s)

Level of Service

Approach Delay (s)

Approach LOS

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 20 10 40 30 20 50 60 710 10 40 590 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.0

Lane Util. Factor 1.00 1.00 0.95 0.95

Frpb, ped/bikes 0.99 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.92 0.93 1.00 1.00

Flt Protected 0.99 0.99 1.00 1.00

Satd. Flow (prot) 1672 1690 3515 3505

Flt Permitted 0.93 0.92 0.86 0.87

Satd. Flow (perm) 1570 1577 3023 3070

Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Adj. Flow (vph) 21 10 42 31 21 52 62 740 10 42 615 21

RTOR Reduction (vph) 0 31 0 0 38 0 0 1 0 0 3 0

Lane Group Flow (vph) 0 42 0 0 66 0 0 811 0 0 675 0

Confl. Peds. (#/hr) 11 9 9 11 14 25 25 14

Confl. Bikes (#/hr) 2 3 6 6

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 1 1

Permitted Phases 2 2 1 1

Actuated Green, G (s) 21.0 21.0 53.0 53.0

Effective Green, g (s) 21.0 21.0 53.0 53.0

Actuated g/C Ratio 0.26 0.26 0.66 0.66

Clearance Time (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 412 414 2003 2034

v/s Ratio Prot

v/s Ratio Perm 0.03 c0.04 c0.27 0.22

v/c Ratio 0.10 0.16 0.40 0.33

Uniform Delay, d1 22.4 22.7 6.2 5.8

Progression Factor 1.00 1.00 1.39 1.00

Incremental Delay, d2 0.5 0.8 0.6 0.4

Delay (s) 22.9 23.5 9.2 6.3

Level of Service C C A A

Approach Delay (s) 22.9 23.5 9.2 6.3

Approach LOS C C A A

Intersection Summary

HCM Average Control Delay 9.5 HCM Level of Service A

HCM Volume to Capacity ratio 0.34

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 6.0

Intersection Capacity Utilization 85.0% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL2 EBT EBR WBL WBT WBR NBL NBT NBR2 SBL SBT SBR

Lane Configurations

Volume (vph) 240 210 170 30 110 50 90 530 30 50 480 160

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.0 5.0 5.0

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95

Frpb, ped/bikes 1.00 0.98 0.99 1.00 1.00 0.98

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.93 0.96 1.00 0.99 0.97

Flt Protected 0.95 1.00 0.99 0.95 1.00 1.00

Satd. Flow (prot) 1748 3249 3339 1764 3498 3340

Flt Permitted 0.62 1.00 0.87 0.23 1.00 0.86

Satd. Flow (perm) 1142 3249 2922 425 3498 2883

Peak-hour factor, PHF 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91

Adj. Flow (vph) 264 231 187 33 121 55 99 582 33 55 527 176

RTOR Reduction (vph) 0 106 0 0 0 0 0 5 0 0 36 0

Lane Group Flow (vph) 264 312 0 0 209 0 99 610 0 0 722 0

Confl. Peds. (#/hr) 24 22 22 24 71 66 66 71

Confl. Bikes (#/hr) 17 9 27 14

Turn Type Perm Perm pm+pt Perm

Protected Phases 3 3 1 6 2

Permitted Phases 3 3 6 2

Actuated Green, G (s) 34.5 34.5 34.5 37.5 37.5 30.0

Effective Green, g (s) 34.5 34.5 34.5 37.5 37.5 30.0

Actuated g/C Ratio 0.43 0.43 0.43 0.47 0.47 0.38

Clearance Time (s) 3.0 3.0 3.0 3.0 5.0 5.0

Lane Grp Cap (vph) 492 1401 1260 275 1640 1081

v/s Ratio Prot 0.10 0.02 c0.17

v/s Ratio Perm c0.23 0.07 0.15 c0.25

v/c Ratio 0.54 0.22 0.17 0.36 0.37 0.67

Uniform Delay, d1 16.8 14.3 13.9 13.1 13.7 20.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.74

Incremental Delay, d2 4.2 0.4 0.3 3.6 0.6 3.2

Delay (s) 21.0 14.7 14.2 16.7 14.3 39.4

Level of Service C B B B B D

Approach Delay (s) 17.1 14.2 14.6 39.4

Approach LOS B B B D

Intersection Summary

HCM Average Control Delay 23.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.60

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 13.0

Intersection Capacity Utilization 128.8% ICU Level of Service H

Analysis Period (min) 15

c    Critical Lane Group



51st and Broadway Center 2035

9: 40th Street & 40th Street Way Saturday Peak

Synchro 7 -  Report

Fehr & Peers Page 10

Movement SWR2

Lane Configurations

Volume (vph) 30

Ideal Flow (vphpl) 1900

Total Lost time (s) 5.0

Lane Util. Factor 1.00

Frpb, ped/bikes 1.00

Flpb, ped/bikes 1.00

Frt 0.86

Flt Protected 1.00

Satd. Flow (prot) 1611

Flt Permitted 1.00

Satd. Flow (perm) 1611

Peak-hour factor, PHF 0.91

Adj. Flow (vph) 33

RTOR Reduction (vph) 21

Lane Group Flow (vph) 12

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Turn Type custom

Protected Phases

Permitted Phases 2

Actuated Green, G (s) 30.0

Effective Green, g (s) 30.0

Actuated g/C Ratio 0.38

Clearance Time (s) 5.0

Lane Grp Cap (vph) 604

v/s Ratio Prot

v/s Ratio Perm 0.01

v/c Ratio 0.02

Uniform Delay, d1 15.7

Progression Factor 1.00

Incremental Delay, d2 0.1

Delay (s) 15.8

Level of Service B

Approach Delay (s)

Approach LOS

Intersection Summary
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 227 40 1262 457 50 502

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 11 11

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 *1.00

Frpb, ped/bikes 0.99 1.00 0.93 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00

Frt 0.98 1.00 0.85 1.00 1.00

Flt Protected 0.96 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1734 1863 1466 1711 1801

Flt Permitted 0.96 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1734 1863 1466 1711 1801

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 232 41 1288 466 51 512

RTOR Reduction (vph) 13 0 0 205 0 0

Lane Group Flow (vph) 260 0 1288 261 51 512

Confl. Peds. (#/hr) 48 19 19

Confl. Bikes (#/hr) 6 21

Turn Type Perm Prot

Protected Phases 8 2 1 6

Permitted Phases 2

Actuated Green, G (s) 12.3 28.2 28.2 2.5 34.7

Effective Green, g (s) 12.3 28.2 28.2 2.5 34.7

Actuated g/C Ratio 0.22 0.51 0.51 0.05 0.63

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 2.0 2.0 2.0 3.0 2.0

Lane Grp Cap (vph) 388 955 752 78 1136

v/s Ratio Prot c0.15 c0.69 0.03 c0.28

v/s Ratio Perm 0.18

v/c Ratio 0.67 1.35 0.35 0.65 0.45

Uniform Delay, d1 19.5 13.4 7.9 25.8 5.2

Progression Factor 1.00 1.60 2.34 1.00 1.00

Incremental Delay, d2 3.4 161.8 0.9 18.0 1.3

Delay (s) 22.9 183.2 19.5 43.8 6.5

Level of Service C F B D A

Approach Delay (s) 22.9 139.7 9.9

Approach LOS C F A

Intersection Summary

HCM Average Control Delay 99.2 HCM Level of Service F

HCM Volume to Capacity ratio 1.12

Actuated Cycle Length (s) 55.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 88.7% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group



51st and Broadway Center 2035 plus Project

3: College Avenue & Broadway WEEKDAY PM

Synchro 7 -  Report

Fehr & Peers Page 4

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 0 463 498 1729 668 60

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 12 11 10 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 0.95 0.95

Frpb, ped/bikes 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.86 1.00 1.00 0.99

Flt Protected 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1611 1711 3303 3319

Flt Permitted 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1611 1711 3303 3319

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 0 472 508 1764 682 61

RTOR Reduction (vph) 0 0 0 0 11 0

Lane Group Flow (vph) 0 472 508 1764 732 0

Confl. Peds. (#/hr) 123

Confl. Bikes (#/hr) 3

Turn Type Over Prot

Protected Phases 1 1 6 2

Permitted Phases

Actuated Green, G (s) 19.5 19.5 41.5 25.5

Effective Green, g (s) 19.5 19.5 41.5 25.5

Actuated g/C Ratio 0.35 0.35 0.75 0.46

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 571 607 2492 1539

v/s Ratio Prot 0.29 c0.30 c0.53 0.22

v/s Ratio Perm

v/c Ratio 0.83 0.84 0.71 0.48

Uniform Delay, d1 16.2 16.3 3.6 10.1

Progression Factor 1.00 1.09 1.98 1.05

Incremental Delay, d2 9.5 2.6 0.4 1.0

Delay (s) 25.7 20.4 7.5 11.6

Level of Service C C A B

Approach Delay (s) 25.7 10.4 11.6

Approach LOS C B B

Intersection Summary

HCM Average Control Delay 12.7 HCM Level of Service B

HCM Volume to Capacity ratio 0.72

Actuated Cycle Length (s) 55.0 Sum of lost time (s) 5.0

Intersection Capacity Utilization 57.9% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 20 0 40 96 0 281 0 1914 235 148 984 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 11 11 11 10 12 10

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 0.99 1.00 0.93 0.96 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.91 1.00 0.85 0.98 1.00 1.00

Flt Protected 0.98 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1649 1770 1471 3246 1652 3539

Flt Permitted 0.54 0.76 1.00 1.00 0.95 1.00

Satd. Flow (perm) 906 1418 1471 3246 1652 3539

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 20 0 41 98 0 287 0 1953 240 151 1004 0

RTOR Reduction (vph) 0 34 0 0 101 0 0 7 0 0 0 0

Lane Group Flow (vph) 0 27 0 98 186 0 0 2186 0 151 1004 0

Confl. Peds. (#/hr) 48 42 93 93 42

Confl. Bikes (#/hr) 3 2 21 29

Turn Type Perm Perm Prot

Protected Phases 4 8 2 1 6

Permitted Phases 4 8

Actuated Green, G (s) 18.9 18.9 18.9 69.1 7.0 81.1

Effective Green, g (s) 18.9 18.9 18.9 69.1 7.0 81.1

Actuated g/C Ratio 0.17 0.17 0.17 0.63 0.06 0.74

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 156 244 253 2039 105 2609

v/s Ratio Prot c0.13 c0.67 c0.09 0.28

v/s Ratio Perm 0.03 0.07

v/c Ratio 0.17 0.40 0.74 1.07 1.44 0.38

Uniform Delay, d1 38.9 40.5 43.2 20.5 51.5 5.3

Progression Factor 1.05 1.00 1.00 0.51 0.98 0.86

Incremental Delay, d2 0.5 1.1 10.6 33.6 235.2 0.3

Delay (s) 41.5 41.6 53.7 44.1 285.4 4.9

Level of Service D D D D F A

Approach Delay (s) 41.5 50.6 44.1 41.6

Approach LOS D D D D

Intersection Summary

HCM Average Control Delay 43.9 HCM Level of Service D

HCM Volume to Capacity ratio 1.03

Actuated Cycle Length (s) 110.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 104.3% ICU Level of Service G

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 320 931 90 223 525 523 130 1298 261 437 530 152

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 12 12 11 11 12 11 11 11

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 0.97 0.95

Frpb, ped/bikes 1.00 1.00 1.00 0.98 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.93 1.00 0.97 1.00 0.97

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 3483 1711 3209 1711 3299 3319 3286

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1770 3483 1711 3209 1711 3299 3319 3286

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 327 950 92 228 536 534 133 1324 266 446 541 155

RTOR Reduction (vph) 0 7 0 0 149 0 0 15 0 0 24 0

Lane Group Flow (vph) 327 1035 0 228 921 0 133 1575 0 446 672 0

Confl. Peds. (#/hr) 11 26 46 10

Confl. Bikes (#/hr) 10 5 8 8

Turn Type Prot Prot Prot Prot

Protected Phases 1 6 5 2 3 8 7 4

Permitted Phases

Actuated Green, G (s) 13.8 35.2 13.3 34.7 11.9 35.0 10.5 33.6

Effective Green, g (s) 13.8 35.2 13.3 34.7 11.9 35.0 10.5 33.6

Actuated g/C Ratio 0.13 0.32 0.12 0.32 0.11 0.32 0.10 0.31

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 222 1115 207 1012 185 1050 317 1004

v/s Ratio Prot c0.18 c0.30 0.13 0.29 0.08 c0.48 c0.13 0.20

v/s Ratio Perm

v/c Ratio 1.47 0.93 1.10 0.91 0.72 1.50 1.41 0.67

Uniform Delay, d1 48.1 36.2 48.4 36.2 47.4 37.5 49.8 33.4

Progression Factor 1.00 1.00 0.78 0.37 1.04 0.92 0.95 0.94

Incremental Delay, d2 235.6 13.0 82.3 8.9 7.7 228.0 200.1 3.4

Delay (s) 283.7 49.2 120.1 22.2 57.0 262.4 247.6 34.6

Level of Service F D F C E F F C

Approach Delay (s) 105.2 39.4 246.5 117.8

Approach LOS F D F F

Intersection Summary

HCM Average Control Delay 136.4 HCM Level of Service F

HCM Volume to Capacity ratio 1.23

Actuated Cycle Length (s) 110.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 120.9% ICU Level of Service H

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 87 10 90 40 30 60 110 1653 30 30 744 57

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.0

Lane Util. Factor 1.00 1.00 0.95 0.95

Frpb, ped/bikes 0.97 0.98 1.00 0.99

Flpb, ped/bikes 0.99 0.99 1.00 1.00

Frt 0.93 0.94 1.00 0.99

Flt Protected 0.98 0.98 1.00 1.00

Satd. Flow (prot) 1644 1677 3509 3467

Flt Permitted 0.69 0.83 0.80 0.81

Satd. Flow (perm) 1163 1405 2822 2829

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 89 10 92 41 31 61 112 1687 31 31 759 58

RTOR Reduction (vph) 0 39 0 0 19 0 0 1 0 0 3 0

Lane Group Flow (vph) 0 152 0 0 115 0 0 1829 0 0 845 0

Confl. Peds. (#/hr) 18 45 45 18 48 29 29 48

Confl. Bikes (#/hr) 5 8 11 16

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 1 1

Permitted Phases 2 2 1 1

Actuated Green, G (s) 17.5 17.5 86.5 86.5

Effective Green, g (s) 17.5 17.5 86.5 86.5

Actuated g/C Ratio 0.16 0.16 0.79 0.79

Clearance Time (s) 3.0 3.0 3.0 3.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 185 224 2219 2225

v/s Ratio Prot

v/s Ratio Perm c0.13 0.08 c0.65 0.30

v/c Ratio 0.82 0.51 0.82 0.38

Uniform Delay, d1 44.8 42.3 7.1 3.6

Progression Factor 1.00 1.00 1.00 0.31

Incremental Delay, d2 24.6 2.0 3.6 0.3

Delay (s) 69.4 44.3 10.8 1.4

Level of Service E D B A

Approach Delay (s) 69.4 44.3 10.8 1.4

Approach LOS E D B A

Intersection Summary

HCM Average Control Delay 13.3 HCM Level of Service B

HCM Volume to Capacity ratio 0.82

Actuated Cycle Length (s) 110.0 Sum of lost time (s) 6.0

Intersection Capacity Utilization 111.0% ICU Level of Service H

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL2 EBT EBR WBL WBT WBR NBL NBT NBR2 SBL SBT SBR

Lane Configurations

Volume (vph) 420 310 140 50 170 112 130 1288 70 52 549 141

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.0 5.0 5.0

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95

Frpb, ped/bikes 1.00 0.99 0.99 1.00 1.00 0.99

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.95 0.95 1.00 0.99 0.97

Flt Protected 0.95 1.00 0.99 0.95 1.00 1.00

Satd. Flow (prot) 1743 3337 3288 1764 3498 3374

Flt Permitted 0.52 1.00 0.85 0.23 1.00 0.67

Satd. Flow (perm) 951 3337 2801 433 3498 2263

Peak-hour factor, PHF 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

Adj. Flow (vph) 424 313 141 51 172 113 131 1301 71 53 555 142

RTOR Reduction (vph) 0 65 0 0 0 0 0 5 0 0 25 0

Lane Group Flow (vph) 424 389 0 0 336 0 131 1367 0 0 725 0

Confl. Peds. (#/hr) 35 27 27 35 74 83 83 74

Confl. Bikes (#/hr) 11 5 22 16

Turn Type Perm Perm pm+pt Perm

Protected Phases 3 3 1 6 2

Permitted Phases 3 3 6 2

Actuated Green, G (s) 34.5 34.5 34.5 37.5 37.5 30.0

Effective Green, g (s) 34.5 34.5 34.5 37.5 37.5 30.0

Actuated g/C Ratio 0.43 0.43 0.43 0.47 0.47 0.38

Clearance Time (s) 3.0 3.0 3.0 3.0 5.0 5.0

Lane Grp Cap (vph) 410 1439 1208 278 1640 849

v/s Ratio Prot 0.12 0.03 c0.39

v/s Ratio Perm c0.45 0.12 0.19 0.32

v/c Ratio 1.03 0.27 0.28 0.47 0.83 0.85

Uniform Delay, d1 22.8 14.6 14.7 13.3 18.5 23.0

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 53.5 0.5 0.6 5.6 5.1 10.7

Delay (s) 76.3 15.1 15.3 19.0 23.7 33.7

Level of Service E B B B C C

Approach Delay (s) 44.7 15.3 23.3 33.7

Approach LOS D B C C

Intersection Summary

HCM Average Control Delay 30.0 HCM Level of Service C

HCM Volume to Capacity ratio 0.93

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 135.6% ICU Level of Service H

Analysis Period (min) 15

c    Critical Lane Group
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Movement SWR2

Lane Configurations

Volume (vph) 30

Ideal Flow (vphpl) 1900

Total Lost time (s) 5.0

Lane Util. Factor 1.00

Frpb, ped/bikes 1.00

Flpb, ped/bikes 1.00

Frt 0.86

Flt Protected 1.00

Satd. Flow (prot) 1611

Flt Permitted 1.00

Satd. Flow (perm) 1611

Peak-hour factor, PHF 0.99

Adj. Flow (vph) 30

RTOR Reduction (vph) 19

Lane Group Flow (vph) 11

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Turn Type custom

Protected Phases

Permitted Phases 2

Actuated Green, G (s) 30.0

Effective Green, g (s) 30.0

Actuated g/C Ratio 0.38

Clearance Time (s) 5.0

Lane Grp Cap (vph) 604

v/s Ratio Prot

v/s Ratio Perm 0.01

v/c Ratio 0.02

Uniform Delay, d1 15.7

Progression Factor 1.00

Incremental Delay, d2 0.1

Delay (s) 15.8

Level of Service B

Approach Delay (s)

Approach LOS

Intersection Summary
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 214 30 665 208 30 520

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 11 11

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.93 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00

Frt 0.98 1.00 0.85 1.00 1.00

Flt Protected 0.96 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1750 1863 1477 1711 1801

Flt Permitted 0.96 1.00 1.00 0.95 1.00

Satd. Flow (perm) 1750 1863 1477 1711 1801

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 218 31 679 212 31 531

RTOR Reduction (vph) 10 0 0 101 0 0

Lane Group Flow (vph) 239 0 679 111 31 531

Confl. Peds. (#/hr) 8 19 19

Confl. Bikes (#/hr) 3 11

Turn Type Perm Prot

Protected Phases 8 2 1 6

Permitted Phases 2

Actuated Green, G (s) 11.8 28.7 28.7 2.5 35.2

Effective Green, g (s) 11.8 28.7 28.7 2.5 35.2

Actuated g/C Ratio 0.21 0.52 0.52 0.05 0.64

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 2.0 2.0 2.0 3.0 2.0

Lane Grp Cap (vph) 375 972 771 78 1153

v/s Ratio Prot c0.14 c0.36 0.02 c0.29

v/s Ratio Perm 0.07

v/c Ratio 0.64 0.70 0.14 0.40 0.46

Uniform Delay, d1 19.7 9.9 6.8 25.5 5.1

Progression Factor 1.00 0.91 0.71 1.00 1.00

Incremental Delay, d2 2.6 3.7 0.3 3.3 1.3

Delay (s) 22.3 12.7 5.1 28.8 6.4

Level of Service C B A C A

Approach Delay (s) 22.3 10.9 7.6

Approach LOS C B A

Intersection Summary

HCM Average Control Delay 11.5 HCM Level of Service B

HCM Volume to Capacity ratio 0.68

Actuated Cycle Length (s) 55.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 55.5% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



51st and Broadway Center 2035 plus Project

3: College Avenue & Broadway SATURDAY PEAK

Synchro 7 -  Report

Fehr & Peers Page 4

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 0 402 416 873 662 70

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 12 11 10 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 0.95 0.95

Frpb, ped/bikes 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.86 1.00 1.00 0.99

Flt Protected 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1611 1711 3303 3348

Flt Permitted 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1611 1711 3303 3348

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 0 410 424 891 676 71

RTOR Reduction (vph) 0 0 0 0 12 0

Lane Group Flow (vph) 0 410 424 891 735 0

Confl. Peds. (#/hr) 32

Confl. Bikes (#/hr) 5 6

Turn Type Over Prot

Protected Phases 1 1 6 2

Permitted Phases

Actuated Green, G (s) 20.2 20.2 31.0 24.8

Effective Green, g (s) 20.2 20.2 31.0 24.8

Actuated g/C Ratio 0.37 0.37 0.56 0.45

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 592 628 1862 1510

v/s Ratio Prot c0.25 0.25 c0.27 0.22

v/s Ratio Perm

v/c Ratio 0.69 0.68 0.48 0.49

Uniform Delay, d1 14.8 14.6 7.2 10.6

Progression Factor 1.00 1.17 0.99 0.77

Incremental Delay, d2 3.5 2.2 0.7 1.0

Delay (s) 18.3 19.3 7.7 9.2

Level of Service B B A A

Approach Delay (s) 18.3 11.5 9.2

Approach LOS B B A

Intersection Summary

HCM Average Control Delay 11.9 HCM Level of Service B

HCM Volume to Capacity ratio 0.54

Actuated Cycle Length (s) 55.0 Sum of lost time (s) 5.0

Intersection Capacity Utilization 54.0% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 20 0 30 101 0 244 0 1021 251 178 886 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 11 11 11 10 12 10

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 0.97 0.94 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.92 1.00 0.85 0.97 1.00 1.00

Flt Protected 0.98 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1670 1770 1535 3111 1652 3539

Flt Permitted 0.52 0.79 1.00 1.00 0.95 1.00

Satd. Flow (perm) 883 1478 1535 3111 1652 3539

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 20 0 31 103 0 249 0 1042 256 182 904 0

RTOR Reduction (vph) 0 26 0 0 212 0 0 15 0 0 0 0

Lane Group Flow (vph) 0 25 0 103 37 0 0 1283 0 182 904 0

Confl. Peds. (#/hr) 16 16 92 92 17

Confl. Bikes (#/hr) 16 24

Turn Type Perm Perm Prot

Protected Phases 4 8 2 1 6

Permitted Phases 4 8

Actuated Green, G (s) 16.3 16.3 16.3 63.7 15.0 83.7

Effective Green, g (s) 16.3 16.3 16.3 63.7 15.0 83.7

Actuated g/C Ratio 0.15 0.15 0.15 0.58 0.14 0.76

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 131 219 227 1802 225 2693

v/s Ratio Prot 0.02 c0.41 c0.11 0.26

v/s Ratio Perm 0.03 c0.07

v/c Ratio 0.19 0.47 0.16 0.71 0.81 0.34

Uniform Delay, d1 41.0 42.9 40.9 16.6 46.1 4.2

Progression Factor 1.01 1.00 1.00 0.51 0.97 0.78

Incremental Delay, d2 0.7 1.6 0.3 0.9 17.0 0.3

Delay (s) 42.0 44.5 41.2 9.4 61.9 3.6

Level of Service D D D A E A

Approach Delay (s) 42.0 42.2 9.4 13.4

Approach LOS D D A B

Intersection Summary

HCM Average Control Delay 15.7 HCM Level of Service B

HCM Volume to Capacity ratio 0.69

Actuated Cycle Length (s) 110.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 81.0% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 222 610 60 217 584 474 90 582 206 448 433 117

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 12 12 11 11 12 11 11 11

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 0.97 0.95

Frpb, ped/bikes 1.00 1.00 1.00 0.98 1.00 0.98 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.93 1.00 0.96 1.00 0.97

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 3492 1711 3234 1711 3232 3319 3292

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1770 3492 1711 3234 1711 3232 3319 3292

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 227 622 61 221 596 484 92 594 210 457 442 119

RTOR Reduction (vph) 0 8 0 0 133 0 0 33 0 0 21 0

Lane Group Flow (vph) 227 676 0 221 947 0 92 771 0 457 540 0

Confl. Peds. (#/hr) 35 49 8

Confl. Bikes (#/hr) 13

Turn Type Prot Prot Prot Prot

Protected Phases 1 6 5 2 3 8 7 4

Permitted Phases

Actuated Green, G (s) 14.0 27.5 20.5 34.0 8.9 30.2 15.8 37.1

Effective Green, g (s) 14.0 27.5 20.5 34.0 8.9 30.2 15.8 37.1

Actuated g/C Ratio 0.13 0.25 0.19 0.31 0.08 0.27 0.14 0.34

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 225 873 319 1000 138 887 477 1110

v/s Ratio Prot c0.13 0.19 0.13 c0.29 0.05 c0.24 c0.14 0.16

v/s Ratio Perm

v/c Ratio 1.01 0.77 0.69 0.95 0.67 0.87 0.96 0.49

Uniform Delay, d1 48.0 38.4 41.8 37.1 49.1 38.0 46.8 28.9

Progression Factor 1.00 1.00 0.72 0.62 0.98 0.94 0.97 0.99

Incremental Delay, d2 62.3 4.3 4.2 12.5 11.2 11.0 29.7 1.5

Delay (s) 110.3 42.7 34.4 35.3 59.4 46.8 75.2 29.9

Level of Service F D C D E D E C

Approach Delay (s) 59.5 35.1 48.1 50.3

Approach LOS E D D D

Intersection Summary

HCM Average Control Delay 47.1 HCM Level of Service D

HCM Volume to Capacity ratio 0.93

Actuated Cycle Length (s) 110.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 96.6% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 32 10 40 30 20 50 60 766 10 40 631 29

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.0

Lane Util. Factor 1.00 1.00 0.95 0.95

Frpb, ped/bikes 0.99 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.93 0.93 1.00 0.99

Flt Protected 0.98 0.99 1.00 1.00

Satd. Flow (prot) 1680 1682 3515 3496

Flt Permitted 0.73 0.85 0.84 0.86

Satd. Flow (perm) 1248 1446 2975 3023

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 33 10 41 31 20 51 61 782 10 41 644 30

RTOR Reduction (vph) 0 37 0 0 47 0 0 0 0 0 1 0

Lane Group Flow (vph) 0 47 0 0 55 0 0 853 0 0 714 0

Confl. Peds. (#/hr) 11 9 9 11 14 25 25 14

Confl. Bikes (#/hr) 2 3 6 6

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 1 1

Permitted Phases 2 2 1 1

Actuated Green, G (s) 9.5 9.5 94.5 94.5

Effective Green, g (s) 9.5 9.5 94.5 94.5

Actuated g/C Ratio 0.09 0.09 0.86 0.86

Clearance Time (s) 3.0 3.0 3.0 3.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 108 125 2556 2597

v/s Ratio Prot

v/s Ratio Perm 0.04 c0.04 c0.29 0.24

v/c Ratio 0.43 0.44 0.33 0.27

Uniform Delay, d1 47.7 47.7 1.5 1.4

Progression Factor 1.00 1.00 1.00 0.27

Incremental Delay, d2 2.7 2.5 0.4 0.2

Delay (s) 50.4 50.2 1.9 0.6

Level of Service D D A A

Approach Delay (s) 50.4 50.2 1.9 0.6

Approach LOS D D A A

Intersection Summary

HCM Average Control Delay 6.5 HCM Level of Service A

HCM Volume to Capacity ratio 0.34

Actuated Cycle Length (s) 110.0 Sum of lost time (s) 6.0

Intersection Capacity Utilization 70.1% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL2 EBT EBR WBL WBT WBR NBL NBT NBR2 SBL SBT SBR

Lane Configurations

Volume (vph) 258 210 170 30 110 53 90 545 30 52 491 173

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.0 5.0 5.0

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95

Frpb, ped/bikes 1.00 0.98 0.99 1.00 1.00 0.98

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.93 0.96 1.00 0.99 0.96

Flt Protected 0.95 1.00 0.99 0.95 1.00 1.00

Satd. Flow (prot) 1748 3249 3333 1765 3500 3333

Flt Permitted 0.62 1.00 0.87 0.22 1.00 0.86

Satd. Flow (perm) 1138 3249 2919 400 3500 2864

Peak-hour factor, PHF 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91

Adj. Flow (vph) 284 231 187 33 121 58 99 599 33 57 540 190

RTOR Reduction (vph) 0 106 0 0 0 0 0 5 0 0 38 0

Lane Group Flow (vph) 284 312 0 0 212 0 99 627 0 0 749 0

Confl. Peds. (#/hr) 24 22 22 24 71 66 66 71

Confl. Bikes (#/hr) 17 9 27 14

Turn Type Perm Perm pm+pt Perm

Protected Phases 3 3 1 6 2

Permitted Phases 3 3 6 2

Actuated Green, G (s) 34.5 34.5 34.5 37.5 37.5 30.0

Effective Green, g (s) 34.5 34.5 34.5 37.5 37.5 30.0

Actuated g/C Ratio 0.43 0.43 0.43 0.47 0.47 0.38

Clearance Time (s) 3.0 3.0 3.0 3.0 5.0 5.0

Lane Grp Cap (vph) 491 1401 1259 264 1641 1074

v/s Ratio Prot 0.10 0.02 c0.18

v/s Ratio Perm c0.25 0.07 0.15 c0.26

v/c Ratio 0.58 0.22 0.17 0.38 0.38 0.70

Uniform Delay, d1 17.2 14.3 14.0 13.2 13.8 21.2

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 4.9 0.4 0.3 4.0 0.7 3.8

Delay (s) 22.1 14.7 14.2 17.2 14.4 24.9

Level of Service C B B B B C

Approach Delay (s) 17.7 14.2 14.8 24.9

Approach LOS B B B C

Intersection Summary

HCM Average Control Delay 18.8 HCM Level of Service B

HCM Volume to Capacity ratio 0.64

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 13.0

Intersection Capacity Utilization 128.8% ICU Level of Service H

Analysis Period (min) 15

c    Critical Lane Group
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Movement SWR2

Lane Configurations

Volume (vph) 30

Ideal Flow (vphpl) 1900

Total Lost time (s) 5.0

Lane Util. Factor 1.00

Frpb, ped/bikes 1.00

Flpb, ped/bikes 1.00

Frt 0.86

Flt Protected 1.00

Satd. Flow (prot) 1611

Flt Permitted 1.00

Satd. Flow (perm) 1611

Peak-hour factor, PHF 0.91

Adj. Flow (vph) 33

RTOR Reduction (vph) 21

Lane Group Flow (vph) 12

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Turn Type custom

Protected Phases

Permitted Phases 2

Actuated Green, G (s) 30.0

Effective Green, g (s) 30.0

Actuated g/C Ratio 0.38

Clearance Time (s) 5.0

Lane Grp Cap (vph) 604

v/s Ratio Prot

v/s Ratio Perm 0.01

v/c Ratio 0.02

Uniform Delay, d1 15.7

Progression Factor 1.00

Incremental Delay, d2 0.1

Delay (s) 15.8

Level of Service B

Approach Delay (s)

Approach LOS

Intersection Summary



 

Appendix F 
Sample Survey Questionnaire 



1. Time visitor left store: PM 1. Time visitor left store: PM

2. How did you get to the store today? 2. How did you get to the store today?

Drive Drive

Bus (AC Transit) Bus (AC Transit)

Bicycle Bicycle

Walk Walk

Other (specify:               ) Other (specify:               )

3. How long were you in the store? 3. How long were you in the store?

Less than 15 minutes Less than 15 minutes

15 - 30 minutes 15 - 30 minutes

30 minutes - 1 hr 30 minutes - 1 hr

> 1 hour > 1 hour

4. Are you visiting other stores in the shopping center? 4. Are you visiting other stores in the shopping center?

Yes: Yes:
Longs Drug Longs Drug

Other Store Other Store

No No

1. Time visitor left store: PM 1. Time visitor left store: PM

2. How did you get to the store today? 2. How did you get to the store today?

Drive Drive

Bus (AC Transit) Bus (AC Transit)

Bicycle Bicycle

Walk Walk

Other (specify:               ) Other (specify:               )

3. How long were you in the store? 3. How long were you in the store?

Less than 15 minutes Less than 15 minutes

15 - 30 minutes 15 - 30 minutes

30 minutes - 1 hr 30 minutes - 1 hr

> 1 hour > 1 hour

4. Are you visiting other stores in the shopping center? 4. Are you visiting other stores in the shopping center?

Yes: Yes:
Longs Drug Longs Drug

Other Store Other Store

No No

SAFEWAY VISITOR SURVEY

SAFEWAY VISITOR SURVEY

SAFEWAY VISITOR SURVEY

SAFEWAY VISITOR SURVEY



1. Time visitor left store: PM 1. Time visitor left store: PM

2. How did you get to the store today? 2. How did you get to the store today?

Drive Drive

Bus (AC Transit) Bus (AC Transit)

Bicycle Bicycle

Walk Walk

Other (specify:               ) Other (specify:               )

3. How long were you in the store? 3. How long were you in the store?

Less than 15 minutes Less than 15 minutes

15 - 30 minutes 15 - 30 minutes

30 minutes - 1 hr 30 minutes - 1 hr

> 1 hour > 1 hour

4. Are you visiting other stores in the shopping center? 4. Are you visiting other stores in the shopping center?

Yes: Yes:
Safeway Safeway

Other Store Other Store

No No

1. Time visitor left store: PM 1. Time visitor left store: PM

2. How did you get to the store today? 2. How did you get to the store today?

Drive Drive

Bus (AC Transit) Bus (AC Transit)

Bicycle Bicycle

Walk Walk

Other (specify:               ) Other (specify:               )

3. How long were you in the store? 3. How long were you in the store?

Less than 15 minutes Less than 15 minutes

15 - 30 minutes 15 - 30 minutes

30 minutes - 1 hr 30 minutes - 1 hr

> 1 hour > 1 hour

4. Are you visiting other stores in the shopping center? 4. Are you visiting other stores in the shopping center?

Yes: Yes:
Safeway Safeway

Other Store Other Store

No No

LONGS VISITOR SURVEY

LONGS VISITOR SURVEY

LONGS VISITOR SURVEY

LONGS VISITOR SURVEY



 

Appendix G 
Safeway Customer Spotting Data 





 

Appendix H 
LOS Calculation Worksheets 

Existing Plus Project Conditions 
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Movement EBL EBT EBR EBR2 WBL WBT WBR NBL NBT NBR NBR2 SBL2

Lane Configurations

Volume (vph) 78 11 55 14 21 9 13 8 821 15 4 4

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 5.0

Lane Util. Factor 1.00 1.00 0.95

Frpb, ped/bikes 0.99 0.99 1.00

Flpb, ped/bikes 1.00 1.00 1.00

Frt 0.94 0.96 1.00

Flt Protected 0.98 0.98 1.00

Satd. Flow (prot) 1685 1727 3523

Flt Permitted 0.84 0.88 0.95

Satd. Flow (perm) 1450 1560 3354

Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Adj. Flow (vph) 81 11 57 15 22 9 14 8 855 16 4 4

RTOR Reduction (vph) 0 6 0 0 0 11 0 0 0 0 0 0

Lane Group Flow (vph) 0 158 0 0 0 34 0 0 883 0 0 0

Confl. Peds. (#/hr) 11 5 5 11 9

Confl. Bikes (#/hr) 3 7 7

Turn Type Perm Perm Perm Perm

Protected Phases 4 4 2

Permitted Phases 4 4 2 6

Actuated Green, G (s) 10.8 10.8 33.4

Effective Green, g (s) 10.8 10.8 33.4

Actuated g/C Ratio 0.21 0.21 0.64

Clearance Time (s) 3.0 3.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0

Lane Grp Cap (vph) 300 323 2146

v/s Ratio Prot

v/s Ratio Perm c0.11 0.02 c0.26

v/c Ratio 0.53 0.10 0.41

Uniform Delay, d1 18.4 16.8 4.6

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 1.7 0.1 0.6

Delay (s) 20.1 16.9 5.2

Level of Service C B A

Approach Delay (s) 20.1 16.9 5.2

Approach LOS C B A

Intersection Summary

HCM Average Control Delay 6.8 HCM Level of Service A

HCM Volume to Capacity ratio 0.44

Actuated Cycle Length (s) 52.2 Sum of lost time (s) 8.0

Intersection Capacity Utilization 60.2% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBL SBT SBR NWL

Lane Configurations

Volume (vph) 44 350 23 0

Ideal Flow (vphpl) 1900 1900 1900 1900

Total Lost time (s) 5.0

Lane Util. Factor 0.95

Frpb, ped/bikes 1.00

Flpb, ped/bikes 1.00

Frt 0.99

Flt Protected 0.99

Satd. Flow (prot) 3485

Flt Permitted 0.82

Satd. Flow (perm) 2871

Peak-hour factor, PHF 0.96 0.96 0.96 0.96

Adj. Flow (vph) 46 365 24 0

RTOR Reduction (vph) 0 3 0 0

Lane Group Flow (vph) 0 436 0 0

Confl. Peds. (#/hr) 9

Confl. Bikes (#/hr) 1

Turn Type Perm

Protected Phases 6 8

Permitted Phases 6

Actuated Green, G (s) 33.4

Effective Green, g (s) 33.4

Actuated g/C Ratio 0.64

Clearance Time (s) 5.0

Vehicle Extension (s) 3.0

Lane Grp Cap (vph) 1837

v/s Ratio Prot

v/s Ratio Perm 0.15

v/c Ratio 0.24

Uniform Delay, d1 4.0

Progression Factor 1.00

Incremental Delay, d2 0.1

Delay (s) 4.1

Level of Service A

Approach Delay (s) 4.1 0.0

Approach LOS A A

Intersection Summary
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 186 30 767 375 46 265

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 11 11

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 *1.00

Frpb, ped/bikes 0.99 0.98 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.98 0.95 1.00 1.00

Flt Protected 0.96 1.00 0.95 1.00

Satd. Flow (prot) 1741 3305 1711 3601

Flt Permitted 0.96 1.00 0.95 1.00

Satd. Flow (perm) 1741 3305 1711 3601

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 190 31 783 383 47 270

RTOR Reduction (vph) 12 0 82 0 0 0

Lane Group Flow (vph) 209 0 1084 0 47 270

Confl. Peds. (#/hr) 30 12 12

Confl. Bikes (#/hr) 4 13

Turn Type Prot

Protected Phases 8 2 1 6

Permitted Phases

Actuated Green, G (s) 10.9 29.3 2.8 36.1

Effective Green, g (s) 10.9 29.3 2.8 36.1

Actuated g/C Ratio 0.20 0.53 0.05 0.66

Clearance Time (s) 4.0 4.0 4.0 4.0

Vehicle Extension (s) 2.0 2.0 3.0 2.0

Lane Grp Cap (vph) 345 1761 87 2364

v/s Ratio Prot c0.12 c0.33 c0.03 0.07

v/s Ratio Perm

v/c Ratio 0.61 0.62 0.54 0.11

Uniform Delay, d1 20.1 8.9 25.5 3.5

Progression Factor 1.00 1.97 1.00 1.00

Incremental Delay, d2 2.1 1.5 6.7 0.1

Delay (s) 22.2 19.1 32.2 3.6

Level of Service C B C A

Approach Delay (s) 22.2 19.1 7.8

Approach LOS C B A

Intersection Summary

HCM Average Control Delay 17.4 HCM Level of Service B

HCM Volume to Capacity ratio 0.61

Actuated Cycle Length (s) 55.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 58.5% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 0 399 366 1142 412 38

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 12 11 10 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 0.95 0.95

Frpb, ped/bikes 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.86 1.00 1.00 0.99

Flt Protected 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1611 1711 3303 3336

Flt Permitted 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1611 1711 3303 3336

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 0 407 373 1165 420 39

RTOR Reduction (vph) 0 0 0 0 11 0

Lane Group Flow (vph) 0 407 373 1165 448 0

Confl. Peds. (#/hr) 77

Confl. Bikes (#/hr) 2

Turn Type Over Prot

Protected Phases 1 1 6 2

Permitted Phases

Actuated Green, G (s) 17.9 17.9 41.5 27.1

Effective Green, g (s) 17.9 17.9 41.5 27.1

Actuated g/C Ratio 0.33 0.33 0.75 0.49

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 524 557 2492 1644

v/s Ratio Prot c0.25 0.22 c0.35 0.13

v/s Ratio Perm

v/c Ratio 0.78 0.67 0.47 0.27

Uniform Delay, d1 16.7 16.0 2.6 8.2

Progression Factor 1.00 1.21 0.72 0.56

Incremental Delay, d2 7.1 2.3 0.5 0.4

Delay (s) 23.9 21.6 2.3 5.0

Level of Service C C A A

Approach Delay (s) 23.9 7.0 5.0

Approach LOS C A A

Intersection Summary

HCM Average Control Delay 9.5 HCM Level of Service A

HCM Volume to Capacity ratio 0.55

Actuated Cycle Length (s) 55.0 Sum of lost time (s) 5.0

Intersection Capacity Utilization 47.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



51st and Broadway Center Existing plus Project

4: Coronado Avenue & Broadway WEEKDAY PM

Synchro 7 -  Report

Fehr & Peers Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 19 0 38 96 0 281 0 1208 235 148 677 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 11 11 11 10 12 10

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 0.99 1.00 0.95 0.97 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.91 1.00 0.85 0.98 1.00 1.00

Flt Protected 0.98 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1650 1770 1506 3223 1652 3539

Flt Permitted 0.44 0.77 1.00 1.00 0.95 1.00

Satd. Flow (perm) 743 1437 1506 3223 1652 3539

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 19 0 39 98 0 287 0 1233 240 151 691 0

RTOR Reduction (vph) 0 33 0 0 125 0 0 11 0 0 0 0

Lane Group Flow (vph) 0 25 0 98 162 0 0 1462 0 151 691 0

Confl. Peds. (#/hr) 30 26 58 58 26

Confl. Bikes (#/hr) 2 1 13 18

Turn Type Perm Perm Prot

Protected Phases 4 8 2 1 6

Permitted Phases 4 8

Actuated Green, G (s) 16.9 16.9 16.9 71.1 7.0 83.1

Effective Green, g (s) 16.9 16.9 16.9 71.1 7.0 83.1

Actuated g/C Ratio 0.15 0.15 0.15 0.65 0.06 0.76

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 114 221 231 2083 105 2674

v/s Ratio Prot c0.11 c0.45 c0.09 0.20

v/s Ratio Perm 0.03 0.07

v/c Ratio 0.22 0.44 0.70 0.70 1.44 0.26

Uniform Delay, d1 40.8 42.3 44.1 12.6 51.5 4.1

Progression Factor 1.00 1.00 1.00 0.28 1.07 1.16

Incremental Delay, d2 1.0 1.4 9.2 0.8 239.1 0.2

Delay (s) 41.7 43.7 53.3 4.3 294.0 5.0

Level of Service D D D A F A

Approach Delay (s) 41.7 50.9 4.3 56.8

Approach LOS D D A E

Intersection Summary

HCM Average Control Delay 27.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.76

Actuated Cycle Length (s) 110.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 84.2% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 275 767 79 167 422 351 104 817 180 397 279 136

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 12 12 11 11 11 11 11 11

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 0.97 0.95

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.93 1.00 0.97 1.00 0.95

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 3482 1711 3254 1711 3301 3319 3229

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1770 3482 1711 3254 1711 3301 3319 3229

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 281 783 81 170 431 358 106 834 184 405 285 139

RTOR Reduction (vph) 0 8 0 0 147 0 0 17 0 0 52 0

Lane Group Flow (vph) 281 856 0 170 642 0 106 1001 0 405 372 0

Confl. Peds. (#/hr) 7 16 29 6

Confl. Bikes (#/hr) 6 3 5 5

Turn Type Prot Prot Prot Prot

Protected Phases 1 6 5 2 3 8 7 4

Permitted Phases

Actuated Green, G (s) 21.7 33.0 16.7 28.0 11.1 31.3 13.0 33.2

Effective Green, g (s) 21.7 33.0 16.7 28.0 11.1 31.3 13.0 33.2

Actuated g/C Ratio 0.20 0.30 0.15 0.25 0.10 0.28 0.12 0.30

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 349 1045 260 828 173 939 392 975

v/s Ratio Prot c0.16 c0.25 0.10 0.20 0.06 c0.30 c0.12 0.12

v/s Ratio Perm

v/c Ratio 0.81 0.82 0.65 0.78 0.61 1.07 1.03 0.38

Uniform Delay, d1 42.1 35.7 43.9 38.1 47.4 39.4 48.5 30.3

Progression Factor 1.00 1.00 0.88 0.52 0.92 0.94 0.90 0.81

Incremental Delay, d2 12.7 5.1 5.1 4.0 6.0 47.9 53.8 1.1

Delay (s) 54.8 40.9 43.7 23.9 49.7 84.9 97.3 25.6

Level of Service D D D C D F F C

Approach Delay (s) 44.3 27.4 81.6 60.7

Approach LOS D C F E

Intersection Summary

HCM Average Control Delay 54.0 HCM Level of Service D

HCM Volume to Capacity ratio 0.91

Actuated Cycle Length (s) 110.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 94.3% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 58 5 47 25 14 40 76 1186 19 17 477 39

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.0

Lane Util. Factor 1.00 1.00 0.91 0.91

Frpb, ped/bikes 0.98 0.98 1.00 0.99

Flpb, ped/bikes 1.00 0.99 1.00 1.00

Frt 0.94 0.93 1.00 0.99

Flt Protected 0.97 0.98 1.00 1.00

Satd. Flow (prot) 1671 1670 5046 4989

Flt Permitted 0.73 0.87 0.86 0.88

Satd. Flow (perm) 1246 1470 4331 4419

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 59 5 48 26 14 41 78 1210 19 17 487 40

RTOR Reduction (vph) 0 33 0 0 37 0 0 0 0 0 3 0

Lane Group Flow (vph) 0 79 0 0 44 0 0 1307 0 0 541 0

Confl. Peds. (#/hr) 11 28 28 11 30 18 18 30

Confl. Bikes (#/hr) 3 5 7 10

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 1 1

Permitted Phases 2 2 1 1

Actuated Green, G (s) 11.4 11.4 92.6 92.6

Effective Green, g (s) 11.4 11.4 92.6 92.6

Actuated g/C Ratio 0.10 0.10 0.84 0.84

Clearance Time (s) 3.0 3.0 3.0 3.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 129 152 3646 3720

v/s Ratio Prot

v/s Ratio Perm c0.06 0.03 c0.30 0.12

v/c Ratio 0.61 0.29 0.36 0.15

Uniform Delay, d1 47.2 45.6 2.0 1.6

Progression Factor 1.00 1.00 1.00 0.58

Incremental Delay, d2 8.3 1.1 0.3 0.1

Delay (s) 55.5 46.6 2.2 1.0

Level of Service E D A A

Approach Delay (s) 55.5 46.6 2.2 1.0

Approach LOS E D A A

Intersection Summary

HCM Average Control Delay 6.6 HCM Level of Service A

HCM Volume to Capacity ratio 0.39

Actuated Cycle Length (s) 110.0 Sum of lost time (s) 6.0

Intersection Capacity Utilization 80.2% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL2 EBT EBR WBL WBT WBR NBL NBT NBR2 SBL SBT SBR

Lane Configurations

Volume (vph) 286 268 104 33 146 56 94 840 47 24 358 91

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 5.0 5.0

Lane Util. Factor 1.00 0.95 0.95 0.91 0.91

Frpb, ped/bikes 1.00 0.99 0.99 1.00 0.99

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00

Frt 1.00 0.96 0.96 0.99 0.97

Flt Protected 0.95 1.00 0.99 1.00 1.00

Satd. Flow (prot) 1749 3365 3361 5005 4880

Flt Permitted 0.60 1.00 0.88 0.83 0.87

Satd. Flow (perm) 1100 3365 2981 4170 4254

Peak-hour factor, PHF 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

Adj. Flow (vph) 289 271 105 33 147 57 95 848 47 24 362 92

RTOR Reduction (vph) 0 51 0 0 0 0 0 7 0 0 49 0

Lane Group Flow (vph) 289 325 0 0 237 0 0 983 0 0 429 0

Confl. Peds. (#/hr) 22 17 17 22 46 52 52 46

Confl. Bikes (#/hr) 7 3 14 10

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 1 1

Permitted Phases 2 2 1 1

Actuated Green, G (s) 34.5 34.5 34.5 37.5 37.5

Effective Green, g (s) 34.5 34.5 34.5 37.5 37.5

Actuated g/C Ratio 0.43 0.43 0.43 0.47 0.47

Clearance Time (s) 3.0 3.0 3.0 5.0 5.0

Lane Grp Cap (vph) 474 1451 1286 1955 1994

v/s Ratio Prot 0.10

v/s Ratio Perm c0.26 0.08 c0.24 0.10

v/c Ratio 0.61 0.22 0.18 0.50 0.22

Uniform Delay, d1 17.6 14.3 14.1 14.8 12.6

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 5.7 0.4 0.3 0.9 0.2

Delay (s) 23.3 14.7 14.4 15.7 12.8

Level of Service C B B B B

Approach Delay (s) 18.4 14.4 15.7 12.8

Approach LOS B B B B

Intersection Summary

HCM Average Control Delay 15.7 HCM Level of Service B

HCM Volume to Capacity ratio 0.55

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 128.3% ICU Level of Service H

Analysis Period (min) 15

c    Critical Lane Group
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Movement SWR2

Lane Configurations

Volume (vph) 17

Ideal Flow (vphpl) 1900

Total Lost time (s) 3.0

Lane Util. Factor 1.00

Frpb, ped/bikes 1.00

Flpb, ped/bikes 1.00

Frt 0.86

Flt Protected 1.00

Satd. Flow (prot) 1611

Flt Permitted 1.00

Satd. Flow (perm) 1611

Peak-hour factor, PHF 0.99

Adj. Flow (vph) 17

RTOR Reduction (vph) 10

Lane Group Flow (vph) 7

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Turn Type custom

Protected Phases

Permitted Phases 2

Actuated Green, G (s) 34.5

Effective Green, g (s) 34.5

Actuated g/C Ratio 0.43

Clearance Time (s) 3.0

Lane Grp Cap (vph) 695

v/s Ratio Prot

v/s Ratio Perm 0.00

v/c Ratio 0.01

Uniform Delay, d1 13.0

Progression Factor 1.00

Incremental Delay, d2 0.0

Delay (s) 13.0

Level of Service B

Approach Delay (s)

Approach LOS

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 94 456 56 91 347 269 116 530 88 229 338 78

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 10 11 11 11 11 11

Total Lost time (s) 4.0 5.0 5.0 4.0 5.0 4.0 5.0 4.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.91 1.00 0.95 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.98 1.00 0.94 1.00 1.00 1.00 1.00 0.89

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 0.93 1.00 0.98 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3539 1559 1770 4470 1652 3340 1711 3421 1368

Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3539 1559 1770 4470 1652 3340 1711 3421 1368

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 99 480 59 96 365 283 122 558 93 241 356 82

RTOR Reduction (vph) 0 0 42 0 130 0 0 13 0 0 0 61

Lane Group Flow (vph) 99 480 17 96 518 0 122 638 0 241 356 21

Confl. Peds. (#/hr) 1 96 1 78

Confl. Bikes (#/hr) 3 2 5 8

Turn Type Prot Perm Prot Prot Prot Perm

Protected Phases 3 4 3 4 1 2 1 2

Permitted Phases 4 2

Actuated Green, G (s) 9.2 29.3 29.3 9.2 29.3 17.5 26.0 17.5 26.0 26.0

Effective Green, g (s) 9.2 29.3 29.3 9.2 29.3 17.5 26.0 17.5 26.0 26.0

Actuated g/C Ratio 0.09 0.29 0.29 0.09 0.29 0.18 0.26 0.18 0.26 0.26

Clearance Time (s) 4.0 5.0 5.0 4.0 5.0 4.0 5.0 4.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 163 1037 457 163 1310 289 868 299 889 356

v/s Ratio Prot c0.06 c0.14 0.05 0.12 0.07 c0.19 c0.14 0.10

v/s Ratio Perm 0.01 0.02

v/c Ratio 0.61 0.46 0.04 0.59 0.40 0.42 0.73 0.81 0.40 0.06

Uniform Delay, d1 43.7 28.9 25.3 43.6 28.3 36.7 33.8 39.6 30.6 27.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 4.3 0.1 0.0 3.5 0.1 0.4 5.5 13.8 1.3 0.3

Delay (s) 48.0 29.0 25.3 47.1 28.3 37.1 39.3 53.4 31.9 28.1

Level of Service D C C D C D D D C C

Approach Delay (s) 31.6 30.8 39.0 39.1

Approach LOS C C D D

Intersection Summary

HCM Average Control Delay 35.2 HCM Level of Service D

HCM Volume to Capacity ratio 0.64

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 73.7% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 62 85 83 151 69 189 132 1522 80 173 1442 5

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 4.0 4.5 4.0 4.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.91 1.00 0.91

Frpb, ped/bikes 1.00 0.97 1.00 0.97 1.00 1.00 1.00 1.00

Flpb, ped/bikes 0.99 1.00 0.98 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.93 1.00 0.85 1.00 0.99 1.00 1.00

Flt Protected 0.95 1.00 0.97 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1756 1669 1759 1542 1770 5043 1770 5082

Flt Permitted 0.45 1.00 0.59 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 830 1669 1073 1542 1770 5043 1770 5082

Peak-hour factor, PHF 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93

Adj. Flow (vph) 67 91 89 162 74 203 142 1637 86 186 1551 5

RTOR Reduction (vph) 0 39 0 0 0 154 0 5 0 0 1 0

Lane Group Flow (vph) 67 141 0 0 236 49 142 1718 0 186 1556 0

Confl. Peds. (#/hr) 12 48 48 12 3 11

Confl. Bikes (#/hr) 9 3 2 2

Turn Type Perm Perm Perm Prot Prot

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 8 8

Actuated Green, G (s) 24.2 24.2 24.2 24.2 12.3 44.8 17.5 50.0

Effective Green, g (s) 24.2 24.2 24.2 24.2 12.3 44.8 17.5 50.0

Actuated g/C Ratio 0.24 0.24 0.24 0.24 0.12 0.45 0.18 0.50

Clearance Time (s) 5.0 5.0 5.0 5.0 4.0 4.5 4.0 4.5

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 201 404 260 373 218 2259 310 2541

v/s Ratio Prot 0.08 0.08 c0.34 0.11 c0.31

v/s Ratio Perm 0.08 c0.22 0.03

v/c Ratio 0.33 0.35 0.91 0.13 0.65 0.76 0.60 0.61

Uniform Delay, d1 31.2 31.4 36.8 29.7 41.8 23.1 38.0 18.0

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.4 0.2 31.7 0.1 5.2 2.5 2.1 1.1

Delay (s) 31.6 31.6 68.5 29.7 47.0 25.6 40.1 19.1

Level of Service C C E C D C D B

Approach Delay (s) 31.6 50.6 27.2 21.4

Approach LOS C D C C

Intersection Summary

HCM Average Control Delay 27.5 HCM Level of Service C

HCM Volume to Capacity ratio 0.75

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 9.5

Intersection Capacity Utilization 95.7% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 285 969 177 38 761 120 146 221 42 144 151 386

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 0.99 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00

Frt 1.00 0.98 1.00 0.98 1.00 0.98 1.00 0.89

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 4947 1768 4950 1770 1805 1748 1611

Flt Permitted 0.95 1.00 0.22 1.00 0.13 1.00 0.59 1.00

Satd. Flow (perm) 1770 4947 417 4950 234 1805 1087 1611

Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Adj. Flow (vph) 297 1009 184 40 793 125 152 230 44 150 157 402

RTOR Reduction (vph) 0 31 0 0 21 0 0 6 0 0 86 0

Lane Group Flow (vph) 297 1162 0 40 897 0 152 268 0 150 473 0

Confl. Peds. (#/hr) 3 3 11 2 16 16 2

Confl. Bikes (#/hr) 2 5 25 34

Turn Type Prot Perm pm+pt Perm

Protected Phases 2 3 4 5 1 6

Permitted Phases 4 1 6

Actuated Green, G (s) 22.4 52.6 26.2 26.2 42.4 42.4 27.8 27.8

Effective Green, g (s) 22.4 52.6 26.2 26.2 42.4 42.4 27.8 27.8

Actuated g/C Ratio 0.22 0.51 0.25 0.25 0.41 0.41 0.27 0.27

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 381 2502 105 1247 252 736 291 431

v/s Ratio Prot c0.17 0.23 c0.18 c0.06 0.15 c0.29

v/s Ratio Perm 0.10 0.18 0.14

v/c Ratio 0.78 0.46 0.38 0.72 0.60 0.36 0.52 1.10

Uniform Delay, d1 38.5 16.6 32.2 35.5 24.0 21.4 32.4 38.1

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 9.7 0.1 2.3 2.0 4.0 1.4 6.4 72.6

Delay (s) 48.2 16.7 34.5 37.6 28.0 22.8 38.8 110.7

Level of Service D B C D C C D F

Approach Delay (s) 23.0 37.4 24.7 95.5

Approach LOS C D C F

Intersection Summary

HCM Average Control Delay 41.4 HCM Level of Service D

HCM Volume to Capacity ratio 0.84

Actuated Cycle Length (s) 104.0 Sum of lost time (s) 17.0

Intersection Capacity Utilization 89.4% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR2 NBL2 NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 45 49 31 25 46 32 25 797 15 17 525 13

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 4.5 4.5 4.5

Lane Util. Factor 1.00 1.00 0.95 0.95

Frpb, ped/bikes 0.99 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.97 0.96 1.00 1.00

Flt Protected 0.98 0.99 1.00 1.00

Satd. Flow (prot) 1752 1749 3508 3501

Flt Permitted 0.82 0.87 0.93 0.92

Satd. Flow (perm) 1459 1546 3260 3231

Peak-hour factor, PHF 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93

Adj. Flow (vph) 48 53 33 27 49 34 27 857 16 18 565 14

RTOR Reduction (vph) 0 22 0 0 30 0 0 1 0 0 0 0

Lane Group Flow (vph) 0 112 0 0 80 0 0 899 0 0 597 0

Confl. Peds. (#/hr) 11 24 24 57 37 37 61

Confl. Bikes (#/hr) 1 2 56 47

Turn Type Perm Perm custom

Protected Phases 4 4 2

Permitted Phases 4 4 6 6!

Actuated Green, G (s) 10.1 10.1 60.9 60.9

Effective Green, g (s) 10.1 10.1 60.9 60.9

Actuated g/C Ratio 0.13 0.13 0.76 0.76

Clearance Time (s) 4.5 4.5 4.5 4.5

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 184 195 2482 2460

v/s Ratio Prot

v/s Ratio Perm c0.08 0.05 c0.28 0.18

v/c Ratio 0.61 0.41 9.00dl 0.24

Uniform Delay, d1 33.1 32.2 3.1 2.8

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 3.9 0.5 0.4 0.2

Delay (s) 37.0 32.7 3.6 3.0

Level of Service D C A A

Approach Delay (s) 37.0 32.7 3.6 3.0

Approach LOS D C A A

Intersection Summary

HCM Average Control Delay 7.2 HCM Level of Service A

HCM Volume to Capacity ratio 0.40

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 9.0

Intersection Capacity Utilization 87.9% ICU Level of Service E

Analysis Period (min) 15

dl    Defacto Left Lane.  Recode with 1 though lane as a left lane.

dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.

!    Phase conflict between lane groups.

c    Critical Lane Group
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Movement SER SER2

Lane Configurations

Volume (vph) 204 45

Ideal Flow (vphpl) 1900 1900

Total Lost time (s) 4.5

Lane Util. Factor 1.00

Frpb, ped/bikes 1.00

Flpb, ped/bikes 1.00

Frt 0.86

Flt Protected 1.00

Satd. Flow (prot) 1611

Flt Permitted 1.00

Satd. Flow (perm) 1611

Peak-hour factor, PHF 0.93 0.93

Adj. Flow (vph) 219 48

RTOR Reduction (vph) 5 0

Lane Group Flow (vph) 262 0

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Turn Type custom

Protected Phases 6!

Permitted Phases

Actuated Green, G (s) 60.9

Effective Green, g (s) 60.9

Actuated g/C Ratio 0.76

Clearance Time (s) 4.5

Vehicle Extension (s) 2.0

Lane Grp Cap (vph) 1226

v/s Ratio Prot 0.16

v/s Ratio Perm

v/c Ratio 0.21

Uniform Delay, d1 2.7

Progression Factor 1.00

Incremental Delay, d2 0.4

Delay (s) 3.1

Level of Service A

Approach Delay (s)

Approach LOS

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 11 5 10 128 60 146 11 975 202 71 778 140

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Lane Util. Factor 1.00 0.95 0.95 0.95 1.00 0.95

Frpb, ped/bikes 0.99 1.00 0.97 0.98 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.95 1.00 0.90 0.97 1.00 0.98

Flt Protected 0.98 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1716 1681 1539 3387 1770 3395

Flt Permitted 0.98 0.95 1.00 0.94 0.95 1.00

Satd. Flow (perm) 1716 1681 1539 3202 1770 3395

Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97

Adj. Flow (vph) 11 5 10 132 62 151 11 1005 208 73 802 144

RTOR Reduction (vph) 0 10 0 0 81 0 0 12 0 0 10 0

Lane Group Flow (vph) 0 16 0 119 145 0 0 1212 0 73 936 0

Confl. Peds. (#/hr) 1 19 27 19 19 27

Confl. Bikes (#/hr) 5 48 54

Turn Type Split Split Perm Prot

Protected Phases 7 7 8 8 2 1 6

Permitted Phases 2

Actuated Green, G (s) 3.9 13.7 13.7 56.9 7.5 68.9

Effective Green, g (s) 3.9 13.7 13.7 56.9 7.5 68.9

Actuated g/C Ratio 0.04 0.14 0.14 0.57 0.08 0.69

Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 67 230 211 1822 133 2339

v/s Ratio Prot c0.01 0.07 c0.09 c0.04 0.28

v/s Ratio Perm c0.38

v/c Ratio 0.24 0.52 0.69 0.67 0.55 0.40

Uniform Delay, d1 46.6 40.1 41.1 14.9 44.6 6.7

Progression Factor 1.00 1.00 1.00 0.88 1.00 1.00

Incremental Delay, d2 0.7 0.8 7.2 1.2 2.5 0.5

Delay (s) 47.3 40.9 48.3 14.5 47.1 7.2

Level of Service D D D B D A

Approach Delay (s) 47.3 45.7 14.5 10.0

Approach LOS D D B B

Intersection Summary

HCM Average Control Delay 17.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.64

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 81.5% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 446 570 72 105 391 209 95 533 126 291 570 55

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.5 5.0 3.5 5.0 3.5 5.0 3.5 5.0

Lane Util. Factor 0.97 0.95 1.00 0.95 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 0.99 1.00 0.98 1.00 0.98 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.95 1.00 0.97 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3433 3454 1770 3298 1770 3377 1770 3466

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 3433 3454 1770 3298 1770 3377 1770 3466

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 455 582 73 107 399 213 97 544 129 297 582 56

RTOR Reduction (vph) 0 10 0 0 76 0 0 19 0 0 7 0

Lane Group Flow (vph) 455 645 0 107 536 0 97 654 0 297 631 0

Confl. Peds. (#/hr) 35 18 43 42

Confl. Bikes (#/hr) 9 12 41 42

Turn Type Prot Prot Prot Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases

Actuated Green, G (s) 12.0 23.9 9.4 21.3 5.0 37.7 12.0 44.7

Effective Green, g (s) 12.0 23.9 9.4 21.3 5.0 37.7 12.0 44.7

Actuated g/C Ratio 0.12 0.24 0.09 0.21 0.05 0.38 0.12 0.45

Clearance Time (s) 3.5 5.0 3.5 5.0 3.5 5.0 3.5 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 412 826 166 702 89 1273 212 1549

v/s Ratio Prot c0.13 c0.19 0.06 0.16 0.05 c0.19 c0.17 0.18

v/s Ratio Perm

v/c Ratio 1.10 0.78 0.64 0.76 1.09 0.51 1.40 0.41

Uniform Delay, d1 44.0 35.6 43.7 37.0 47.5 24.1 44.0 18.7

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.17 0.72

Incremental Delay, d2 75.7 4.5 6.3 4.5 121.9 1.5 205.0 0.8

Delay (s) 119.7 40.1 50.0 41.5 169.4 25.5 256.7 14.1

Level of Service F D D D F C F B

Approach Delay (s) 72.7 42.7 43.7 91.2

Approach LOS E D D F

Intersection Summary

HCM Average Control Delay 65.2 HCM Level of Service E

HCM Volume to Capacity ratio 0.80

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 17.0

Intersection Capacity Utilization 81.5% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 47 896 28 28 624 28 49 59 35 48 38 27

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 4.5 4.5

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.99 0.97 0.97

Flt Protected 0.95 1.00 0.95 1.00 0.98 0.98

Satd. Flow (prot) 1764 3520 1766 3512 1750 1744

Flt Permitted 0.37 1.00 0.24 1.00 0.87 0.84

Satd. Flow (perm) 680 3520 455 3512 1554 1495

Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Adj. Flow (vph) 49 933 29 29 650 29 51 61 36 50 40 28

RTOR Reduction (vph) 0 3 0 0 4 0 0 15 0 0 14 0

Lane Group Flow (vph) 49 959 0 29 675 0 0 133 0 0 104 0

Confl. Peds. (#/hr) 10 11 11 10 13 7 7 13

Confl. Bikes (#/hr) 8 3 21 25

Turn Type Perm Perm Perm Perm

Protected Phases 1 1 2 2

Permitted Phases 1 1 2 2

Actuated Green, G (s) 46.0 46.0 46.0 46.0 25.0 25.0

Effective Green, g (s) 46.0 46.0 46.0 46.0 25.0 25.0

Actuated g/C Ratio 0.57 0.57 0.57 0.57 0.31 0.31

Clearance Time (s) 5.5 5.5 5.5 5.5 4.5 4.5

Lane Grp Cap (vph) 386 1999 258 1994 480 461

v/s Ratio Prot c0.27 0.19

v/s Ratio Perm 0.07 0.06 c0.09 0.07

v/c Ratio 0.13 0.48 0.11 0.34 0.28 0.23

Uniform Delay, d1 8.1 10.4 8.1 9.4 21.2 20.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.7 0.8 0.9 0.5 1.4 1.1

Delay (s) 8.8 11.2 9.0 9.8 22.6 21.9

Level of Service A B A A C C

Approach Delay (s) 11.1 9.8 22.6 21.9

Approach LOS B A C C

Intersection Summary

HCM Average Control Delay 12.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.41

Actuated Cycle Length (s) 81.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 68.2% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 346 945 55 18 572 192 36 45 9 319 51 332

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 10 11 11 11 11 11 12 12 12 12 12 12

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.97 0.95 1.00 0.95 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.92

Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 0.99 1.00

Frt 1.00 0.99 1.00 0.96 0.99 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.98 0.96 1.00

Satd. Flow (prot) 3204 3380 1711 3268 1778 1766 1457

Flt Permitted 0.95 1.00 0.95 1.00 0.69 0.70 1.00

Satd. Flow (perm) 3204 3380 1711 3268 1253 1285 1457

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 353 964 56 18 584 196 37 46 9 326 52 339

RTOR Reduction (vph) 0 3 0 0 29 0 0 4 0 0 0 227

Lane Group Flow (vph) 353 1017 0 18 751 0 0 88 0 0 378 112

Confl. Peds. (#/hr) 15 12 52 13 13 52

Confl. Bikes (#/hr) 7 3 10 16

Turn Type Prot Prot Perm Perm Perm

Protected Phases 7 4 3 8 2 6

Permitted Phases 2 6 6

Actuated Green, G (s) 17.4 59.9 1.6 44.1 36.5 36.5 36.5

Effective Green, g (s) 17.4 59.9 1.6 44.1 36.5 36.5 36.5

Actuated g/C Ratio 0.16 0.54 0.01 0.40 0.33 0.33 0.33

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 507 1841 25 1310 416 426 483

v/s Ratio Prot c0.11 0.30 0.01 c0.23

v/s Ratio Perm 0.07 c0.29 0.08

v/c Ratio 0.70 0.55 0.72 0.57 0.21 0.89 0.23

Uniform Delay, d1 43.8 16.3 54.0 25.6 26.4 34.8 26.6

Progression Factor 0.55 0.15 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.9 0.5 67.0 1.8 0.3 19.4 0.2

Delay (s) 26.1 2.9 120.9 27.5 26.7 54.2 26.9

Level of Service C A F C C D C

Approach Delay (s) 8.9 29.6 26.7 41.3

Approach LOS A C C D

Intersection Summary

HCM Average Control Delay 22.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.71

Actuated Cycle Length (s) 110.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 69.1% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 16 1161 95 9 789 9 6 2 11 5 1 9

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94

Hourly flow rate (vph) 17 1235 101 10 839 10 6 2 12 5 1 10

Pedestrians 9 1 13 7

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 1 0 1 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 881 649

pX, platoon unblocked 0.83 0.83 0.83 0.83 0.83 0.83

vC, conflicting volume 856 1349 1791 2208 682 1536 2254 440

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 856 1004 1538 2042 198 1230 2097 440

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 98 98 89 95 98 95 97 98

cM capacity (veh/h) 775 561 59 44 662 100 40 557

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 635 719 429 429 20 16

Volume Left 17 0 10 0 6 5

Volume Right 0 101 0 10 12 10

cSH 775 1700 561 1700 116 164

Volume to Capacity 0.02 0.42 0.02 0.25 0.17 0.10

Queue Length 95th (ft) 2 0 1 0 15 8

Control Delay (s) 0.6 0.0 0.5 0.0 42.5 29.2

Lane LOS A A E D

Approach Delay (s) 0.3 0.3 42.5 29.2

Approach LOS E D

Intersection Summary

Average Delay 0.9

Intersection Capacity Utilization 59.2% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 6 1095 76 14 765 9 37 1 94 11 2 5

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97

Hourly flow rate (vph) 6 1129 78 14 789 9 38 1 97 11 2 5

Pedestrians 3 14 18

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 1 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1205 325

pX, platoon unblocked 0.94 0.89 0.92 0.92 0.89 0.92 0.92 0.94

vC, conflicting volume 816 1221 1627 2039 618 1514 2074 420

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 674 992 1203 1653 311 1080 1690 253

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 99 98 68 99 84 91 97 99

cM capacity (veh/h) 844 607 118 84 600 124 80 689

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 571 643 409 404 136 19

Volume Left 6 0 14 0 38 11

Volume Right 0 78 0 9 97 5

cSH 844 1700 607 1700 274 149

Volume to Capacity 0.01 0.38 0.02 0.24 0.50 0.12

Queue Length 95th (ft) 1 0 2 0 65 10

Control Delay (s) 0.2 0.0 0.7 0.0 30.5 32.7

Lane LOS A A D D

Approach Delay (s) 0.1 0.4 30.5 32.7

Approach LOS D D

Intersection Summary

Average Delay 2.4

Intersection Capacity Utilization 51.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 47 931 222 116 546 40 208 29 169 41 31 35

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 16 12 12 12 12

Total Lost time (s) 5.5 5.5 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 1.00

Frpb, ped/bikes 0.99 1.00 0.98 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00

Frt 0.97 0.99 0.94 0.96

Flt Protected 1.00 0.99 0.98 0.98

Satd. Flow (prot) 3409 3472 1882 1715

Flt Permitted 0.89 0.52 0.79 0.79

Satd. Flow (perm) 3023 1817 1534 1386

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 51 1012 241 126 593 43 226 32 184 45 34 38

RTOR Reduction (vph) 0 28 0 0 6 0 0 36 0 0 25 0

Lane Group Flow (vph) 0 1276 0 0 756 0 0 406 0 0 92 0

Confl. Peds. (#/hr) 16 7 16 24 33 33 24

Confl. Bikes (#/hr) 9 2 3 5

Turn Type Perm pm+pt Perm Perm

Protected Phases 1 4 3 2 2

Permitted Phases 1 3 2 2

Actuated Green, G (s) 25.5 41.5 19.0 19.0

Effective Green, g (s) 25.5 41.5 19.0 19.0

Actuated g/C Ratio 0.36 0.59 0.27 0.27

Clearance Time (s) 5.5 5.5 4.0 4.0

Lane Grp Cap (vph) 1101 1385 416 376

v/s Ratio Prot c0.10

v/s Ratio Perm c0.42 0.22 c0.26 0.07

v/c Ratio 1.16 0.55 0.97 0.25

Uniform Delay, d1 22.2 8.6 25.3 19.9

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 81.9 1.5 38.3 1.5

Delay (s) 104.2 10.1 63.6 21.5

Level of Service F B E C

Approach Delay (s) 104.2 10.1 63.6 21.5

Approach LOS F B E C

Intersection Summary

HCM Average Control Delay 66.4 HCM Level of Service E

HCM Volume to Capacity ratio 1.01

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 99.3% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 191 85 73 306 268 92

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.0 3.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 0.97 1.00 1.00 1.00 0.91

Flpb, ped/bikes 1.00 0.96 1.00 1.00 1.00

Frt 0.96 1.00 1.00 1.00 0.85

Flt Protected 0.97 0.95 1.00 1.00 1.00

Satd. Flow (prot) 1673 1695 1863 1863 1445

Flt Permitted 0.97 0.53 1.00 1.00 1.00

Satd. Flow (perm) 1673 944 1863 1863 1445

Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90

Adj. Flow (vph) 212 94 81 340 298 102

RTOR Reduction (vph) 29 0 0 0 0 50

Lane Group Flow (vph) 277 0 81 340 298 52

Confl. Peds. (#/hr) 74 57 68 68

Confl. Bikes (#/hr) 6 3

Turn Type Perm Perm

Protected Phases 2 1 1

Permitted Phases 1 1

Actuated Green, G (s) 21.0 28.0 28.0 28.0 28.0

Effective Green, g (s) 21.0 28.0 28.0 28.0 28.0

Actuated g/C Ratio 0.38 0.51 0.51 0.51 0.51

Clearance Time (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 639 481 948 948 736

v/s Ratio Prot c0.17 c0.18 0.16

v/s Ratio Perm 0.09 0.04

v/c Ratio 0.43 0.17 0.36 0.31 0.07

Uniform Delay, d1 12.6 7.2 8.1 7.9 6.9

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.1 0.8 1.1 0.9 0.2

Delay (s) 14.7 8.0 9.2 8.8 7.1

Level of Service B A A A A

Approach Delay (s) 14.7 8.9 8.3

Approach LOS B A A

Intersection Summary

HCM Average Control Delay 10.3 HCM Level of Service B

HCM Volume to Capacity ratio 0.39

Actuated Cycle Length (s) 55.0 Sum of lost time (s) 6.0

Intersection Capacity Utilization 54.9% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 522 634 434 41 12 335

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.5

Lane Util. Factor 1.00 0.95 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.99 0.87

Flt Protected 0.95 1.00 1.00 1.00

Satd. Flow (prot) 1770 3539 3494 1591

Flt Permitted 0.95 1.00 1.00 1.00

Satd. Flow (perm) 1770 3539 3494 1591

Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97

Adj. Flow (vph) 538 654 447 42 12 345

RTOR Reduction (vph) 0 0 11 0 240 0

Lane Group Flow (vph) 538 654 478 0 117 0

Confl. Peds. (#/hr) 3

Confl. Bikes (#/hr) 6

Turn Type Prot

Protected Phases 1 6 2 4

Permitted Phases

Actuated Green, G (s) 20.0 38.0 15.0 19.5

Effective Green, g (s) 20.0 38.0 15.0 19.5

Actuated g/C Ratio 0.31 0.59 0.23 0.30

Clearance Time (s) 3.0 3.0 3.0 3.5

Lane Grp Cap (vph) 553 2101 819 485

v/s Ratio Prot c0.30 0.18 c0.14 c0.07

v/s Ratio Perm

v/c Ratio 0.97 0.31 0.58 0.24

Uniform Delay, d1 21.7 6.5 21.7 16.7

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 32.1 0.4 3.0 1.2

Delay (s) 53.9 6.9 24.8 17.9

Level of Service D A C B

Approach Delay (s) 28.1 24.8 17.9

Approach LOS C C B

Intersection Summary

HCM Average Control Delay 25.5 HCM Level of Service C

HCM Volume to Capacity ratio 0.60

Actuated Cycle Length (s) 64.0 Sum of lost time (s) 9.5

Intersection Capacity Utilization 73.6% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 15 38 386 8 61 543

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 5.0 4.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.90 1.00 1.00 1.00

Flt Protected 0.99 1.00 0.95 1.00

Satd. Flow (prot) 1659 1857 1770 1863

Flt Permitted 0.99 1.00 0.95 1.00

Satd. Flow (perm) 1659 1857 1770 1863

Peak-hour factor, PHF 0.93 0.93 0.93 0.93 0.93 0.93

Adj. Flow (vph) 16 41 415 9 66 584

RTOR Reduction (vph) 39 0 1 0 0 0

Lane Group Flow (vph) 18 0 423 0 66 584

Confl. Bikes (#/hr) 2

Turn Type Prot

Protected Phases 8 6 5 2

Permitted Phases

Actuated Green, G (s) 1.8 15.6 1.5 21.1

Effective Green, g (s) 1.8 15.6 1.5 21.1

Actuated g/C Ratio 0.06 0.49 0.05 0.66

Clearance Time (s) 4.0 5.0 4.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 94 908 83 1232

v/s Ratio Prot c0.01 0.23 0.04 c0.31

v/s Ratio Perm

v/c Ratio 0.19 0.47 0.80 0.47

Uniform Delay, d1 14.4 5.4 15.0 2.7

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.0 0.4 39.3 0.3

Delay (s) 15.4 5.8 54.4 3.0

Level of Service B A D A

Approach Delay (s) 15.4 5.8 8.2

Approach LOS B A A

Intersection Summary

HCM Average Control Delay 7.6 HCM Level of Service A

HCM Volume to Capacity ratio 0.45

Actuated Cycle Length (s) 31.9 Sum of lost time (s) 9.0

Intersection Capacity Utilization 39.4% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL2 EBL EBT EBR WBL WBT WBR WBR2 NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 9 20 50 16 15 12 32 48 6 40 363 16

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 12 12 12 12 12

Total Lost time (s) 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 0.98 0.94 0.99

Flpb, ped/bikes 1.00 1.00 1.00

Frt 0.98 0.90 0.99

Flt Protected 0.98 0.99 0.99

Satd. Flow (prot) 1551 1377 1619

Flt Permitted 0.89 0.96 0.90

Satd. Flow (perm) 1408 1330 1465

Peak-hour factor, PHF 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91

Adj. Flow (vph) 10 22 55 18 16 13 35 53 7 44 399 18

RTOR Reduction (vph) 0 0 12 0 0 41 0 0 0 0 3 0

Lane Group Flow (vph) 0 0 93 0 0 76 0 0 0 0 465 0

Confl. Peds. (#/hr) 53 31 115

Confl. Bikes (#/hr) 14

Parking  (#/hr) 3 3 3

Turn Type Perm Perm Perm Perm Perm

Protected Phases 1 1 2

Permitted Phases 1 1 1 2 2

Actuated Green, G (s) 14.0 14.0 22.0

Effective Green, g (s) 14.0 14.0 22.0

Actuated g/C Ratio 0.23 0.23 0.37

Clearance Time (s) 4.0 4.0 4.0

Lane Grp Cap (vph) 329 310 537

v/s Ratio Prot

v/s Ratio Perm c0.07 0.06 0.32

v/c Ratio 0.28 0.25 0.87

Uniform Delay, d1 18.9 18.7 17.6

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 2.1 1.9 17.0

Delay (s) 21.0 20.6 34.6

Level of Service C C C

Approach Delay (s) 21.0 20.6 34.6

Approach LOS C C C

Intersection Summary

HCM Average Control Delay 33.0 HCM Level of Service C

HCM Volume to Capacity ratio 0.63

Actuated Cycle Length (s) 60.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 67.4% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBL SBT SBR SBR2 SEL2 SEL SER SER2

Lane Configurations

Volume (vph) 56 385 14 30 11 62 52 36

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 16 12 12 12 12 12 12

Total Lost time (s) 4.0 4.0

Lane Util. Factor 1.00 1.00

Frpb, ped/bikes 0.98 1.00

Flpb, ped/bikes 1.00 1.00

Frt 0.99 0.93

Flt Protected 0.99 0.98

Satd. Flow (prot) 1761 1493

Flt Permitted 0.90 0.98

Satd. Flow (perm) 1593 1493

Peak-hour factor, PHF 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91

Adj. Flow (vph) 62 423 15 33 12 68 57 40

RTOR Reduction (vph) 0 4 0 0 0 18 0 0

Lane Group Flow (vph) 0 529 0 0 0 159 0 0

Confl. Peds. (#/hr) 65 105

Confl. Bikes (#/hr) 14 6

Parking  (#/hr) 6 3

Turn Type Perm Perm

Protected Phases 2 4

Permitted Phases 2 4

Actuated Green, G (s) 22.0 12.0

Effective Green, g (s) 22.0 12.0

Actuated g/C Ratio 0.37 0.20

Clearance Time (s) 4.0 4.0

Lane Grp Cap (vph) 584 299

v/s Ratio Prot

v/s Ratio Perm c0.33 0.11

v/c Ratio 0.91 0.53

Uniform Delay, d1 18.0 21.5

Progression Factor 1.00 1.00

Incremental Delay, d2 20.1 6.7

Delay (s) 38.2 28.2

Level of Service D C

Approach Delay (s) 38.2 28.2

Approach LOS D C

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 2 1 6 0 0 0 0 27 26 4 11 0

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.78 0.78 0.78 0.78 0.78 0.78 0.78 0.78 0.78 0.78 0.78 0.78

Hourly flow rate (vph) 3 1 8 0 0 0 0 35 33 5 14 0

Pedestrians 7 5

Lane Width (ft) 0.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 372

pX, platoon unblocked

vC, conflicting volume 5 9 17 15 12 73 19 5

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 5 9 17 15 12 73 19 5

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 100 100 96 97 99 98 100

cM capacity (veh/h) 1610 1611 981 874 1068 855 870 1074

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 12 68 19

Volume Left 3 0 5

Volume Right 8 33 0

cSH 1610 960 866

Volume to Capacity 0.00 0.07 0.02

Queue Length 95th (ft) 0 6 2

Control Delay (s) 1.6 9.0 9.3

Lane LOS A A A

Approach Delay (s) 1.6 9.0 9.3

Approach LOS A A

Intersection Summary

Average Delay 8.2

Intersection Capacity Utilization 15.4% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 1080 0 0 747 15 0 0 2 0 0 0

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93

Hourly flow rate (vph) 0 1161 0 0 803 16 0 0 2 0 0 0

Pedestrians 1 8 1

Lane Width (ft) 12.0 12.0 0.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 1 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1282 613

pX, platoon unblocked 0.90 0.90 0.90 0.90 0.90 0.90

vC, conflicting volume 820 1169 1571 1990 590 1396 1982 411

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 820 971 1416 1880 328 1222 1871 411

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 100 100 100 100 100 100 100

cM capacity (veh/h) 804 633 87 63 598 121 64 590

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1

Volume Total 774 387 535 284 2

Volume Left 0 0 0 0 0

Volume Right 0 0 0 16 2

cSH 1700 1700 1700 1700 598

Volume to Capacity 0.46 0.23 0.31 0.17 0.00

Queue Length 95th (ft) 0 0 0 0 0

Control Delay (s) 0.0 0.0 0.0 0.0 11.0

Lane LOS B

Approach Delay (s) 0.0 0.0 11.0

Approach LOS B

Intersection Summary

Average Delay 0.0

Intersection Capacity Utilization 40.2% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 0 1272 752 53 0 30

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 1383 817 58 0 33

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 226 1304

pX, platoon unblocked 0.81

vC, conflicting volume 875 1538 438

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 875 1189 438

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 100 100 94

cM capacity (veh/h) 767 146 567

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1

Volume Total 691 691 545 330 33

Volume Left 0 0 0 0 0

Volume Right 0 0 0 58 33

cSH 1700 1700 1700 1700 567

Volume to Capacity 0.41 0.41 0.32 0.19 0.06

Queue Length 95th (ft) 0 0 0 0 5

Control Delay (s) 0.0 0.0 0.0 0.0 11.7

Lane LOS B

Approach Delay (s) 0.0 0.0 11.7

Approach LOS B

Intersection Summary

Average Delay 0.2

Intersection Capacity Utilization 38.5% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR EBR2 WBL2 WBL WBT WBR NBL NBT NBR NBR2

Lane Configurations

Volume (vph) 35 4 27 19 2 18 6 10 14 516 15 4

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 0.95

Frpb, ped/bikes 0.98 0.99 1.00

Flpb, ped/bikes 1.00 0.99 1.00

Frt 0.93 0.96 0.99

Flt Protected 0.98 0.97 1.00

Satd. Flow (prot) 1646 1707 3507

Flt Permitted 0.89 0.86 0.94

Satd. Flow (perm) 1489 1508 3293

Peak-hour factor, PHF 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86

Adj. Flow (vph) 41 5 31 22 2 21 7 12 16 600 17 5

RTOR Reduction (vph) 0 16 0 0 0 0 9 0 0 1 0 0

Lane Group Flow (vph) 0 83 0 0 0 0 33 0 0 637 0 0

Confl. Peds. (#/hr) 8 17 12 17 12 8 9 17 9

Confl. Bikes (#/hr) 1 1 3 3

Turn Type Perm Perm Perm

Protected Phases 4 4 2

Permitted Phases 4 4 2

Actuated Green, G (s) 16.0 16.0 16.0

Effective Green, g (s) 16.0 16.0 16.0

Actuated g/C Ratio 0.27 0.27 0.27

Clearance Time (s) 4.0 4.0 4.0

Lane Grp Cap (vph) 397 402 878

v/s Ratio Prot

v/s Ratio Perm c0.06 0.02 c0.19

v/c Ratio 0.21 0.08 0.73

Uniform Delay, d1 17.1 16.5 20.0

Progression Factor 0.84 1.00 1.00

Incremental Delay, d2 1.1 0.4 5.2

Delay (s) 15.4 16.9 25.2

Level of Service B B C

Approach Delay (s) 15.4 16.9 25.2

Approach LOS B B C

Intersection Summary

HCM Average Control Delay 24.1 HCM Level of Service C

HCM Volume to Capacity ratio 0.38

Actuated Cycle Length (s) 60.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 68.7% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBL2 SBL SBT SBR NWL2 NWL NWR NWR2

Lane Configurations

Volume (vph) 5 50 340 23 5 33 42 3

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0

Lane Util. Factor 0.95 1.00

Frpb, ped/bikes 1.00 0.97

Flpb, ped/bikes 1.00 0.98

Frt 0.99 0.93

Flt Protected 0.99 0.98

Satd. Flow (prot) 3472 1609

Flt Permitted 0.72 0.98

Satd. Flow (perm) 2532 1609

Peak-hour factor, PHF 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86

Adj. Flow (vph) 6 58 395 27 6 38 49 3

RTOR Reduction (vph) 0 0 7 0 0 2 0 0

Lane Group Flow (vph) 0 0 479 0 0 94 0 0

Confl. Peds. (#/hr) 9 17 9 12 9 8 9

Confl. Bikes (#/hr) 1 1 1

Turn Type Perm Perm

Protected Phases 6 8

Permitted Phases 6 8

Actuated Green, G (s) 16.0 16.0

Effective Green, g (s) 16.0 16.0

Actuated g/C Ratio 0.27 0.27

Clearance Time (s) 4.0 4.0

Lane Grp Cap (vph) 675 429

v/s Ratio Prot

v/s Ratio Perm 0.19 0.06

v/c Ratio 0.71 0.22

Uniform Delay, d1 19.9 17.1

Progression Factor 1.00 1.00

Incremental Delay, d2 6.2 1.2

Delay (s) 26.1 18.3

Level of Service C B

Approach Delay (s) 26.1 18.3

Approach LOS C B

Intersection Summary
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 230 39 509 244 33 376

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 11 11

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95

Frpb, ped/bikes 0.99 0.95 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.98 0.95 1.00 1.00

Flt Protected 0.96 1.00 0.95 1.00

Satd. Flow (prot) 1735 3213 1711 3421

Flt Permitted 0.96 1.00 0.95 1.00

Satd. Flow (perm) 1735 3213 1711 3421

Peak-hour factor, PHF 0.93 0.93 0.93 0.93 0.93 0.93

Adj. Flow (vph) 247 42 547 262 35 404

RTOR Reduction (vph) 12 0 83 0 0 0

Lane Group Flow (vph) 277 0 726 0 35 404

Confl. Peds. (#/hr) 55 57 57

Confl. Bikes (#/hr) 2 5

Turn Type Prot

Protected Phases 8 2 1 6

Permitted Phases

Actuated Green, G (s) 12.7 27.9 2.4 34.3

Effective Green, g (s) 12.7 27.9 2.4 34.3

Actuated g/C Ratio 0.23 0.51 0.04 0.62

Clearance Time (s) 4.0 4.0 4.0 4.0

Vehicle Extension (s) 2.0 2.0 3.0 2.0

Lane Grp Cap (vph) 401 1630 75 2133

v/s Ratio Prot c0.16 c0.23 c0.02 0.12

v/s Ratio Perm

v/c Ratio 0.69 0.45 0.47 0.19

Uniform Delay, d1 19.3 8.6 25.7 4.4

Progression Factor 1.00 0.49 1.00 1.00

Incremental Delay, d2 4.1 0.8 4.5 0.2

Delay (s) 23.4 5.0 30.2 4.6

Level of Service C A C A

Approach Delay (s) 23.4 5.0 6.7

Approach LOS C A A

Intersection Summary

HCM Average Control Delay 9.0 HCM Level of Service A

HCM Volume to Capacity ratio 0.52

Actuated Cycle Length (s) 55.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 49.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 0 391 395 768 502 91

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 12 11 10 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 0.95 0.95

Frpb, ped/bikes 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.86 1.00 1.00 0.98

Flt Protected 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1611 1711 3303 3269

Flt Permitted 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1611 1711 3303 3269

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 0 412 416 808 528 96

RTOR Reduction (vph) 0 0 0 0 21 0

Lane Group Flow (vph) 0 412 416 808 603 0

Confl. Peds. (#/hr) 124 75 75

Confl. Bikes (#/hr) 3 4

Turn Type Over Prot

Protected Phases 1 1 6 2

Permitted Phases

Actuated Green, G (s) 20.2 20.2 31.0 24.8

Effective Green, g (s) 20.2 20.2 31.0 24.8

Actuated g/C Ratio 0.37 0.37 0.56 0.45

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 592 628 1862 1474

v/s Ratio Prot c0.26 0.24 c0.24 0.18

v/s Ratio Perm

v/c Ratio 0.70 0.66 0.43 0.41

Uniform Delay, d1 14.8 14.5 6.9 10.2

Progression Factor 1.00 1.19 0.86 0.78

Incremental Delay, d2 3.6 2.0 0.6 0.8

Delay (s) 18.3 19.4 6.5 8.8

Level of Service B B A A

Approach Delay (s) 18.3 10.9 8.8

Approach LOS B B A

Intersection Summary

HCM Average Control Delay 11.7 HCM Level of Service B

HCM Volume to Capacity ratio 0.52

Actuated Cycle Length (s) 55.0 Sum of lost time (s) 5.0

Intersection Capacity Utilization 50.1% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 17 0 45 112 0 281 0 907 295 156 769 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 11 11 11 10 12 10

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 0.99 1.00 0.97 0.93 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.90 1.00 0.85 0.96 1.00 1.00

Flt Protected 0.99 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1635 1765 1528 3056 1652 3539

Flt Permitted 0.29 0.74 1.00 1.00 0.95 1.00

Satd. Flow (perm) 475 1382 1528 3056 1652 3539

Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94

Adj. Flow (vph) 18 0 48 119 0 299 0 965 314 166 818 0

RTOR Reduction (vph) 0 41 0 0 243 0 0 21 0 0 0 0

Lane Group Flow (vph) 0 25 0 119 56 0 0 1258 0 166 818 0

Confl. Peds. (#/hr) 14 3 3 14 38 86 86 38

Confl. Bikes (#/hr) 4 6 11

Turn Type Perm Perm Prot

Protected Phases 4 8 2 1 6

Permitted Phases 4 8

Actuated Green, G (s) 15.1 15.1 15.1 64.9 15.0 84.9

Effective Green, g (s) 15.1 15.1 15.1 64.9 15.0 84.9

Actuated g/C Ratio 0.14 0.14 0.14 0.59 0.14 0.77

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 65 190 210 1803 225 2731

v/s Ratio Prot 0.04 c0.41 c0.10 0.23

v/s Ratio Perm 0.05 c0.09

v/c Ratio 0.38 0.63 0.27 0.70 0.74 0.30

Uniform Delay, d1 43.2 44.8 42.5 15.7 45.6 3.7

Progression Factor 1.00 1.00 1.00 0.55 1.02 0.94

Incremental Delay, d2 3.7 6.3 0.7 0.7 11.0 0.3

Delay (s) 46.8 51.1 43.2 9.4 57.5 3.8

Level of Service D D D A E A

Approach Delay (s) 46.8 45.4 9.4 12.8

Approach LOS D D A B

Intersection Summary

HCM Average Control Delay 17.0 HCM Level of Service B

HCM Volume to Capacity ratio 0.69

Actuated Cycle Length (s) 110.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 77.3% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 236 459 112 244 576 368 155 605 231 362 342 200

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 12 12 11 11 12 11 11 11

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 0.97 0.95

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.98 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.94 1.00 0.96 1.00 0.94

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 3398 1711 3292 1711 3205 3319 3127

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1770 3398 1711 3292 1711 3205 3319 3127

Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94

Adj. Flow (vph) 251 488 119 260 613 391 165 644 246 385 364 213

RTOR Reduction (vph) 0 22 0 0 94 0 0 36 0 0 76 0

Lane Group Flow (vph) 251 585 0 260 910 0 165 854 0 385 501 0

Confl. Peds. (#/hr) 20 23 23 20 22 66 20 66

Confl. Bikes (#/hr) 22 8

Turn Type Prot Prot Prot Prot

Protected Phases 1 6 5 2 3 8 7 4

Permitted Phases

Actuated Green, G (s) 14.0 25.2 22.0 33.2 12.0 31.8 15.0 34.8

Effective Green, g (s) 14.0 25.2 22.0 33.2 12.0 31.8 15.0 34.8

Actuated g/C Ratio 0.13 0.23 0.20 0.30 0.11 0.29 0.14 0.32

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 225 778 342 994 187 927 453 989

v/s Ratio Prot c0.14 0.17 0.15 c0.28 0.10 c0.27 c0.12 0.16

v/s Ratio Perm

v/c Ratio 1.12 0.75 0.76 0.92 0.88 0.92 0.85 0.51

Uniform Delay, d1 48.0 39.5 41.5 37.0 48.3 37.9 46.4 30.6

Progression Factor 1.00 1.00 0.86 0.82 1.20 0.96 0.98 0.98

Incremental Delay, d2 94.5 4.1 7.8 10.5 33.5 15.0 13.5 1.8

Delay (s) 142.5 43.6 43.6 41.1 91.6 51.5 59.0 31.7

Level of Service F D D D F D E C

Approach Delay (s) 72.6 41.6 57.8 42.6

Approach LOS E D E D

Intersection Summary

HCM Average Control Delay 52.4 HCM Level of Service D

HCM Volume to Capacity ratio 0.94

Actuated Cycle Length (s) 110.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 90.6% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 113 8 111 35 16 54 113 831 16 27 632 71

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.0

Lane Util. Factor 1.00 1.00 0.91 0.91

Frpb, ped/bikes 0.96 0.99 1.00 0.99

Flpb, ped/bikes 0.99 0.99 1.00 1.00

Frt 0.94 0.93 1.00 0.99

Flt Protected 0.98 0.98 0.99 1.00

Satd. Flow (prot) 1618 1656 5020 4952

Flt Permitted 0.74 0.83 0.74 0.87

Satd. Flow (perm) 1223 1398 3752 4310

Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90

Adj. Flow (vph) 126 9 123 39 18 60 126 923 18 30 702 79

RTOR Reduction (vph) 0 39 0 0 45 0 0 1 0 0 7 0

Lane Group Flow (vph) 0 219 0 0 72 0 0 1066 0 0 804 0

Confl. Peds. (#/hr) 15 89 89 15 36 45 45 36

Confl. Bikes (#/hr) 1 2 3 8

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 1 1

Permitted Phases 2 2 1 1

Actuated Green, G (s) 23.6 23.6 80.4 80.4

Effective Green, g (s) 23.6 23.6 80.4 80.4

Actuated g/C Ratio 0.21 0.21 0.73 0.73

Clearance Time (s) 3.0 3.0 3.0 3.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 262 300 2742 3150

v/s Ratio Prot

v/s Ratio Perm c0.18 0.05 c0.28 0.19

v/c Ratio 0.83 0.24 0.39 0.26

Uniform Delay, d1 41.3 35.8 5.6 4.9

Progression Factor 1.00 1.00 1.00 1.11

Incremental Delay, d2 19.9 0.4 0.4 0.2

Delay (s) 61.3 36.2 6.0 5.6

Level of Service E D A A

Approach Delay (s) 61.3 36.2 6.0 5.6

Approach LOS E D A A

Intersection Summary

HCM Average Control Delay 13.7 HCM Level of Service B

HCM Volume to Capacity ratio 0.49

Actuated Cycle Length (s) 110.0 Sum of lost time (s) 6.0

Intersection Capacity Utilization 84.6% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL2 EBT EBR WBL WBT WBR NBL NBT NBR2 SBL SBT SBR

Lane Configurations

Volume (vph) 212 181 121 29 104 31 100 546 34 36 557 168

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 5.0 5.0

Lane Util. Factor 1.00 0.95 0.95 0.91 0.91

Frpb, ped/bikes 1.00 0.99 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.94 0.97 0.99 0.97

Flt Protected 0.95 1.00 0.99 0.99 1.00

Satd. Flow (prot) 1770 3279 3366 4989 4852

Flt Permitted 0.64 1.00 0.88 0.73 0.88

Satd. Flow (perm) 1197 3279 2978 3694 4264

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 223 191 127 31 109 33 105 575 36 38 586 177

RTOR Reduction (vph) 0 72 0 0 0 0 0 7 0 0 64 0

Lane Group Flow (vph) 223 246 0 0 173 0 0 709 0 0 737 0

Confl. Peds. (#/hr) 31 31 48 46 59 59 46

Confl. Bikes (#/hr) 4 6 7 8

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 1 1

Permitted Phases 2 2 1 1

Actuated Green, G (s) 34.5 34.5 34.5 37.5 37.5

Effective Green, g (s) 34.5 34.5 34.5 37.5 37.5

Actuated g/C Ratio 0.43 0.43 0.43 0.47 0.47

Clearance Time (s) 3.0 3.0 3.0 5.0 5.0

Lane Grp Cap (vph) 516 1414 1284 1732 1999

v/s Ratio Prot 0.07

v/s Ratio Perm c0.19 0.06 c0.19 0.17

v/c Ratio 0.43 0.17 0.13 0.41 0.37

Uniform Delay, d1 15.9 14.0 13.7 14.0 13.6

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.6 0.3 0.2 0.7 0.5

Delay (s) 18.5 14.3 14.0 14.7 14.2

Level of Service B B B B B

Approach Delay (s) 16.0 14.0 14.7 14.2

Approach LOS B B B B

Intersection Summary

HCM Average Control Delay 14.7 HCM Level of Service B

HCM Volume to Capacity ratio 0.42

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 143.0% ICU Level of Service H

Analysis Period (min) 15

c    Critical Lane Group
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Movement SWR2

Lane Configurations

Volume (vph) 57

Ideal Flow (vphpl) 1900

Total Lost time (s) 3.0

Lane Util. Factor 1.00

Frpb, ped/bikes 0.95

Flpb, ped/bikes 1.00

Frt 0.86

Flt Protected 1.00

Satd. Flow (prot) 1531

Flt Permitted 1.00

Satd. Flow (perm) 1531

Peak-hour factor, PHF 0.95

Adj. Flow (vph) 60

RTOR Reduction (vph) 34

Lane Group Flow (vph) 26

Confl. Peds. (#/hr) 48

Confl. Bikes (#/hr) 6

Turn Type custom

Protected Phases

Permitted Phases 2

Actuated Green, G (s) 34.5

Effective Green, g (s) 34.5

Actuated g/C Ratio 0.43

Clearance Time (s) 3.0

Lane Grp Cap (vph) 660

v/s Ratio Prot

v/s Ratio Perm 0.02

v/c Ratio 0.04

Uniform Delay, d1 13.2

Progression Factor 1.00

Incremental Delay, d2 0.1

Delay (s) 13.3

Level of Service B

Approach Delay (s)

Approach LOS

Intersection Summary



51st and Broadway Center Existing Plus Project

10: West MacArthur Boulevard & Broadway SATURDAY MIDDAY 

Synchro 7 -  Report

Fehr & Peers Page 10

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 84 277 40 72 343 304 80 331 44 273 386 74

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 10 11 11 11 11 11

Total Lost time (s) 4.0 5.0 5.0 4.0 5.0 4.0 5.0 4.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.91 1.00 0.95 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.98 1.00 0.95 1.00 1.00 1.00 1.00 0.93

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 0.93 1.00 0.98 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3539 1559 1770 4485 1652 3352 1711 3250 1427

Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3539 1559 1770 4485 1652 3352 1711 3250 1427

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 91 301 43 78 373 330 87 360 48 297 420 80

RTOR Reduction (vph) 0 0 31 0 153 0 0 10 0 0 0 59

Lane Group Flow (vph) 91 301 12 78 550 0 87 398 0 297 420 21

Confl. Peds. (#/hr) 72 2 2 72 42 2 2 42

Confl. Bikes (#/hr) 1 8 11 11

Parking  (#/hr) 0

Turn Type Prot Perm Prot Prot Prot Perm

Protected Phases 3 4 3 4 1 2 1 2

Permitted Phases 4 2

Actuated Green, G (s) 9.3 28.7 28.7 9.3 28.7 17.5 26.5 17.5 26.5 26.5

Effective Green, g (s) 9.3 28.7 28.7 9.3 28.7 17.5 26.5 17.5 26.5 26.5

Actuated g/C Ratio 0.09 0.29 0.29 0.09 0.29 0.18 0.26 0.18 0.26 0.26

Clearance Time (s) 4.0 5.0 5.0 4.0 5.0 4.0 5.0 4.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 165 1016 447 165 1287 289 888 299 861 378

v/s Ratio Prot c0.05 0.09 0.04 c0.12 0.05 0.12 c0.17 c0.13

v/s Ratio Perm 0.01 0.01

v/c Ratio 0.55 0.30 0.03 0.47 0.43 0.30 0.45 0.99 0.49 0.06

Uniform Delay, d1 43.4 27.8 25.6 43.0 29.0 35.9 30.6 41.2 31.0 27.4

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.3 0.1 0.0 0.8 0.1 0.2 1.6 49.9 2.0 0.3

Delay (s) 45.6 27.8 25.6 43.8 29.1 36.1 32.3 91.1 33.0 27.7

Level of Service D C C D C D C F C C

Approach Delay (s) 31.3 30.5 33.0 54.1

Approach LOS C C C D

Intersection Summary

HCM Average Control Delay 38.6 HCM Level of Service D

HCM Volume to Capacity ratio 0.58

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 75.6% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 34 63 40 55 112 170 5 1048 93 118 1022 4

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 4.0 4.5 4.0 4.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.91 1.00 0.91

Frpb, ped/bikes 1.00 0.99 1.00 0.97 1.00 1.00 1.00 1.00

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.94 1.00 0.85 1.00 0.99 1.00 1.00

Flt Protected 0.95 1.00 0.98 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1752 1734 1829 1533 1770 5013 1770 5081

Flt Permitted 0.54 1.00 0.85 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 999 1734 1578 1533 1770 5013 1770 5081

Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Adj. Flow (vph) 35 66 42 57 117 177 5 1092 97 123 1065 4

RTOR Reduction (vph) 0 35 0 0 0 148 0 9 0 0 0 0

Lane Group Flow (vph) 35 73 0 0 174 29 5 1180 0 123 1069 0

Confl. Peds. (#/hr) 17 10 10 17 23 10 10 23

Confl. Bikes (#/hr) 7 5 5 3

Turn Type Perm Perm Perm Prot Prot

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 8 8

Actuated Green, G (s) 13.2 13.2 13.2 13.2 1.1 40.9 12.4 52.2

Effective Green, g (s) 13.2 13.2 13.2 13.2 1.1 40.9 12.4 52.2

Actuated g/C Ratio 0.16 0.16 0.16 0.16 0.01 0.51 0.16 0.65

Clearance Time (s) 5.0 5.0 5.0 5.0 4.0 4.5 4.0 4.5

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 165 286 260 253 24 2563 274 3315

v/s Ratio Prot 0.04 0.00 c0.24 c0.07 0.21

v/s Ratio Perm 0.04 c0.11 0.02

v/c Ratio 0.21 0.26 0.67 0.12 0.21 0.46 0.45 0.32

Uniform Delay, d1 28.9 29.1 31.4 28.4 39.0 12.5 30.7 6.1

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.2 5.0 0.1 1.6 0.6 0.4 0.3

Delay (s) 29.1 29.3 36.3 28.5 40.6 13.1 31.1 6.4

Level of Service C C D C D B C A

Approach Delay (s) 29.2 32.4 13.2 8.9

Approach LOS C C B A

Intersection Summary

HCM Average Control Delay 14.6 HCM Level of Service B

HCM Volume to Capacity ratio 0.50

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 13.5

Intersection Capacity Utilization 64.3% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 283 741 186 41 858 147 188 157 66 116 151 277

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.99 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00

Frt 1.00 0.97 1.00 0.98 1.00 0.96 1.00 0.90

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 4900 1766 4935 1768 1761 1750 1636

Flt Permitted 0.95 1.00 0.29 1.00 0.17 1.00 0.62 1.00

Satd. Flow (perm) 1770 4900 539 4935 309 1761 1136 1636

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 289 756 190 42 876 150 192 160 67 118 154 283

RTOR Reduction (vph) 0 54 0 0 25 0 0 13 0 0 66 0

Lane Group Flow (vph) 289 892 0 42 1001 0 192 214 0 118 371 0

Confl. Peds. (#/hr) 20 5 5 20 17 14 14 17

Confl. Bikes (#/hr) 8 4 18 11

Turn Type Prot Perm pm+pt Perm

Protected Phases 2 3 4 5 1 6

Permitted Phases 4 1 6

Actuated Green, G (s) 20.7 53.9 29.2 29.2 37.1 37.1 20.1 20.1

Effective Green, g (s) 20.7 53.9 29.2 29.2 37.1 37.1 20.1 20.1

Actuated g/C Ratio 0.21 0.54 0.29 0.29 0.37 0.37 0.20 0.20

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 366 2641 157 1441 304 653 228 329

v/s Ratio Prot c0.16 0.18 c0.20 c0.08 0.12 c0.23

v/s Ratio Perm 0.08 0.15 0.10

v/c Ratio 0.79 0.34 0.27 0.69 0.63 0.33 0.52 1.13

Uniform Delay, d1 37.6 13.0 27.2 31.4 24.4 22.5 35.6 40.0

Progression Factor 1.00 1.00 1.23 1.19 1.00 1.00 1.00 1.00

Incremental Delay, d2 10.8 0.1 0.7 1.1 4.2 1.3 8.2 88.4

Delay (s) 48.4 13.1 34.2 38.4 28.7 23.9 43.8 128.3

Level of Service D B C D C C D F

Approach Delay (s) 21.3 38.2 26.1 110.4

Approach LOS C D C F

Intersection Summary

HCM Average Control Delay 42.5 HCM Level of Service D

HCM Volume to Capacity ratio 0.81

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 17.0

Intersection Capacity Utilization 90.4% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR2 NBL2 NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 48 30 13 25 37 67 36 709 35 46 531 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 4.5 4.5 4.5

Lane Util. Factor 1.00 1.00 0.95 0.95

Frpb, ped/bikes 1.00 0.99 0.99 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.98 0.93 0.99 1.00

Flt Protected 0.97 0.99 1.00 1.00

Satd. Flow (prot) 1764 1697 3483 3492

Flt Permitted 0.64 0.93 0.90 0.84

Satd. Flow (perm) 1167 1586 3156 2946

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 52 33 14 27 40 73 39 771 38 50 577 11

RTOR Reduction (vph) 0 12 0 0 65 0 0 2 0 0 0 0

Lane Group Flow (vph) 0 87 0 0 75 0 0 846 0 0 638 0

Confl. Peds. (#/hr) 17 20 20 42 42 73

Confl. Bikes (#/hr) 2 2 37 26

Turn Type Perm Perm custom

Protected Phases 4 4 2

Permitted Phases 4 4 6 6!

Actuated Green, G (s) 9.2 9.2 61.8 61.8

Effective Green, g (s) 9.2 9.2 61.8 61.8

Actuated g/C Ratio 0.11 0.11 0.77 0.77

Clearance Time (s) 4.5 4.5 4.5 4.5

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 134 182 2438 2276

v/s Ratio Prot

v/s Ratio Perm c0.08 0.05 c0.27 0.22

v/c Ratio 0.65 0.41 4.88dl 0.28

Uniform Delay, d1 33.9 32.9 2.8 2.6

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 8.4 0.6 0.4 0.3

Delay (s) 42.3 33.5 3.2 3.0

Level of Service D C A A

Approach Delay (s) 42.3 33.5 3.2 3.0

Approach LOS D C A A

Intersection Summary

HCM Average Control Delay 7.1 HCM Level of Service A

HCM Volume to Capacity ratio 0.39

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 9.0

Intersection Capacity Utilization 91.0% ICU Level of Service E

Analysis Period (min) 15

dl    Defacto Left Lane.  Recode with 1 though lane as a left lane.

dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.

!    Phase conflict between lane groups.

c    Critical Lane Group
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Movement SER SER2

Lane Configurations

Volume (vph) 219 72

Ideal Flow (vphpl) 1900 1900

Total Lost time (s) 4.5

Lane Util. Factor 1.00

Frpb, ped/bikes 1.00

Flpb, ped/bikes 1.00

Frt 0.86

Flt Protected 1.00

Satd. Flow (prot) 1611

Flt Permitted 1.00

Satd. Flow (perm) 1611

Peak-hour factor, PHF 0.92 0.92

Adj. Flow (vph) 238 78

RTOR Reduction (vph) 6 0

Lane Group Flow (vph) 310 0

Confl. Peds. (#/hr)

Confl. Bikes (#/hr) 20

Turn Type custom

Protected Phases 6!

Permitted Phases

Actuated Green, G (s) 61.8

Effective Green, g (s) 61.8

Actuated g/C Ratio 0.77

Clearance Time (s) 4.5

Vehicle Extension (s) 2.0

Lane Grp Cap (vph) 1244

v/s Ratio Prot 0.19

v/s Ratio Perm

v/c Ratio 0.25

Uniform Delay, d1 2.6

Progression Factor 1.00

Incremental Delay, d2 0.5

Delay (s) 3.0

Level of Service A

Approach Delay (s)

Approach LOS

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 13 4 24 101 51 126 13 708 127 63 526 238

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Lane Util. Factor 1.00 0.95 0.95 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 0.95 0.99 1.00 0.88

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.92 1.00 0.90 0.98 1.00 0.95

Flt Protected 0.98 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1689 1681 1515 3399 1770 2982

Flt Permitted 0.98 0.95 1.00 0.94 0.95 1.00

Satd. Flow (perm) 1689 1681 1515 3194 1770 2982

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 14 4 25 106 54 133 14 745 134 66 554 251

RTOR Reduction (vph) 0 24 0 0 84 0 0 9 0 0 35 0

Lane Group Flow (vph) 0 19 0 95 114 0 0 884 0 66 770 0

Confl. Peds. (#/hr) 32 32 127 24 24 127

Confl. Bikes (#/hr) 6 23 20

Turn Type Split Split Perm Prot

Protected Phases 7 7 8 8 2 1 6

Permitted Phases 2

Actuated Green, G (s) 4.1 11.9 11.9 58.8 7.2 70.5

Effective Green, g (s) 4.1 11.9 11.9 58.8 7.2 70.5

Actuated g/C Ratio 0.04 0.12 0.12 0.59 0.07 0.70

Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 69 200 180 1878 127 2102

v/s Ratio Prot c0.01 0.06 c0.08 c0.04 0.26

v/s Ratio Perm c0.28

v/c Ratio 0.28 0.47 0.64 0.47 0.52 0.37

Uniform Delay, d1 46.5 41.1 42.0 11.7 44.7 5.9

Progression Factor 1.00 1.00 1.00 0.63 1.00 1.00

Incremental Delay, d2 0.8 0.6 5.3 0.7 1.5 0.5

Delay (s) 47.3 41.8 47.3 8.1 46.2 6.4

Level of Service D D D A D A

Approach Delay (s) 47.3 45.5 8.1 9.4

Approach LOS D D A A

Intersection Summary

HCM Average Control Delay 14.6 HCM Level of Service B

HCM Volume to Capacity ratio 0.49

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 75.6% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 248 505 128 145 598 196 115 417 157 196 402 39

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.5 5.0 3.5 5.0 3.5 5.0 3.5 5.0

Lane Util. Factor 0.97 0.95 1.00 0.95 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 0.95 1.00 0.99 1.00 0.94 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.96 1.00 0.96 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3433 3271 1770 3366 1770 3200 1770 3432

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 3433 3271 1770 3366 1770 3200 1770 3432

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 253 515 131 148 610 200 117 426 160 200 410 40

RTOR Reduction (vph) 0 23 0 0 33 0 0 37 0 0 7 0

Lane Group Flow (vph) 253 623 0 148 777 0 117 549 0 200 443 0

Confl. Peds. (#/hr) 25 162 162 25 130 139 139 130

Confl. Bikes (#/hr) 3 5 27 25

Turn Type Prot Prot Prot Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases

Actuated Green, G (s) 10.8 24.4 10.4 24.0 5.0 36.2 12.0 43.2

Effective Green, g (s) 10.8 24.4 10.4 24.0 5.0 36.2 12.0 43.2

Actuated g/C Ratio 0.11 0.24 0.10 0.24 0.05 0.36 0.12 0.43

Clearance Time (s) 3.5 5.0 3.5 5.0 3.5 5.0 3.5 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 371 798 184 808 89 1158 212 1483

v/s Ratio Prot 0.07 0.19 c0.08 c0.23 c0.07 c0.17 c0.11 0.13

v/s Ratio Perm

v/c Ratio 0.68 0.78 0.80 0.96 1.31 0.47 0.94 0.30

Uniform Delay, d1 42.9 35.3 43.8 37.5 47.5 24.6 43.7 18.5

Progression Factor 0.91 1.26 1.00 1.00 1.00 1.00 1.13 0.79

Incremental Delay, d2 3.9 4.4 20.8 22.6 201.1 1.4 44.1 0.5

Delay (s) 43.0 48.9 64.6 60.1 248.6 26.0 93.3 15.1

Level of Service D D E E F C F B

Approach Delay (s) 47.2 60.8 63.0 39.2

Approach LOS D E E D

Intersection Summary

HCM Average Control Delay 53.1 HCM Level of Service D

HCM Volume to Capacity ratio 0.73

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 17.0

Intersection Capacity Utilization 74.7% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 43 756 27 23 866 38 33 41 30 36 35 13

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 4.5 4.5

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 0.96 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.98 0.98

Satd. Flow (prot) 1767 3517 1762 3512 1738 1767

Flt Permitted 0.25 1.00 0.30 1.00 0.90 0.86

Satd. Flow (perm) 462 3517 556 3512 1592 1559

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 45 796 28 24 912 40 35 43 32 38 37 14

RTOR Reduction (vph) 0 3 0 0 4 0 0 18 0 0 8 0

Lane Group Flow (vph) 45 821 0 24 948 0 0 92 0 0 81 0

Confl. Peds. (#/hr) 7 16 16 7 10 10 10 10

Confl. Bikes (#/hr) 3 6 22 30

Turn Type Perm Perm Perm Perm

Protected Phases 1 1 2 2

Permitted Phases 1 1 2 2

Actuated Green, G (s) 46.0 46.0 46.0 46.0 25.0 25.0

Effective Green, g (s) 46.0 46.0 46.0 46.0 25.0 25.0

Actuated g/C Ratio 0.57 0.57 0.57 0.57 0.31 0.31

Clearance Time (s) 5.5 5.5 5.5 5.5 4.5 4.5

Lane Grp Cap (vph) 262 1997 316 1994 491 481

v/s Ratio Prot 0.23 c0.27

v/s Ratio Perm 0.10 0.04 c0.06 0.05

v/c Ratio 0.17 0.41 0.08 0.48 0.19 0.17

Uniform Delay, d1 8.4 9.9 7.9 10.4 20.5 20.4

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.4 0.6 0.5 0.8 0.8 0.8

Delay (s) 9.8 10.5 8.4 11.2 21.4 21.2

Level of Service A B A B C C

Approach Delay (s) 10.5 11.1 21.4 21.2

Approach LOS B B C C

Intersection Summary

HCM Average Control Delay 11.8 HCM Level of Service B

HCM Volume to Capacity ratio 0.37

Actuated Cycle Length (s) 81.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 67.5% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 408 597 58 36 705 215 71 63 19 216 86 407

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 10 12 11 11 11 11 12 12 12 12 12 12

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.97 0.95 1.00 0.95 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 0.94

Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 0.99 1.00

Frt 1.00 0.99 1.00 0.96 0.98 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.98 0.97 1.00

Satd. Flow (prot) 3204 3456 1711 3258 1762 1780 1488

Flt Permitted 0.95 1.00 0.95 1.00 0.56 0.67 1.00

Satd. Flow (perm) 3204 3456 1711 3258 1015 1236 1488

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 429 628 61 38 742 226 75 66 20 227 91 428

RTOR Reduction (vph) 0 6 0 0 23 0 0 6 0 0 0 273

Lane Group Flow (vph) 429 683 0 38 945 0 0 155 0 0 318 155

Confl. Peds. (#/hr) 34 31 31 34 41 18 18 41

Confl. Bikes (#/hr) 4 2 5 4

Turn Type Prot Prot Perm Perm Perm

Protected Phases 7 4 3 8 2 6

Permitted Phases 2 6 6

Actuated Green, G (s) 18.6 59.5 4.6 45.5 33.9 33.9 33.9

Effective Green, g (s) 18.6 59.5 4.6 45.5 33.9 33.9 33.9

Actuated g/C Ratio 0.17 0.54 0.04 0.41 0.31 0.31 0.31

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 542 1869 72 1348 313 381 459

v/s Ratio Prot c0.13 0.20 0.02 c0.29

v/s Ratio Perm 0.15 c0.26 0.10

v/c Ratio 0.79 0.37 0.53 0.70 0.50 0.83 0.34

Uniform Delay, d1 43.8 14.5 51.6 26.6 31.1 35.4 29.4

Progression Factor 0.72 0.31 1.08 0.99 1.00 1.00 1.00

Incremental Delay, d2 5.1 0.4 5.7 2.5 1.2 14.5 0.4

Delay (s) 36.6 4.8 61.7 28.8 32.3 50.0 29.8

Level of Service D A E C C D C

Approach Delay (s) 17.0 30.0 32.3 38.4

Approach LOS B C C D

Intersection Summary

HCM Average Control Delay 27.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.76

Actuated Cycle Length (s) 110.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 81.1% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 50 778 41 30 950 9 15 2 38 2 2 36

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 53 819 43 32 1000 9 16 2 40 2 2 38

Pedestrians 10 3 11 7

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 1 0 1 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 882 649

pX, platoon unblocked 0.99 0.93 0.94 0.94 0.93 0.94 0.94 0.99

vC, conflicting volume 1016 873 1569 2036 445 1634 2053 522

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 986 707 1398 1898 246 1467 1916 484

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 92 96 79 96 94 97 96 93

cM capacity (veh/h) 682 815 75 56 692 68 55 513

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 462 453 532 509 58 42

Volume Left 53 0 32 0 16 2

Volume Right 0 43 0 9 40 38

cSH 682 1700 815 1700 189 294

Volume to Capacity 0.08 0.27 0.04 0.30 0.31 0.14

Queue Length 95th (ft) 6 0 3 0 31 12

Control Delay (s) 2.2 0.0 1.1 0.0 32.2 19.3

Lane LOS A A D C

Approach Delay (s) 1.1 0.5 32.2 19.3

Approach LOS D C

Intersection Summary

Average Delay 2.1

Intersection Capacity Utilization 71.5% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 21 743 60 40 883 32 58 21 62 11 20 43

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Hourly flow rate (vph) 22 774 62 42 920 33 60 22 65 11 21 45

Pedestrians 2 2 13 13

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 0 1 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1206 325

pX, platoon unblocked 0.87 0.99 0.87 0.87 0.99 0.87 0.87 0.87

vC, conflicting volume 966 849 1462 1911 433 1541 1926 492

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 658 833 1197 1712 413 1288 1729 112

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 97 95 26 69 89 82 70 94

cM capacity (veh/h) 795 781 82 70 576 65 69 789

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 409 449 502 493 147 77

Volume Left 22 0 42 0 60 11

Volume Right 0 62 0 33 65 45

cSH 795 1700 781 1700 126 144

Volume to Capacity 0.03 0.26 0.05 0.29 1.16 0.54

Queue Length 95th (ft) 2 0 4 0 220 66

Control Delay (s) 0.8 0.0 1.5 0.0 197.7 55.6

Lane LOS A A F F

Approach Delay (s) 0.4 0.7 197.7 55.6

Approach LOS F F

Intersection Summary

Average Delay 16.6

Intersection Capacity Utilization 74.7% ICU Level of Service D

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 105 430 279 94 673 122 141 117 134 64 48 142

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 16 12 12 12 12

Total Lost time (s) 5.5 5.5 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 1.00

Frpb, ped/bikes 0.98 0.99 0.99 0.98

Flpb, ped/bikes 1.00 1.00 0.99 1.00

Frt 0.95 0.98 0.95 0.92

Flt Protected 0.99 0.99 0.98 0.99

Satd. Flow (prot) 3268 3417 1940 1655

Flt Permitted 0.71 0.64 0.77 0.84

Satd. Flow (perm) 2327 2211 1524 1405

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 111 453 294 99 708 128 148 123 141 67 51 149

RTOR Reduction (vph) 0 122 0 0 23 0 0 34 0 0 82 0

Lane Group Flow (vph) 0 736 0 0 912 0 0 378 0 0 185 0

Confl. Peds. (#/hr) 23 18 18 23 37 28 28 37

Confl. Bikes (#/hr) 3 5 1 1

Turn Type Perm pm+pt Perm Perm

Protected Phases 1 4 3 2 2

Permitted Phases 1 3 2 2

Actuated Green, G (s) 15.5 26.5 19.0 19.0

Effective Green, g (s) 15.5 26.5 19.0 19.0

Actuated g/C Ratio 0.28 0.48 0.35 0.35

Clearance Time (s) 5.5 5.5 4.0 4.0

Lane Grp Cap (vph) 656 1241 526 485

v/s Ratio Prot c0.11

v/s Ratio Perm c0.32 0.25 c0.25 0.13

v/c Ratio 1.12 0.74 0.72 0.38

Uniform Delay, d1 19.8 11.4 15.7 13.6

Progression Factor 1.31 1.00 1.00 1.00

Incremental Delay, d2 72.9 3.9 8.2 2.3

Delay (s) 98.8 15.3 23.9 15.8

Level of Service F B C B

Approach Delay (s) 98.8 15.3 23.9 15.8

Approach LOS F B C B

Intersection Summary

HCM Average Control Delay 45.8 HCM Level of Service D

HCM Volume to Capacity ratio 0.93

Actuated Cycle Length (s) 55.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 97.6% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 131 86 62 338 190 70

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.0 3.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 0.91 1.00 1.00 1.00 0.67

Flpb, ped/bikes 1.00 0.78 1.00 1.00 1.00

Frt 0.95 1.00 1.00 1.00 0.85

Flt Protected 0.97 0.95 1.00 1.00 1.00

Satd. Flow (prot) 1556 1384 1863 1863 1063

Flt Permitted 0.97 0.59 1.00 1.00 1.00

Satd. Flow (perm) 1556 854 1863 1863 1063

Peak-hour factor, PHF 0.80 0.80 0.80 0.80 0.80 0.80

Adj. Flow (vph) 164 108 78 422 238 88

RTOR Reduction (vph) 43 0 0 0 0 43

Lane Group Flow (vph) 229 0 78 422 238 45

Confl. Peds. (#/hr) 92 156 315 315

Confl. Bikes (#/hr) 10 11

Turn Type Perm Perm

Protected Phases 2 1 1

Permitted Phases 1 1

Actuated Green, G (s) 21.0 28.0 28.0 28.0 28.0

Effective Green, g (s) 21.0 28.0 28.0 28.0 28.0

Actuated g/C Ratio 0.38 0.51 0.51 0.51 0.51

Clearance Time (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 594 435 948 948 541

v/s Ratio Prot c0.15 c0.23 0.13

v/s Ratio Perm 0.09 0.04

v/c Ratio 0.39 0.18 0.45 0.25 0.08

Uniform Delay, d1 12.3 7.3 8.6 7.6 6.9

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.9 0.9 1.5 0.6 0.3

Delay (s) 14.2 8.2 10.1 8.2 7.2

Level of Service B A B A A

Approach Delay (s) 14.2 9.8 8.0

Approach LOS B A A

Intersection Summary

HCM Average Control Delay 10.3 HCM Level of Service B

HCM Volume to Capacity ratio 0.42

Actuated Cycle Length (s) 55.0 Sum of lost time (s) 6.0

Intersection Capacity Utilization 54.3% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 246 429 586 55 38 301

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.5

Lane Util. Factor 1.00 0.95 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.99 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.99 0.88

Flt Protected 0.95 1.00 1.00 0.99

Satd. Flow (prot) 1770 3539 3470 1609

Flt Permitted 0.95 1.00 1.00 0.99

Satd. Flow (perm) 1770 3539 3470 1609

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 259 452 617 58 40 317

RTOR Reduction (vph) 0 0 11 0 220 0

Lane Group Flow (vph) 259 452 664 0 137 0

Confl. Peds. (#/hr) 22 22 2

Confl. Bikes (#/hr) 9 1

Turn Type Prot

Protected Phases 1 6 2 4

Permitted Phases

Actuated Green, G (s) 20.0 38.0 15.0 19.5

Effective Green, g (s) 20.0 38.0 15.0 19.5

Actuated g/C Ratio 0.31 0.59 0.23 0.30

Clearance Time (s) 3.0 3.0 3.0 3.5

Lane Grp Cap (vph) 553 2101 813 490

v/s Ratio Prot c0.15 0.13 c0.19 c0.08

v/s Ratio Perm

v/c Ratio 0.47 0.22 0.82 0.28

Uniform Delay, d1 17.7 6.1 23.2 16.9

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.8 0.2 8.9 1.4

Delay (s) 20.6 6.3 32.1 18.3

Level of Service C A C B

Approach Delay (s) 11.5 32.1 18.3

Approach LOS B C B

Intersection Summary

HCM Average Control Delay 20.9 HCM Level of Service C

HCM Volume to Capacity ratio 0.50

Actuated Cycle Length (s) 64.0 Sum of lost time (s) 9.5

Intersection Capacity Utilization 62.7% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 22 44 484 13 44 398

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 5.0 4.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frpb, ped/bikes 0.99 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.91 1.00 1.00 1.00

Flt Protected 0.98 1.00 0.95 1.00

Satd. Flow (prot) 1651 1855 1770 1863

Flt Permitted 0.98 1.00 0.95 1.00

Satd. Flow (perm) 1651 1855 1770 1863

Peak-hour factor, PHF 0.89 0.89 0.89 0.89 0.89 0.89

Adj. Flow (vph) 25 49 544 15 49 447

RTOR Reduction (vph) 45 0 2 0 0 0

Lane Group Flow (vph) 29 0 558 0 49 447

Confl. Peds. (#/hr) 1

Confl. Bikes (#/hr) 10

Turn Type Prot

Protected Phases 8 6 5 2

Permitted Phases

Actuated Green, G (s) 3.2 17.7 1.5 23.2

Effective Green, g (s) 3.2 17.7 1.5 23.2

Actuated g/C Ratio 0.09 0.50 0.04 0.66

Clearance Time (s) 4.0 5.0 4.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 149 928 75 1221

v/s Ratio Prot c0.02 c0.30 0.03 c0.24

v/s Ratio Perm

v/c Ratio 0.20 0.60 0.65 0.37

Uniform Delay, d1 14.9 6.3 16.7 2.8

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.7 1.1 18.6 0.2

Delay (s) 15.6 7.4 35.3 3.0

Level of Service B A D A

Approach Delay (s) 15.6 7.4 6.1

Approach LOS B A A

Intersection Summary

HCM Average Control Delay 7.4 HCM Level of Service A

HCM Volume to Capacity ratio 0.58

Actuated Cycle Length (s) 35.4 Sum of lost time (s) 14.0

Intersection Capacity Utilization 44.7% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL2 EBL EBT EBR WBL WBT WBR WBR2 NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 10 12 20 5 20 8 26 41 3 30 376 16

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 12 12 12 12 12

Total Lost time (s) 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 0.98 0.63 0.99

Flpb, ped/bikes 0.80 0.97 0.99

Frt 0.99 0.90 1.00

Flt Protected 0.98 0.99 1.00

Satd. Flow (prot) 1253 904 1598

Flt Permitted 0.87 0.95 0.95

Satd. Flow (perm) 1118 864 1526

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 10 12 20 5 20 8 27 42 3 31 384 16

RTOR Reduction (vph) 0 0 4 0 0 32 0 0 0 0 2 0

Lane Group Flow (vph) 0 0 43 0 0 65 0 0 0 0 432 0

Confl. Peds. (#/hr) 137 101 75 75 137 101 122 137 213

Confl. Bikes (#/hr) 1 3 3 21

Parking  (#/hr) 3 3 3

Turn Type Perm Perm Perm

Protected Phases 1 1 2

Permitted Phases 1 1 2

Actuated Green, G (s) 14.0 14.0 25.0

Effective Green, g (s) 14.0 14.0 25.0

Actuated g/C Ratio 0.23 0.23 0.42

Clearance Time (s) 4.0 4.0 4.0

Lane Grp Cap (vph) 261 202 636

v/s Ratio Prot

v/s Ratio Perm 0.04 c0.07 c0.28

v/c Ratio 0.17 0.32 0.68

Uniform Delay, d1 18.3 19.1 14.2

Progression Factor 1.00 1.09 1.00

Incremental Delay, d2 1.4 3.9 5.8

Delay (s) 19.7 24.6 20.0

Level of Service B C B

Approach Delay (s) 19.7 24.6 20.0

Approach LOS B C B

Intersection Summary

HCM Average Control Delay 21.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.57

Actuated Cycle Length (s) 60.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 60.0% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBL SBT SBR SBR2 SEL2 SEL SER SER2

Lane Configurations

Volume (vph) 31 330 14 25 11 20 39 8

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 16 12 12 12 12 12 12

Total Lost time (s) 4.0 4.0

Lane Util. Factor 1.00 1.00

Frpb, ped/bikes 0.97 0.67

Flpb, ped/bikes 0.99 0.76

Frt 0.99 0.92

Flt Protected 1.00 0.98

Satd. Flow (prot) 1729 758

Flt Permitted 0.95 0.98

Satd. Flow (perm) 1650 758

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 32 337 14 26 11 20 40 8

RTOR Reduction (vph) 0 4 0 0 0 7 0 0

Lane Group Flow (vph) 0 405 0 0 0 72 0 0

Confl. Peds. (#/hr) 213 122 137 101 213 75 122

Confl. Bikes (#/hr) 10 17

Parking  (#/hr) 6 3

Turn Type Perm Perm

Protected Phases 2 4

Permitted Phases 2 4

Actuated Green, G (s) 25.0 9.0

Effective Green, g (s) 25.0 9.0

Actuated g/C Ratio 0.42 0.15

Clearance Time (s) 4.0 4.0

Lane Grp Cap (vph) 688 114

v/s Ratio Prot

v/s Ratio Perm 0.25 0.10

v/c Ratio 0.59 0.63

Uniform Delay, d1 13.5 24.0

Progression Factor 1.00 1.00

Incremental Delay, d2 3.7 23.8

Delay (s) 17.2 47.8

Level of Service B D

Approach Delay (s) 17.2 47.8

Approach LOS B D

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 3 1 2 0 0 0 0 12 16 10 7 0

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75

Hourly flow rate (vph) 4 1 3 0 0 0 0 16 21 13 9 0

Pedestrians 1 6 1 6

Lane Width (ft) 12.0 0.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 0 0 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 380

pX, platoon unblocked

vC, conflicting volume 6 5 17 18 10 52 19 7

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 6 5 17 18 10 52 19 7

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 100 100 98 98 99 99 100

cM capacity (veh/h) 1607 1615 981 869 1071 905 868 1069

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 8 37 23

Volume Left 4 0 13

Volume Right 3 21 0

cSH 1607 974 889

Volume to Capacity 0.00 0.04 0.03

Queue Length 95th (ft) 0 3 2

Control Delay (s) 3.6 8.8 9.2

Lane LOS A A A

Approach Delay (s) 3.6 8.8 9.2

Approach LOS A A

Intersection Summary

Average Delay 8.3

Intersection Capacity Utilization 19.6% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 810 0 0 906 8 0 0 3 0 0 0

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91

Hourly flow rate (vph) 0 890 0 0 996 9 0 0 3 0 0 0

Pedestrians 4 8 13

Lane Width (ft) 12.0 12.0 0.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 1 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1247 648

pX, platoon unblocked 0.90 0.95 0.92 0.92 0.95 0.92 0.92 0.90

vC, conflicting volume 1017 898 1396 1916 457 1465 1911 515

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 802 797 1043 1604 335 1118 1600 245

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 100 100 100 99 100 100 100

cM capacity (veh/h) 737 778 168 96 624 148 97 681

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1

Volume Total 593 297 664 341 3

Volume Left 0 0 0 0 0

Volume Right 0 0 0 9 3

cSH 1700 1700 1700 1700 624

Volume to Capacity 0.35 0.17 0.39 0.20 0.01

Queue Length 95th (ft) 0 0 0 0 0

Control Delay (s) 0.0 0.0 0.0 0.0 10.8

Lane LOS B

Approach Delay (s) 0.0 0.0 10.8

Approach LOS B

Intersection Summary

Average Delay 0.0

Intersection Capacity Utilization 33.6% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 0 848 946 100 0 33

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96

Hourly flow rate (vph) 0 883 985 104 0 34

Pedestrians 42

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 4

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 241 1290

pX, platoon unblocked 0.89

vC, conflicting volume 1132 1521 587

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1132 1346 587

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 100 100 92

cM capacity (veh/h) 592 123 437

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1

Volume Total 442 442 657 433 34

Volume Left 0 0 0 0 0

Volume Right 0 0 0 104 34

cSH 1700 1700 1700 1700 437

Volume to Capacity 0.26 0.26 0.39 0.25 0.08

Queue Length 95th (ft) 0 0 0 0 6

Control Delay (s) 0.0 0.0 0.0 0.0 13.9

Lane LOS B

Approach Delay (s) 0.0 0.0 13.9

Approach LOS B

Intersection Summary

Average Delay 0.2

Intersection Capacity Utilization 39.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR EBR2 WBL WBT NBL NBT NBR NBR2 SBL2 SBL

Lane Configurations

Volume (vph) 18 1 26 10 13 0 2 392 8 4 1 22

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 0.95

Frpb, ped/bikes 0.98 1.00 1.00

Flpb, ped/bikes 1.00 0.99 1.00

Frt 0.91 1.00 1.00

Flt Protected 0.98 0.95 1.00

Satd. Flow (prot) 1624 1753 3519

Flt Permitted 0.93 0.72 0.95

Satd. Flow (perm) 1537 1324 3356

Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90

Adj. Flow (vph) 20 1 29 11 14 0 2 436 9 4 1 24

RTOR Reduction (vph) 0 8 0 0 0 0 0 1 0 0 0 0

Lane Group Flow (vph) 0 53 0 0 0 14 0 450 0 0 0 0

Confl. Peds. (#/hr) 11 9 9 9 2 2

Confl. Bikes (#/hr) 5 5

Turn Type Perm Perm Perm Perm

Protected Phases 4 4 2

Permitted Phases 4 4 2 6

Actuated Green, G (s) 16.0 16.0 16.0

Effective Green, g (s) 16.0 16.0 16.0

Actuated g/C Ratio 0.27 0.27 0.27

Clearance Time (s) 4.0 4.0 4.0

Lane Grp Cap (vph) 410 353 895

v/s Ratio Prot

v/s Ratio Perm c0.03 0.01 c0.13

v/c Ratio 0.13 0.04 0.50

Uniform Delay, d1 16.7 16.3 18.6

Progression Factor 0.90 1.00 1.00

Incremental Delay, d2 0.6 0.2 2.0

Delay (s) 15.5 16.5 20.7

Level of Service B B C

Approach Delay (s) 15.5 16.5 20.7

Approach LOS B B C

Intersection Summary

HCM Average Control Delay 19.8 HCM Level of Service B

HCM Volume to Capacity ratio 0.24

Actuated Cycle Length (s) 60.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 53.1% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBT SBR NWL2 NWL NWR

Lane Configurations

Volume (vph) 306 14 2 13 16

Ideal Flow (vphpl) 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0

Lane Util. Factor 0.95 1.00

Frpb, ped/bikes 1.00 1.00

Flpb, ped/bikes 1.00 1.00

Frt 0.99 0.93

Flt Protected 1.00 0.98

Satd. Flow (prot) 3499 1690

Flt Permitted 0.91 0.98

Satd. Flow (perm) 3193 1690

Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90

Adj. Flow (vph) 340 16 2 14 18

RTOR Reduction (vph) 5 0 0 0 0

Lane Group Flow (vph) 376 0 0 34 0

Confl. Peds. (#/hr) 9

Confl. Bikes (#/hr) 1

Turn Type Perm

Protected Phases 6 8

Permitted Phases 8

Actuated Green, G (s) 16.0 16.0

Effective Green, g (s) 16.0 16.0

Actuated g/C Ratio 0.27 0.27

Clearance Time (s) 4.0 4.0

Lane Grp Cap (vph) 851 451

v/s Ratio Prot

v/s Ratio Perm 0.12 0.02

v/c Ratio 0.44 0.08

Uniform Delay, d1 18.3 16.5

Progression Factor 1.00 1.00

Incremental Delay, d2 1.7 0.3

Delay (s) 19.9 16.8

Level of Service B B

Approach Delay (s) 19.9 16.8

Approach LOS B B

Intersection Summary
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 176 22 435 169 22 294

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 11 11

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.99 0.96 1.00 1.00

Flt Protected 0.96 1.00 0.95 1.00

Satd. Flow (prot) 1753 3344 1711 3421

Flt Permitted 0.96 1.00 0.95 1.00

Satd. Flow (perm) 1753 3344 1711 3421

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 180 22 444 172 22 300

RTOR Reduction (vph) 10 0 52 0 0 0

Lane Group Flow (vph) 192 0 564 0 22 300

Confl. Peds. (#/hr) 5 12 12

Confl. Bikes (#/hr) 2 7

Turn Type Prot

Protected Phases 8 2 1 6

Permitted Phases

Actuated Green, G (s) 10.3 31.3 1.4 36.7

Effective Green, g (s) 10.3 31.3 1.4 36.7

Actuated g/C Ratio 0.19 0.57 0.03 0.67

Clearance Time (s) 4.0 4.0 4.0 4.0

Vehicle Extension (s) 2.0 2.0 3.0 2.0

Lane Grp Cap (vph) 328 1903 44 2283

v/s Ratio Prot c0.11 c0.17 c0.01 0.09

v/s Ratio Perm

v/c Ratio 0.59 0.30 0.50 0.13

Uniform Delay, d1 20.4 6.1 26.5 3.3

Progression Factor 1.00 0.30 1.00 1.00

Incremental Delay, d2 1.7 0.4 8.7 0.1

Delay (s) 22.1 2.2 35.1 3.5

Level of Service C A D A

Approach Delay (s) 22.1 2.2 5.6

Approach LOS C A A

Intersection Summary

HCM Average Control Delay 6.7 HCM Level of Service A

HCM Volume to Capacity ratio 0.37

Actuated Cycle Length (s) 55.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 36.6% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 0 368 346 602 429 39

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 12 11 10 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 0.95 0.95

Frpb, ped/bikes 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.86 1.00 1.00 0.99

Flt Protected 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1611 1711 3303 3363

Flt Permitted 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1611 1711 3303 3363

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 0 376 353 614 438 40

RTOR Reduction (vph) 0 0 0 0 9 0

Lane Group Flow (vph) 0 376 353 614 469 0

Confl. Peds. (#/hr) 20

Confl. Bikes (#/hr) 3 4

Turn Type Over Prot

Protected Phases 1 1 6 2

Permitted Phases

Actuated Green, G (s) 18.9 18.9 31.0 26.1

Effective Green, g (s) 18.9 18.9 31.0 26.1

Actuated g/C Ratio 0.34 0.34 0.56 0.47

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 554 588 1862 1596

v/s Ratio Prot c0.23 0.21 c0.19 0.14

v/s Ratio Perm

v/c Ratio 0.68 0.60 0.33 0.29

Uniform Delay, d1 15.5 14.9 6.4 8.8

Progression Factor 1.00 1.26 0.76 0.84

Incremental Delay, d2 3.3 1.6 0.4 0.5

Delay (s) 18.8 20.4 5.3 7.9

Level of Service B C A A

Approach Delay (s) 18.8 10.8 7.9

Approach LOS B B A

Intersection Summary

HCM Average Control Delay 11.7 HCM Level of Service B

HCM Volume to Capacity ratio 0.48

Actuated Cycle Length (s) 55.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 45.3% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 13 0 27 101 0 244 0 693 251 178 637 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 11 11 11 10 12 10

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 0.98 0.94 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.91 1.00 0.85 0.96 1.00 1.00

Flt Protected 0.98 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1661 1770 1546 3102 1652 3539

Flt Permitted 0.46 0.85 1.00 1.00 0.95 1.00

Satd. Flow (perm) 773 1577 1546 3102 1652 3539

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 13 0 28 103 0 249 0 707 256 182 650 0

RTOR Reduction (vph) 0 24 0 0 218 0 0 24 0 0 0 0

Lane Group Flow (vph) 0 17 0 103 31 0 0 939 0 182 650 0

Confl. Peds. (#/hr) 10 10 58 58 11

Confl. Bikes (#/hr) 10 15

Turn Type Perm Perm Prot

Protected Phases 4 8 2 1 6

Permitted Phases 4 8

Actuated Green, G (s) 13.9 13.9 13.9 66.1 15.0 86.1

Effective Green, g (s) 13.9 13.9 13.9 66.1 15.0 86.1

Actuated g/C Ratio 0.13 0.13 0.13 0.60 0.14 0.78

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 98 199 195 1864 225 2770

v/s Ratio Prot 0.02 c0.30 c0.11 0.18

v/s Ratio Perm 0.02 c0.07

v/c Ratio 0.17 0.52 0.16 0.50 0.81 0.23

Uniform Delay, d1 42.9 44.9 42.9 12.6 46.1 3.2

Progression Factor 1.01 1.00 1.00 0.37 1.06 1.05

Incremental Delay, d2 0.8 2.3 0.4 0.7 18.0 0.2

Delay (s) 44.2 47.2 43.2 5.3 67.1 3.5

Level of Service D D D A E A

Approach Delay (s) 44.2 44.4 5.3 17.4

Approach LOS D D A B

Intersection Summary

HCM Average Control Delay 16.9 HCM Level of Service B

HCM Volume to Capacity ratio 0.55

Actuated Cycle Length (s) 110.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 68.8% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 189 510 46 167 495 333 65 422 143 424 237 105

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 12 12 11 11 12 11 11 11

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 0.97 0.95

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.94 1.00 0.96 1.00 0.95

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 3495 1711 3282 1711 3254 3319 3242

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1770 3495 1711 3282 1711 3254 3319 3242

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 193 520 47 170 505 340 66 431 146 433 242 107

RTOR Reduction (vph) 0 7 0 0 111 0 0 29 0 0 41 0

Lane Group Flow (vph) 193 560 0 170 734 0 66 548 0 433 308 0

Confl. Peds. (#/hr) 22 31 5

Confl. Bikes (#/hr) 8

Turn Type Prot Prot Prot Prot

Protected Phases 1 6 5 2 3 8 7 4

Permitted Phases

Actuated Green, G (s) 13.7 23.8 20.1 30.2 8.2 34.3 15.8 41.9

Effective Green, g (s) 13.7 23.8 20.1 30.2 8.2 34.3 15.8 41.9

Actuated g/C Ratio 0.12 0.22 0.18 0.27 0.07 0.31 0.14 0.38

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 220 756 313 901 128 1015 477 1235

v/s Ratio Prot c0.11 c0.16 0.10 c0.22 0.04 c0.17 c0.13 0.10

v/s Ratio Perm

v/c Ratio 0.88 0.74 0.54 0.81 0.52 0.54 0.91 0.25

Uniform Delay, d1 47.3 40.2 40.8 37.3 49.0 31.3 46.4 23.3

Progression Factor 1.00 1.00 0.80 0.71 0.95 0.95 0.96 0.92

Incremental Delay, d2 30.0 3.9 1.6 4.8 3.5 2.1 20.5 0.5

Delay (s) 77.3 44.1 34.0 31.4 49.8 31.9 65.0 22.0

Level of Service E D C C D C E C

Approach Delay (s) 52.6 31.9 33.7 45.8

Approach LOS D C C D

Intersection Summary

HCM Average Control Delay 40.6 HCM Level of Service D

HCM Volume to Capacity ratio 0.71

Actuated Cycle Length (s) 110.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 88.1% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 23 2 17 17 8 27 37 576 6 21 450 22

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.0

Lane Util. Factor 1.00 1.00 0.91 0.91

Frpb, ped/bikes 0.99 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.95 0.93 1.00 0.99

Flt Protected 0.97 0.98 1.00 1.00

Satd. Flow (prot) 1694 1677 5057 5030

Flt Permitted 0.80 0.93 0.88 0.90

Satd. Flow (perm) 1390 1582 4484 4552

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 23 2 17 17 8 28 38 588 6 21 459 22

RTOR Reduction (vph) 0 16 0 0 26 0 0 0 0 0 1 0

Lane Group Flow (vph) 0 26 0 0 27 0 0 632 0 0 501 0

Confl. Peds. (#/hr) 7 6 6 7 9 16 16 9

Confl. Bikes (#/hr) 1 2 4 4

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 1 1

Permitted Phases 2 2 1 1

Actuated Green, G (s) 6.5 6.5 97.5 97.5

Effective Green, g (s) 6.5 6.5 97.5 97.5

Actuated g/C Ratio 0.06 0.06 0.89 0.89

Clearance Time (s) 3.0 3.0 3.0 3.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 82 93 3974 4035

v/s Ratio Prot

v/s Ratio Perm c0.02 0.02 c0.14 0.11

v/c Ratio 0.32 0.29 0.16 0.12

Uniform Delay, d1 49.6 49.5 0.8 0.8

Progression Factor 1.00 1.00 1.00 0.44

Incremental Delay, d2 2.2 1.7 0.1 0.1

Delay (s) 51.8 51.2 0.9 0.4

Level of Service D D A A

Approach Delay (s) 51.8 51.2 0.9 0.4

Approach LOS D D A A

Intersection Summary

HCM Average Control Delay 4.6 HCM Level of Service A

HCM Volume to Capacity ratio 0.17

Actuated Cycle Length (s) 110.0 Sum of lost time (s) 6.0

Intersection Capacity Utilization 55.5% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL2 EBT EBR WBL WBT WBR NBL NBT NBR2 SBL SBT SBR

Lane Configurations

Volume (vph) 188 178 119 15 92 23 62 356 20 21 368 106

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 5.0 5.0

Lane Util. Factor 1.00 0.95 0.95 0.91 0.91

Frpb, ped/bikes 1.00 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.94 0.97 0.99 0.97

Flt Protected 0.95 1.00 0.99 0.99 1.00

Satd. Flow (prot) 1770 3290 3408 4994 4861

Flt Permitted 0.66 1.00 0.91 0.81 0.91

Satd. Flow (perm) 1233 3290 3136 4062 4427

Peak-hour factor, PHF 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91

Adj. Flow (vph) 207 196 131 16 101 25 68 391 22 23 404 116

RTOR Reduction (vph) 0 75 0 0 0 0 0 6 0 0 62 0

Lane Group Flow (vph) 207 252 0 0 142 0 0 475 0 0 481 0

Confl. Peds. (#/hr) 14 14 15 45 42 42 45

Confl. Bikes (#/hr) 11 6 17 9

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 1 1

Permitted Phases 2 2 1 1

Actuated Green, G (s) 34.5 34.5 34.5 37.5 37.5

Effective Green, g (s) 34.5 34.5 34.5 37.5 37.5

Actuated g/C Ratio 0.43 0.43 0.43 0.47 0.47

Clearance Time (s) 3.0 3.0 3.0 5.0 5.0

Lane Grp Cap (vph) 532 1419 1352 1904 2075

v/s Ratio Prot 0.08

v/s Ratio Perm c0.17 0.05 c0.12 0.11

v/c Ratio 0.39 0.18 0.11 0.25 0.23

Uniform Delay, d1 15.5 14.0 13.6 12.8 12.7

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.1 0.3 0.2 0.3 0.3

Delay (s) 17.7 14.3 13.7 13.1 12.9

Level of Service B B B B B

Approach Delay (s) 15.6 13.7 13.1 12.9

Approach LOS B B B B

Intersection Summary

HCM Average Control Delay 13.9 HCM Level of Service B

HCM Volume to Capacity ratio 0.32

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 89.4% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement SWR2

Lane Configurations

Volume (vph) 21

Ideal Flow (vphpl) 1900

Total Lost time (s) 3.0

Lane Util. Factor 1.00

Frpb, ped/bikes 1.00

Flpb, ped/bikes 1.00

Frt 0.86

Flt Protected 1.00

Satd. Flow (prot) 1611

Flt Permitted 1.00

Satd. Flow (perm) 1611

Peak-hour factor, PHF 0.91

Adj. Flow (vph) 23

RTOR Reduction (vph) 13

Lane Group Flow (vph) 10

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Turn Type custom

Protected Phases

Permitted Phases 2

Actuated Green, G (s) 34.5

Effective Green, g (s) 34.5

Actuated g/C Ratio 0.43

Clearance Time (s) 3.0

Lane Grp Cap (vph) 695

v/s Ratio Prot

v/s Ratio Perm 0.01

v/c Ratio 0.01

Uniform Delay, d1 13.0

Progression Factor 1.00

Incremental Delay, d2 0.0

Delay (s) 13.1

Level of Service B

Approach Delay (s)

Approach LOS

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 57 300 34 43 283 130 55 250 53 204 239 65

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 10 11 11 11 11 11

Total Lost time (s) 4.0 5.0 5.0 4.0 5.0 4.0 5.0 4.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.91 1.00 0.95 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.98 1.00 0.97 1.00 1.00 1.00 1.00 0.95

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 0.95 1.00 0.97 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3539 1553 1770 4718 1652 3318 1711 3250 1447

Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3539 1553 1770 4718 1652 3318 1711 3250 1447

Peak-hour factor, PHF 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89

Adj. Flow (vph) 64 337 38 48 318 146 62 281 60 229 269 73

RTOR Reduction (vph) 0 0 26 0 76 0 0 18 0 0 0 54

Lane Group Flow (vph) 64 337 12 48 388 0 62 323 0 229 269 19

Confl. Peds. (#/hr) 3 50 5 34

Confl. Bikes (#/hr) 5 12 6 5

Parking  (#/hr) 0

Turn Type Prot Perm Prot Prot Prot Perm

Protected Phases 3 4 3 4 1 2 1 2

Permitted Phases 4 2

Actuated Green, G (s) 7.1 32.5 32.5 7.1 32.5 15.9 26.5 15.9 26.5 26.5

Effective Green, g (s) 7.1 32.5 32.5 7.1 32.5 15.9 26.5 15.9 26.5 26.5

Actuated g/C Ratio 0.07 0.32 0.32 0.07 0.32 0.16 0.26 0.16 0.26 0.26

Clearance Time (s) 4.0 5.0 5.0 4.0 5.0 4.0 5.0 4.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 126 1150 505 126 1533 263 879 272 861 383

v/s Ratio Prot c0.04 c0.10 0.03 0.08 0.04 c0.10 c0.13 0.08

v/s Ratio Perm 0.01 0.01

v/c Ratio 0.51 0.29 0.02 0.38 0.25 0.24 0.37 0.84 0.31 0.05

Uniform Delay, d1 44.8 25.2 23.0 44.4 24.8 36.7 29.9 40.8 29.4 27.4

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.2 0.1 0.0 0.7 0.0 0.2 1.2 19.7 0.9 0.2

Delay (s) 45.9 25.2 23.0 45.1 24.9 36.9 31.1 60.5 30.4 27.6

Level of Service D C C D C D C E C C

Approach Delay (s) 28.1 26.8 32.0 42.1

Approach LOS C C C D

Intersection Summary

HCM Average Control Delay 32.7 HCM Level of Service C

HCM Volume to Capacity ratio 0.44

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 71.3% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 37 76 44 80 79 135 131 1117 73 140 1270 5

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 4.0 4.5 4.0 4.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.91 1.00 0.91

Frpb, ped/bikes 1.00 0.99 1.00 0.97 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.94 1.00 0.85 1.00 0.99 1.00 1.00

Flt Protected 0.95 1.00 0.98 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1763 1737 1809 1543 1770 5029 1770 5082

Flt Permitted 0.56 1.00 0.77 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1042 1737 1430 1543 1770 5029 1770 5082

Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94

Adj. Flow (vph) 39 81 47 85 84 144 139 1188 78 149 1351 5

RTOR Reduction (vph) 0 36 0 0 0 119 0 6 0 0 0 0

Lane Group Flow (vph) 39 92 0 0 169 25 139 1260 0 149 1356 0

Confl. Peds. (#/hr) 6 14 14 6 16 12

Confl. Bikes (#/hr) 10 7 2 6

Turn Type Perm Perm Perm Prot Prot

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 8 8

Actuated Green, G (s) 13.7 13.7 13.7 13.7 7.8 40.3 12.5 45.0

Effective Green, g (s) 13.7 13.7 13.7 13.7 7.8 40.3 12.5 45.0

Actuated g/C Ratio 0.17 0.17 0.17 0.17 0.10 0.50 0.16 0.56

Clearance Time (s) 5.0 5.0 5.0 5.0 4.0 4.5 4.0 4.5

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 178 297 245 264 173 2533 277 2859

v/s Ratio Prot 0.05 c0.08 c0.25 0.08 c0.27

v/s Ratio Perm 0.04 c0.12 0.02

v/c Ratio 0.22 0.31 0.69 0.09 0.80 0.50 0.54 0.47

Uniform Delay, d1 28.5 29.0 31.2 27.9 35.3 13.1 31.1 10.4

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.2 6.3 0.1 21.8 0.7 1.0 0.6

Delay (s) 28.8 29.2 37.5 28.0 57.2 13.8 32.1 11.0

Level of Service C C D C E B C B

Approach Delay (s) 29.1 33.1 18.1 13.1

Approach LOS C C B B

Intersection Summary

HCM Average Control Delay 17.8 HCM Level of Service B

HCM Volume to Capacity ratio 0.54

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 9.0

Intersection Capacity Utilization 61.6% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 275 700 163 29 654 162 158 174 30 123 180 374

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.99 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00

Frt 1.00 0.97 1.00 0.97 1.00 0.98 1.00 0.90

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 4910 1764 4896 1770 1811 1744 1632

Flt Permitted 0.95 1.00 0.30 1.00 0.14 1.00 0.63 1.00

Satd. Flow (perm) 1770 4910 566 4896 264 1811 1148 1632

Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Adj. Flow (vph) 286 729 170 30 681 169 165 181 31 128 188 390

RTOR Reduction (vph) 0 52 0 0 49 0 0 5 0 0 70 0

Lane Group Flow (vph) 286 847 0 30 801 0 165 207 0 128 508 0

Confl. Peds. (#/hr) 8 8 9 13 18 18 13

Confl. Bikes (#/hr) 2 4 18 13

Turn Type Prot Perm pm+pt Perm

Protected Phases 2 3 4 5 1 6

Permitted Phases 4 1 6

Actuated Green, G (s) 20.6 49.8 25.2 25.2 41.2 41.2 24.2 24.2

Effective Green, g (s) 20.6 49.8 25.2 25.2 41.2 41.2 24.2 24.2

Actuated g/C Ratio 0.21 0.50 0.25 0.25 0.41 0.41 0.24 0.24

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 365 2445 143 1234 305 746 278 395

v/s Ratio Prot c0.16 0.17 c0.16 c0.07 0.11 c0.31

v/s Ratio Perm 0.05 0.15 0.11

v/c Ratio 0.78 0.35 0.21 0.65 0.54 0.28 0.46 1.28

Uniform Delay, d1 37.6 15.2 29.5 33.4 22.3 19.5 32.3 37.9

Progression Factor 1.00 1.00 1.13 1.10 1.00 1.00 1.00 1.00

Incremental Delay, d2 10.5 0.1 0.7 1.1 2.0 0.9 5.4 146.2

Delay (s) 48.1 15.3 34.0 38.0 24.2 20.4 37.7 184.1

Level of Service D B C D C C D F

Approach Delay (s) 23.2 37.9 22.1 157.6

Approach LOS C D C F

Intersection Summary

HCM Average Control Delay 57.3 HCM Level of Service E

HCM Volume to Capacity ratio 0.85

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 17.0

Intersection Capacity Utilization 91.0% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR2 NBL2 NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 31 21 18 25 19 22 14 598 21 18 560 16

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 4.5 4.5 4.5

Lane Util. Factor 1.00 1.00 0.95 0.95

Frpb, ped/bikes 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.97 0.96 1.00 1.00

Flt Protected 0.98 0.98 1.00 1.00

Satd. Flow (prot) 1734 1730 3500 3492

Flt Permitted 0.88 0.89 0.94 0.93

Satd. Flow (perm) 1562 1565 3292 3253

Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94

Adj. Flow (vph) 33 22 19 27 20 23 15 636 22 19 596 17

RTOR Reduction (vph) 0 17 0 0 21 0 0 1 0 0 0 0

Lane Group Flow (vph) 0 57 0 0 49 0 0 672 0 0 632 0

Confl. Peds. (#/hr) 17 20 20 42 42 73

Confl. Bikes (#/hr) 4 1 35 39

Turn Type Perm Perm custom

Protected Phases 4 4 2

Permitted Phases 4 4 6 6!

Actuated Green, G (s) 6.6 6.6 64.4 64.4

Effective Green, g (s) 6.6 6.6 64.4 64.4

Actuated g/C Ratio 0.08 0.08 0.81 0.81

Clearance Time (s) 4.5 4.5 4.5 4.5

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 129 129 2650 2619

v/s Ratio Prot

v/s Ratio Perm c0.04 0.03 c0.20 0.19

v/c Ratio 0.44 0.38 3.67dl 0.24

Uniform Delay, d1 34.9 34.8 1.9 1.9

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.9 0.7 0.2 0.2

Delay (s) 35.8 35.4 2.1 2.1

Level of Service D D A A

Approach Delay (s) 35.8 35.4 2.1 2.1

Approach LOS D D A A

Intersection Summary

HCM Average Control Delay 5.0 HCM Level of Service A

HCM Volume to Capacity ratio 0.27

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 9.0

Intersection Capacity Utilization 72.3% ICU Level of Service C

Analysis Period (min) 15

dl    Defacto Left Lane.  Recode with 1 though lane as a left lane.

dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.

!    Phase conflict between lane groups.

c    Critical Lane Group
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Movement SER SER2

Lane Configurations

Volume (vph) 211 35

Ideal Flow (vphpl) 1900 1900

Total Lost time (s) 4.5

Lane Util. Factor 1.00

Frpb, ped/bikes 1.00

Flpb, ped/bikes 1.00

Frt 0.86

Flt Protected 1.00

Satd. Flow (prot) 1611

Flt Permitted 1.00

Satd. Flow (perm) 1611

Peak-hour factor, PHF 0.94 0.94

Adj. Flow (vph) 224 37

RTOR Reduction (vph) 3 0

Lane Group Flow (vph) 258 0

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Turn Type custom

Protected Phases 6!

Permitted Phases

Actuated Green, G (s) 64.4

Effective Green, g (s) 64.4

Actuated g/C Ratio 0.81

Clearance Time (s) 4.5

Vehicle Extension (s) 2.0

Lane Grp Cap (vph) 1297

v/s Ratio Prot 0.16

v/s Ratio Perm

v/c Ratio 0.20

Uniform Delay, d1 1.8

Progression Factor 1.00

Incremental Delay, d2 0.3

Delay (s) 2.2

Level of Service A

Approach Delay (s)

Approach LOS

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 23 1 20 67 31 120 10 689 97 79 678 209

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Lane Util. Factor 1.00 0.95 0.95 0.95 1.00 0.95

Frpb, ped/bikes 0.98 1.00 0.96 0.99 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.94 1.00 0.89 0.98 1.00 0.96

Flt Protected 0.97 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1675 1681 1503 3434 1770 3317

Flt Permitted 0.97 0.95 1.00 0.94 0.95 1.00

Satd. Flow (perm) 1675 1681 1503 3239 1770 3317

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 23 1 20 68 32 122 10 703 99 81 692 213

RTOR Reduction (vph) 0 19 0 0 111 0 0 7 0 0 18 0

Lane Group Flow (vph) 0 25 0 61 50 0 0 805 0 81 887 0

Confl. Peds. (#/hr) 22 32 22 32

Confl. Bikes (#/hr) 5 4 14 31

Turn Type Split Split Perm Prot

Protected Phases 7 7 8 8 2 1 6

Permitted Phases 2

Actuated Green, G (s) 4.3 8.8 8.8 61.0 7.9 73.4

Effective Green, g (s) 4.3 8.8 8.8 61.0 7.9 73.4

Actuated g/C Ratio 0.04 0.09 0.09 0.61 0.08 0.73

Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 72 148 132 1976 140 2435

v/s Ratio Prot c0.01 c0.04 0.03 c0.05 0.27

v/s Ratio Perm c0.25

v/c Ratio 0.35 0.41 0.38 0.41 0.58 0.36

Uniform Delay, d1 46.5 43.2 43.0 10.1 44.4 4.8

Progression Factor 1.00 1.00 1.00 0.59 1.00 1.00

Incremental Delay, d2 1.1 0.7 0.7 0.5 3.6 0.4

Delay (s) 47.5 43.8 43.7 6.5 48.0 5.3

Level of Service D D D A D A

Approach Delay (s) 47.5 43.7 6.5 8.8

Approach LOS D D A A

Intersection Summary

HCM Average Control Delay 12.5 HCM Level of Service B

HCM Volume to Capacity ratio 0.42

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 80.6% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 259 454 86 101 413 150 87 386 129 250 453 62

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.5 5.0 3.5 5.0 3.5 5.0 3.5 5.0

Lane Util. Factor 0.97 0.95 1.00 0.95 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 0.99 1.00 0.96 1.00 0.98 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.96 1.00 0.96 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3433 3420 1770 3255 1770 3344 1770 3465

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 3433 3420 1770 3255 1770 3344 1770 3465

Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97

Adj. Flow (vph) 267 468 89 104 426 155 90 398 133 258 467 64

RTOR Reduction (vph) 0 17 0 0 39 0 0 30 0 0 10 0

Lane Group Flow (vph) 267 540 0 104 542 0 90 501 0 258 521 0

Confl. Peds. (#/hr) 30 99 40

Confl. Bikes (#/hr) 12 16 15 24

Turn Type Prot Prot Prot Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases

Actuated Green, G (s) 11.0 24.1 8.1 21.2 5.0 38.8 12.0 45.8

Effective Green, g (s) 11.0 24.1 8.1 21.2 5.0 38.8 12.0 45.8

Actuated g/C Ratio 0.11 0.24 0.08 0.21 0.05 0.39 0.12 0.46

Clearance Time (s) 3.5 5.0 3.5 5.0 3.5 5.0 3.5 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 378 824 143 690 89 1297 212 1587

v/s Ratio Prot c0.08 c0.16 0.06 c0.17 0.05 c0.15 c0.15 0.15

v/s Ratio Perm

v/c Ratio 0.71 0.66 0.73 0.78 1.01 0.39 1.22 0.33

Uniform Delay, d1 42.9 34.2 44.9 37.2 47.5 22.0 44.0 17.3

Progression Factor 0.88 1.24 1.00 1.00 1.00 1.00 1.15 0.76

Incremental Delay, d2 4.7 1.4 14.4 5.4 98.5 0.9 131.5 0.5

Delay (s) 42.6 43.9 59.3 42.7 146.0 22.9 182.1 13.7

Level of Service D D E D F C F B

Approach Delay (s) 43.5 45.2 40.7 68.8

Approach LOS D D D E

Intersection Summary

HCM Average Control Delay 50.1 HCM Level of Service D

HCM Volume to Capacity ratio 0.68

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 72.9% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 31 730 33 17 686 25 28 27 25 35 32 19

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 4.5 4.5

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99

Frt 1.00 0.99 1.00 0.99 0.96 0.97

Flt Protected 0.95 1.00 0.95 1.00 0.98 0.98

Satd. Flow (prot) 1767 3512 1768 3517 1725 1745

Flt Permitted 0.34 1.00 0.32 1.00 0.90 0.88

Satd. Flow (perm) 633 3512 588 3517 1579 1567

Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97

Adj. Flow (vph) 32 753 34 18 707 26 29 28 26 36 33 20

RTOR Reduction (vph) 0 4 0 0 3 0 0 18 0 0 13 0

Lane Group Flow (vph) 32 783 0 18 730 0 0 65 0 0 76 0

Confl. Peds. (#/hr) 5 3 3 5 4 20 20 4

Confl. Bikes (#/hr) 4 10 23 26

Turn Type Perm Perm Perm Perm

Protected Phases 1 1 2 2

Permitted Phases 1 1 2 2

Actuated Green, G (s) 46.0 46.0 46.0 46.0 25.0 25.0

Effective Green, g (s) 46.0 46.0 46.0 46.0 25.0 25.0

Actuated g/C Ratio 0.57 0.57 0.57 0.57 0.31 0.31

Clearance Time (s) 5.5 5.5 5.5 5.5 4.5 4.5

Lane Grp Cap (vph) 359 1994 334 1997 487 484

v/s Ratio Prot c0.22 0.21

v/s Ratio Perm 0.05 0.03 0.04 c0.05

v/c Ratio 0.09 0.39 0.05 0.37 0.13 0.16

Uniform Delay, d1 8.0 9.7 7.8 9.5 20.2 20.3

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.5 0.6 0.3 0.5 0.6 0.7

Delay (s) 8.5 10.3 8.1 10.1 20.8 21.0

Level of Service A B A B C C

Approach Delay (s) 10.2 10.0 20.8 21.0

Approach LOS B B C C

Intersection Summary

HCM Average Control Delay 11.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.31

Actuated Cycle Length (s) 81.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 67.5% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 406 630 44 16 571 209 45 64 4 345 72 378

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 10 12 11 11 11 11 12 12 12 12 12 12

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.97 0.95 1.00 0.95 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 0.91

Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 0.99 1.00

Frt 1.00 0.99 1.00 0.96 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.98 0.96 1.00

Satd. Flow (prot) 3204 3486 1711 3259 1796 1774 1448

Flt Permitted 0.95 1.00 0.95 1.00 0.63 0.68 1.00

Satd. Flow (perm) 3204 3486 1711 3259 1161 1264 1448

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 414 643 45 16 583 213 46 65 4 352 73 386

RTOR Reduction (vph) 0 4 0 0 34 0 0 1 0 0 0 245

Lane Group Flow (vph) 414 684 0 16 762 0 0 114 0 0 425 141

Confl. Peds. (#/hr) 18 10 61 11 11 60

Confl. Bikes (#/hr) 7 6 11 12

Turn Type Prot Prot Perm Perm Perm

Protected Phases 7 4 3 8 2 6

Permitted Phases 2 6 6

Actuated Green, G (s) 19.4 55.3 2.4 38.3 40.3 40.3 40.3

Effective Green, g (s) 19.4 55.3 2.4 38.3 40.3 40.3 40.3

Actuated g/C Ratio 0.18 0.50 0.02 0.35 0.37 0.37 0.37

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 565 1753 37 1135 425 463 530

v/s Ratio Prot c0.13 0.20 0.01 c0.23

v/s Ratio Perm 0.10 c0.34 0.10

v/c Ratio 0.73 0.39 0.43 0.67 0.27 0.92 0.27

Uniform Delay, d1 42.8 16.9 53.1 30.5 24.5 33.3 24.5

Progression Factor 0.66 0.23 1.07 1.03 1.00 1.00 1.00

Incremental Delay, d2 3.5 0.5 6.7 2.7 0.3 23.0 0.3

Delay (s) 31.7 4.4 63.3 34.0 24.8 56.2 24.7

Level of Service C A E C C E C

Approach Delay (s) 14.6 34.6 24.8 41.2

Approach LOS B C C D

Intersection Summary

HCM Average Control Delay 28.3 HCM Level of Service C

HCM Volume to Capacity ratio 0.78

Actuated Cycle Length (s) 110.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 73.9% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 15 927 33 20 831 5 13 0 17 3 0 6

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Hourly flow rate (vph) 16 966 34 21 866 5 14 0 18 3 0 6

Pedestrians 9 3 10 6

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 1 0 1 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 882 649

pX, platoon unblocked 0.92 0.92 0.92 0.92 0.92 0.92

vC, conflicting volume 877 1010 1514 1943 513 1451 1957 450

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 877 836 1384 1850 296 1315 1866 450

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 98 97 85 100 97 97 100 99

cM capacity (veh/h) 762 724 88 63 637 98 62 549

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 498 517 454 438 31 9

Volume Left 16 0 21 0 14 3

Volume Right 0 34 0 5 18 6

cSH 762 1700 724 1700 172 216

Volume to Capacity 0.02 0.30 0.03 0.26 0.18 0.04

Queue Length 95th (ft) 2 0 2 0 16 3

Control Delay (s) 0.6 0.0 0.8 0.0 30.6 22.4

Lane LOS A A D C

Approach Delay (s) 0.3 0.4 30.6 22.4

Approach LOS D C

Intersection Summary

Average Delay 0.9

Intersection Capacity Utilization 50.1% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 3 875 70 21 789 7 46 0 48 0 1 19

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 3 921 74 22 831 7 48 0 51 0 1 20

Pedestrians 2 2 12 12

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 0 1 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1206 325

pX, platoon unblocked 0.93 0.96 0.95 0.95 0.96 0.95 0.95 0.93

vC, conflicting volume 850 1007 1458 1870 511 1410 1903 433

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 679 930 1191 1627 415 1140 1662 229

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 97 61 100 91 100 99 97

cM capacity (veh/h) 834 697 123 90 558 127 86 708

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 464 534 437 423 99 21

Volume Left 3 0 22 0 48 0

Volume Right 0 74 0 7 51 20

cSH 834 1700 697 1700 204 520

Volume to Capacity 0.00 0.31 0.03 0.25 0.48 0.04

Queue Length 95th (ft) 0 0 2 0 60 3

Control Delay (s) 0.1 0.0 0.9 0.0 38.1 12.2

Lane LOS A A E B

Approach Delay (s) 0.1 0.5 38.1 12.2

Approach LOS E B

Intersection Summary

Average Delay 2.3

Intersection Capacity Utilization 56.2% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 58 639 235 160 541 54 213 75 139 52 62 64

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 16 12 12 12 12

Total Lost time (s) 5.5 5.5 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 1.00

Frpb, ped/bikes 0.99 1.00 0.99 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00

Frt 0.96 0.99 0.96 0.95

Flt Protected 1.00 0.99 0.98 0.99

Satd. Flow (prot) 3344 3450 1926 1716

Flt Permitted 0.84 0.56 0.76 0.84

Satd. Flow (perm) 2813 1944 1509 1456

Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97

Adj. Flow (vph) 60 659 242 165 558 56 220 77 143 54 64 66

RTOR Reduction (vph) 0 60 0 0 10 0 0 31 0 0 37 0

Lane Group Flow (vph) 0 901 0 0 769 0 0 409 0 0 147 0

Confl. Peds. (#/hr) 21 16 21 34 25 25 34

Confl. Bikes (#/hr) 7 3 3 1

Turn Type Perm pm+pt Perm Perm

Protected Phases 1 4 3 2 2

Permitted Phases 1 3 2 2

Actuated Green, G (s) 15.5 26.5 19.0 19.0

Effective Green, g (s) 15.5 26.5 19.0 19.0

Actuated g/C Ratio 0.28 0.48 0.35 0.35

Clearance Time (s) 5.5 5.5 4.0 4.0

Lane Grp Cap (vph) 793 1156 521 503

v/s Ratio Prot c0.10

v/s Ratio Perm c0.32 0.22 c0.27 0.10

v/c Ratio 1.14 0.66 0.78 0.29

Uniform Delay, d1 19.8 10.9 16.2 13.1

Progression Factor 1.26 1.00 1.00 1.00

Incremental Delay, d2 75.0 3.0 11.3 1.5

Delay (s) 99.8 13.9 27.4 14.6

Level of Service F B C B

Approach Delay (s) 99.8 13.9 27.4 14.6

Approach LOS F B C B

Intersection Summary

HCM Average Control Delay 51.4 HCM Level of Service D

HCM Volume to Capacity ratio 0.95

Actuated Cycle Length (s) 55.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 103.3% ICU Level of Service G

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 151 58 59 310 278 106

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.0 3.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 0.94 1.00 1.00 1.00 0.70

Flpb, ped/bikes 1.00 0.82 1.00 1.00 1.00

Frt 0.96 1.00 1.00 1.00 0.85

Flt Protected 0.97 0.95 1.00 1.00 1.00

Satd. Flow (prot) 1631 1457 1863 1863 1109

Flt Permitted 0.97 0.53 1.00 1.00 1.00

Satd. Flow (perm) 1631 806 1863 1863 1109

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 164 63 64 337 302 115

RTOR Reduction (vph) 25 0 0 0 0 56

Lane Group Flow (vph) 202 0 64 337 302 59

Confl. Peds. (#/hr) 84 142 286 286

Confl. Bikes (#/hr) 7 8

Turn Type Perm Perm

Protected Phases 2 1 1

Permitted Phases 1 1

Actuated Green, G (s) 21.0 28.0 28.0 28.0 28.0

Effective Green, g (s) 21.0 28.0 28.0 28.0 28.0

Actuated g/C Ratio 0.38 0.51 0.51 0.51 0.51

Clearance Time (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 623 410 948 948 565

v/s Ratio Prot c0.12 c0.18 0.16

v/s Ratio Perm 0.08 0.05

v/c Ratio 0.32 0.16 0.36 0.32 0.10

Uniform Delay, d1 12.0 7.2 8.1 7.9 7.0

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.4 0.8 1.0 0.9 0.4

Delay (s) 13.4 8.0 9.1 8.8 7.4

Level of Service B A A A A

Approach Delay (s) 13.4 9.0 8.4

Approach LOS B A A

Intersection Summary

HCM Average Control Delay 9.7 HCM Level of Service A

HCM Volume to Capacity ratio 0.34

Actuated Cycle Length (s) 55.0 Sum of lost time (s) 6.0

Intersection Capacity Utilization 54.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 299 507 401 22 13 257

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.5

Lane Util. Factor 1.00 0.95 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.99 0.87

Flt Protected 0.95 1.00 1.00 1.00

Satd. Flow (prot) 1770 3539 3512 1592

Flt Permitted 0.95 1.00 1.00 1.00

Satd. Flow (perm) 1770 3539 3512 1592

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 315 534 422 23 14 271

RTOR Reduction (vph) 0 0 6 0 188 0

Lane Group Flow (vph) 315 534 439 0 97 0

Confl. Peds. (#/hr) 3

Confl. Bikes (#/hr) 8

Turn Type Prot

Protected Phases 1 6 2 4

Permitted Phases

Actuated Green, G (s) 20.0 38.0 15.0 19.5

Effective Green, g (s) 20.0 38.0 15.0 19.5

Actuated g/C Ratio 0.31 0.59 0.23 0.30

Clearance Time (s) 3.0 3.0 3.0 3.5

Lane Grp Cap (vph) 553 2101 823 485

v/s Ratio Prot c0.18 0.15 c0.12 c0.06

v/s Ratio Perm

v/c Ratio 0.57 0.25 0.53 0.20

Uniform Delay, d1 18.4 6.2 21.4 16.5

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 4.2 0.3 2.5 0.9

Delay (s) 22.6 6.5 23.9 17.4

Level of Service C A C B

Approach Delay (s) 12.5 23.9 17.4

Approach LOS B C B

Intersection Summary

HCM Average Control Delay 16.6 HCM Level of Service B

HCM Volume to Capacity ratio 0.43

Actuated Cycle Length (s) 64.0 Sum of lost time (s) 9.5

Intersection Capacity Utilization 55.0% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 9 40 334 15 48 438

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 5.0 4.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frpb, ped/bikes 0.97 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.89 0.99 1.00 1.00

Flt Protected 0.99 1.00 0.95 1.00

Satd. Flow (prot) 1599 1850 1770 1863

Flt Permitted 0.99 1.00 0.95 1.00

Satd. Flow (perm) 1599 1850 1770 1863

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 9 42 352 16 51 461

RTOR Reduction (vph) 39 0 3 0 0 0

Lane Group Flow (vph) 12 0 365 0 51 461

Confl. Peds. (#/hr) 4

Confl. Bikes (#/hr) 3

Turn Type Prot

Protected Phases 8 6 5 2

Permitted Phases

Actuated Green, G (s) 1.6 10.0 1.4 15.4

Effective Green, g (s) 1.6 10.0 1.4 15.4

Actuated g/C Ratio 0.06 0.38 0.05 0.59

Clearance Time (s) 4.0 5.0 4.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 98 712 95 1103

v/s Ratio Prot c0.01 0.20 0.03 c0.25

v/s Ratio Perm

v/c Ratio 0.12 0.51 0.54 0.42

Uniform Delay, d1 11.5 6.1 12.0 2.9

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.5 0.6 5.7 0.3

Delay (s) 12.1 6.8 17.7 3.1

Level of Service B A B A

Approach Delay (s) 12.1 6.8 4.6

Approach LOS B A A

Intersection Summary

HCM Average Control Delay 5.9 HCM Level of Service A

HCM Volume to Capacity ratio 0.39

Actuated Cycle Length (s) 26.0 Sum of lost time (s) 9.0

Intersection Capacity Utilization 37.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



51st and Broadway Center Existing plus Project

24: Manila Avenue & College Avenue SATURDAY PEAK

Synchro 7 -  Report

Fehr & Peers Page 25

Movement EBL2 EBL EBT EBR WBL WBT WBR WBR2 NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 4 14 8 5 8 6 18 27 4 23 292 5

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 12 12 12 12 12

Total Lost time (s) 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 0.99 0.98 1.00

Flpb, ped/bikes 1.00 1.00 1.00

Frt 0.98 0.90 1.00

Flt Protected 0.97 0.99 1.00

Satd. Flow (prot) 1549 1444 1636

Flt Permitted 0.87 0.97 0.95

Satd. Flow (perm) 1381 1411 1552

Peak-hour factor, PHF 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93

Adj. Flow (vph) 4 15 9 5 9 6 19 29 4 25 314 5

RTOR Reduction (vph) 0 0 4 0 0 22 0 0 0 0 1 0

Lane Group Flow (vph) 0 0 29 0 0 41 0 0 0 0 347 0

Confl. Peds. (#/hr) 29 1 82

Confl. Bikes (#/hr) 3 2

Parking  (#/hr) 3 3 3

Turn Type Perm Perm Perm

Protected Phases 1 1 2

Permitted Phases 1 1 2

Actuated Green, G (s) 14.0 14.0 25.0

Effective Green, g (s) 14.0 14.0 25.0

Actuated g/C Ratio 0.23 0.23 0.42

Clearance Time (s) 4.0 4.0 4.0

Lane Grp Cap (vph) 322 329 647

v/s Ratio Prot

v/s Ratio Perm 0.02 c0.03 0.22

v/c Ratio 0.09 0.12 0.54

Uniform Delay, d1 18.0 18.2 13.2

Progression Factor 1.00 1.06 1.00

Incremental Delay, d2 0.6 0.8 3.2

Delay (s) 18.6 20.0 16.3

Level of Service B C B

Approach Delay (s) 18.6 20.0 16.3

Approach LOS B C B

Intersection Summary

HCM Average Control Delay 19.3 HCM Level of Service B

HCM Volume to Capacity ratio 0.45

Actuated Cycle Length (s) 60.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 61.2% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBL SBT SBR SBR2 SEL2 SEL SER SER2

Lane Configurations

Volume (vph) 37 356 20 33 7 25 33 44

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 16 12 12 12 12 12 12

Total Lost time (s) 4.0 4.0

Lane Util. Factor 1.00 1.00

Frpb, ped/bikes 0.98 1.00

Flpb, ped/bikes 1.00 1.00

Frt 0.98 0.91

Flt Protected 1.00 0.99

Satd. Flow (prot) 1760 1471

Flt Permitted 0.95 0.99

Satd. Flow (perm) 1682 1471

Peak-hour factor, PHF 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93

Adj. Flow (vph) 40 383 22 35 8 27 35 47

RTOR Reduction (vph) 0 5 0 0 0 40 0 0

Lane Group Flow (vph) 0 475 0 0 0 77 0 0

Confl. Peds. (#/hr) 58 80

Confl. Bikes (#/hr) 2 2

Parking  (#/hr) 6 3

Turn Type Perm Perm

Protected Phases 2 4

Permitted Phases 2 4

Actuated Green, G (s) 25.0 9.0

Effective Green, g (s) 25.0 9.0

Actuated g/C Ratio 0.42 0.15

Clearance Time (s) 4.0 4.0

Lane Grp Cap (vph) 701 221

v/s Ratio Prot

v/s Ratio Perm c0.28 0.05

v/c Ratio 0.68 0.35

Uniform Delay, d1 14.2 22.9

Progression Factor 1.00 1.00

Incremental Delay, d2 5.2 4.3

Delay (s) 19.4 27.2

Level of Service B C

Approach Delay (s) 19.4 27.2

Approach LOS B C

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 3 7 0 0 0 0 9 7 10 16 0

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.68 0.68 0.68 0.68 0.68 0.68 0.68 0.68 0.68 0.68 0.68 0.68

Hourly flow rate (vph) 0 4 10 0 0 0 0 13 10 15 24 0

Pedestrians 3 4

Lane Width (ft) 0.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 380

pX, platoon unblocked

vC, conflicting volume 4 15 21 14 13 33 19 4

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 4 15 21 14 13 33 19 4

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 100 100 98 99 98 97 100

cM capacity (veh/h) 1612 1603 968 878 1068 947 872 1076

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 15 24 38

Volume Left 0 0 15

Volume Right 10 10 0

cSH 1612 952 900

Volume to Capacity 0.00 0.02 0.04

Queue Length 95th (ft) 0 2 3

Control Delay (s) 0.0 8.9 9.2

Lane LOS A A

Approach Delay (s) 0.0 8.9 9.2

Approach LOS A A

Intersection Summary

Average Delay 7.3

Intersection Capacity Utilization 18.1% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 775 4 0 675 12 0 0 2 0 0 0

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89

Hourly flow rate (vph) 0 871 4 0 758 13 0 0 2 0 0 0

Pedestrians 1 12

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1247 648

pX, platoon unblocked 0.97 0.97 0.97 0.97 0.97 0.97

vC, conflicting volume 772 887 1264 1657 451 1204 1652 386

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 772 827 1215 1619 378 1153 1614 386

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 100 100 100 100 100 100 100

cM capacity (veh/h) 839 770 131 98 596 146 99 612

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1

Volume Total 581 295 506 266 2

Volume Left 0 0 0 0 0

Volume Right 0 4 0 13 2

cSH 1700 1700 1700 1700 596

Volume to Capacity 0.34 0.17 0.30 0.16 0.00

Queue Length 95th (ft) 0 0 0 0 0

Control Delay (s) 0.0 0.0 0.0 0.0 11.1

Lane LOS B

Approach Delay (s) 0.0 0.0 11.1

Approach LOS B

Intersection Summary

Average Delay 0.0

Intersection Capacity Utilization 31.9% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 0 975 743 107 0 54

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 1060 808 116 0 59

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 241 1290

pX, platoon unblocked 0.88

vC, conflicting volume 924 1396 462

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 924 1185 462

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 100 100 89

cM capacity (veh/h) 735 161 547

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1

Volume Total 530 530 538 386 59

Volume Left 0 0 0 0 0

Volume Right 0 0 0 116 59

cSH 1700 1700 1700 1700 547

Volume to Capacity 0.31 0.31 0.32 0.23 0.11

Queue Length 95th (ft) 0 0 0 0 9

Control Delay (s) 0.0 0.0 0.0 0.0 12.4

Lane LOS B

Approach Delay (s) 0.0 0.0 12.4

Approach LOS B

Intersection Summary

Average Delay 0.4

Intersection Capacity Utilization 34.0% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 446 570 72 105 391 209 95 533 126 291 570 55

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.5 5.0 3.5 5.0 3.5 5.0 3.5 5.0

Lane Util. Factor 0.97 0.95 1.00 0.95 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 0.99 1.00 0.98 1.00 0.98 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.95 1.00 0.97 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3433 3454 1770 3297 1770 3376 1770 3466

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 3433 3454 1770 3297 1770 3376 1770 3466

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 455 582 73 107 399 213 97 544 129 297 582 56

RTOR Reduction (vph) 0 10 0 0 72 0 0 20 0 0 6 0

Lane Group Flow (vph) 455 645 0 107 540 0 97 653 0 297 632 0

Confl. Peds. (#/hr) 35 18 43 42

Confl. Bikes (#/hr) 9 12 41 42

Turn Type Prot Prot Prot Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases

Actuated Green, G (s) 14.5 25.4 8.7 19.6 7.3 34.4 14.5 41.6

Effective Green, g (s) 14.5 25.4 8.7 19.6 7.3 34.4 14.5 41.6

Actuated g/C Ratio 0.14 0.25 0.09 0.20 0.07 0.34 0.14 0.42

Clearance Time (s) 3.5 5.0 3.5 5.0 3.5 5.0 3.5 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 498 877 154 646 129 1161 257 1442

v/s Ratio Prot c0.13 0.19 0.06 c0.16 0.05 c0.19 c0.17 0.18

v/s Ratio Perm

v/c Ratio 0.91 0.74 0.69 0.84 0.75 0.56 1.16 0.44

Uniform Delay, d1 42.1 34.2 44.4 38.6 45.5 26.7 42.8 20.9

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.15 0.74

Incremental Delay, d2 20.9 2.8 10.4 8.8 19.5 2.0 103.2 0.9

Delay (s) 63.0 37.0 54.8 47.4 64.9 28.7 152.5 16.3

Level of Service E D D D E C F B

Approach Delay (s) 47.7 48.5 33.2 59.5

Approach LOS D D C E

Intersection Summary

HCM Average Control Delay 47.8 HCM Level of Service D

HCM Volume to Capacity ratio 0.79

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 17.0

Intersection Capacity Utilization 81.5% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 47 931 222 116 546 40 208 29 169 41 31 35

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 16 12 12 12 12

Total Lost time (s) 5.5 5.5 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 1.00

Frpb, ped/bikes 0.99 1.00 0.98 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00

Frt 0.97 0.99 0.94 0.96

Flt Protected 1.00 0.99 0.98 0.98

Satd. Flow (prot) 3411 3472 1882 1715

Flt Permitted 0.89 0.56 0.80 0.79

Satd. Flow (perm) 3048 1973 1535 1388

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 51 1012 241 126 593 43 226 32 184 45 34 38

RTOR Reduction (vph) 0 18 0 0 6 0 0 37 0 0 25 0

Lane Group Flow (vph) 0 1286 0 0 756 0 0 405 0 0 92 0

Confl. Peds. (#/hr) 16 7 16 24 33 33 24

Confl. Bikes (#/hr) 9 2 3 5

Turn Type Perm pm+pt Perm Perm

Protected Phases 1 4 3 2 2

Permitted Phases 1 3 2 2

Actuated Green, G (s) 40.8 40.8 19.7 19.7

Effective Green, g (s) 40.8 40.8 19.7 19.7

Actuated g/C Ratio 0.58 0.58 0.28 0.28

Clearance Time (s) 5.5 5.5 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1777 1150 432 391

v/s Ratio Prot

v/s Ratio Perm c0.42 0.38 c0.26 0.07

v/c Ratio 0.72 0.66 0.94 0.23

Uniform Delay, d1 10.5 9.9 24.6 19.4

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.6 1.4 28.0 0.3

Delay (s) 13.1 11.2 52.6 19.7

Level of Service B B D B

Approach Delay (s) 13.1 11.2 52.6 19.7

Approach LOS B B D B

Intersection Summary

HCM Average Control Delay 19.5 HCM Level of Service B

HCM Volume to Capacity ratio 0.79

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 9.5

Intersection Capacity Utilization 99.3% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 275 700 163 29 654 162 158 174 30 123 180 374

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00

Frt 1.00 0.97 1.00 0.97 1.00 0.98 1.00 0.90

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 4910 1764 4896 1770 1811 1744 1635

Flt Permitted 0.95 1.00 0.30 1.00 0.12 1.00 0.63 1.00

Satd. Flow (perm) 1770 4910 566 4896 216 1811 1148 1635

Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Adj. Flow (vph) 286 729 170 30 681 169 165 181 31 128 188 390

RTOR Reduction (vph) 0 46 0 0 49 0 0 5 0 0 74 0

Lane Group Flow (vph) 286 853 0 30 801 0 165 207 0 128 504 0

Confl. Peds. (#/hr) 8 8 9 13 18 18 13

Confl. Bikes (#/hr) 2 4 18 13

Turn Type Prot Perm pm+pt Perm

Protected Phases 2 3 4 5 1 6

Permitted Phases 4 1 6

Actuated Green, G (s) 15.0 44.2 25.2 25.2 46.8 46.8 30.5 30.5

Effective Green, g (s) 15.0 44.2 25.2 25.2 46.8 46.8 30.5 30.5

Actuated g/C Ratio 0.15 0.44 0.25 0.25 0.47 0.47 0.30 0.30

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 266 2170 143 1234 292 848 350 499

v/s Ratio Prot c0.16 0.17 c0.16 c0.07 0.11 c0.31

v/s Ratio Perm 0.05 0.19 0.11

v/c Ratio 1.08 0.39 0.21 0.65 0.57 0.24 0.37 1.01

Uniform Delay, d1 42.5 18.8 29.5 33.4 20.7 16.0 27.2 34.8

Progression Factor 1.00 1.00 0.96 0.99 1.00 1.00 1.00 1.00

Incremental Delay, d2 76.6 0.1 0.7 1.1 2.5 0.7 2.9 42.6

Delay (s) 119.1 19.0 29.1 34.2 23.2 16.7 30.1 77.4

Level of Service F B C C C B C E

Approach Delay (s) 43.1 34.0 19.5 68.8

Approach LOS D C B E

Intersection Summary

HCM Average Control Delay 43.5 HCM Level of Service D

HCM Volume to Capacity ratio 0.85

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 17.0

Intersection Capacity Utilization 91.0% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 58 639 235 160 541 54 213 75 139 52 62 64

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 16 12 12 12 12

Total Lost time (s) 5.5 5.5 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 1.00

Frpb, ped/bikes 0.99 1.00 0.99 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00

Frt 0.96 0.99 0.96 0.95

Flt Protected 1.00 0.99 0.98 0.99

Satd. Flow (prot) 3347 3450 1926 1716

Flt Permitted 0.86 0.58 0.76 0.84

Satd. Flow (perm) 2875 2018 1509 1456

Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97

Adj. Flow (vph) 60 659 242 165 558 56 220 77 143 54 64 66

RTOR Reduction (vph) 0 44 0 0 10 0 0 31 0 0 37 0

Lane Group Flow (vph) 0 917 0 0 769 0 0 409 0 0 147 0

Confl. Peds. (#/hr) 21 16 21 34 25 25 34

Confl. Bikes (#/hr) 7 3 3 1

Turn Type Perm pm+pt Perm Perm

Protected Phases 1 4 3 2 2

Permitted Phases 1 3 2 2

Actuated Green, G (s) 26.5 26.5 19.0 19.0

Effective Green, g (s) 26.5 26.5 19.0 19.0

Actuated g/C Ratio 0.48 0.48 0.35 0.35

Clearance Time (s) 5.5 5.5 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1385 972 521 503

v/s Ratio Prot

v/s Ratio Perm 0.32 c0.38 c0.27 0.10

v/c Ratio 0.66 0.79 0.78 0.29

Uniform Delay, d1 10.8 11.9 16.2 13.1

Progression Factor 0.80 1.00 1.00 1.00

Incremental Delay, d2 2.2 4.5 11.3 1.5

Delay (s) 10.9 16.4 27.4 14.6

Level of Service B B C B

Approach Delay (s) 10.9 16.4 27.4 14.6

Approach LOS B B C B

Intersection Summary

HCM Average Control Delay 16.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.79

Actuated Cycle Length (s) 55.0 Sum of lost time (s) 9.5

Intersection Capacity Utilization 103.3% ICU Level of Service G

Analysis Period (min) 15

c    Critical Lane Group
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100 Pringle Avenue, Suite 600  Walnut Creek, CA 94596  (925) 930-7100  Fax (925) 933-7090 
www.fehrandpeers.com 

MEMORANDUM 
 
 
 
Date: June 15, 2010 
 
To: Peterson Vollman, City of Oakland 
 Darin Ranelletti, City of Oakland 
 
From: Sam Tabibnia and Ellen Robinson 

Subject: Safeway on College Avenue and 51st and Broadway Center –  
 ACCMA Travel Demand Model Land Use Assumptions 

WC07-2483 & WC10-2728 

This memorandum summarizes Fehr & Peers’ approach in developing land use assumptions for 
forecasting future traffic volumes in preparing the EIRs for the Safeway on College Avenue and 
51st and Broadway Center projects. Previously, we used a similar methodology for the Alta Bates 
Summit Medical Center, Summit Campus Master Plan EIR. We have reviewed the land use 
database in the most recent Alameda County Congestion Management Authority’s (ACCMA) 
Travel Demand Model, which was released in February 2009.  The land use database is based 
on the Association of Bay Area Governments’ Projections 2007. Our review methodology and 
recommendations for modifying the land use database are summarized below. 

MODEL LAND USE REVIEW  

The land use assumptions as modified for the Alta Bates Summit Medical Center Summit 
Campus Seismic Upgrade and Master Plan Project EIR were the starting point for development of 
land use assumptions for the EIRs for the Safeway on College Avenue and 51st Street and 
Broadway Center projects.  The changes made from the original land uses for the Summit 
Campus project were documented in a memorandum by Fehr & Peers dated May 7, 2009 (see 
Appendix A). 

Consistent with the methodology for the Summit Campus land use adjustments, Fehr & Peers 
reviewed the model land uses in the project area. The number and growth of households and 
employment by type in the project area from the year 2005 to 2035 are summarized in Table 1. 
The transportation analysis zones (TAZs) included in the project area are shown on Figure 1.  

Fehr and Peers compared the projected growth in households and employment in each project-
area TAZ to the development included in the City’s Active Major Projects list. The most recent 
version of the Active Major Projects list, dated October – November 2009, was used for this 
comparison. The project square footage measurements from the list were converted to 
employment numbers by assuming one employee per 500 square feet for retail space and one 
employee per 300 square feet of office (service) space.   

The Active Major Projects list identified pending, planned, proposed and recently completed 
development of households, retail employment and service employment in the project area. The 
total growth of these development types in the model and the Active Major Projects list are 
compared in Table 2. 
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TABLE 1 
ACCMA TRAVEL DEMAND MODEL  

PROJECT VICINITY AREA1 LAND USE GROWTH ASSUMPTIONS 

Land Use Variable 2005 2035 2005 – 2035 
Growth 

Households (HH) 25,505 29,363 3,858 

Agricultural Employment (AFM)  52 82 30 
Manufacturing Employment (MFG)  1,347 1,607 260 
Retail Employment (RET) 4,270 5,885 1,615 
Service Employment (SVC) 13,823 20,486 6,663 
Trade Employment (TRD) 793 926 133 
Other Employment (OTH) 2,972 3,513 541 
Total Employment 23,257 32,500 9,243 

1. See Figure 1 for a map of the project vicinity area. 
Source:  ACCMA model as summarized by Fehr & Peers, 2010 

 

TABLE 2 
PROJECT VICINITY AREA1 LAND USE GROWTH COMPARISON 

Land Use Variable ACCMA Model 
2005-2035 2 

Pending, Planned, 
Proposed and 

Completed Projects 3 
Difference 

Households (HH) 3,858 1,325 2,533 

Retail Employment (RET) 1,615 319 1,296 
Service Employment (SVC) 6,663 2,191 4,472 

1.  See Figure 1 for a map of the project vicinity area. 
2.  Latest ACCMA model based on ABAG Projection 2009. 
3.  Includes projects from City of Oakland’s Active Major Projects list, October – November 2009, and proposed 

Safeway projects 

As shown in Table 2, the 2035 model assumes more total development in the project area than is 
identified in the Active Major Projects list. However, the model land use growth for many 
individual TAZs was not high enough to include specific projects in the Active Major Projects list. 
In these cases, Fehr & Peers shifted development growth to the project TAZ from other TAZs in 
the study area. In this way, the model land uses are modified to better match foreseeable 
development, while maintain the overall household and employment growth in the model. 
Appendix A documents the changes in 2035 land use assumptions by TAZ, and the resulting 
recommended modifications to 2035 model land uses.   

Several development projects have been completed in the project area since 2005. Because the 
2005 model will be used to represent existing traffic volumes for the purposes of forecasting 
traffic growth, projects identified as recently completed on the Active Major Projects list were 
added to the 2005 model land use assumptions. Appendix B documents the changes in 2005 
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land use assumptions by TAZ, and the resulting recommended modifications to 2005 model land 
uses.   

Please contact us with questions or comments. 

 

Attachments: 

Figure 1 – Project Area TAZ Map 

Appendix A – ABSMC Summit Campus Master Plan EIR – ACCMA Travel Demand Model Land 
Use Assumptions Memorandum 

Appendix B – Adjustments to 2035 Model Land Use Assumptions 

Appendix C – Adjustments to 2005 Model Land Use Assumptions 
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FINAL MEMORANDUM 
 
 
 
Date: May 7, 2009 
 
To: Scott Gregory, Lamphier-Gregory 
 
From: Sam Tabibnia and Ellen Robinson 

Subject: Alta Bates Summit Medical Center Summit Campus Master Plan EIR –  
 ACCMA Travel Demand Model Land Use Assumptions 

WC08-2611 

This memorandum summarizes Fehr & Peers proposed approach to developing land use 
assumptions for forecasting future traffic volumes.  We have reviewed the land use database in 
the most recent Alameda County Congestion Management Authority’s (ACCMA) Travel Demand 
Model, which was released in February 2009.  The land use database is based on the 
Association of Bay Area Governments’ Projections 2007. Our review methodology and 
recommendations for modifying the land use database are summarized below. 

MODEL LAND USE REVIEW 

The number of households and employment by type for City of Oakland assumed in the ACCMA 
model under 2005 and 2035 conditions are summarized in Table 1.  The ACCMA model 
represents potential trip origins and destinations with transportation analysis zones, or TAZs. 
Each TAZ represents an area of several blocks, and is assigned land use characteristics, 
including the number of households and the number of jobs of varied types (agricultural, 
manufacturing, retail, service, trade and other) in the zone.  Since the ACCMA model is a regional 
forecasting model, the distribution of future developments may not be very accurate at the TAZ 
level. 

TABLE 1 
ACCMA TRAVEL DEMAND MODEL  

CITYWIDE LAND USE GROWTH ASSUMPTIONS 

Land Use Variable 2005 2035 2005 – 2035 
Growth 

Households (HH) 154,570 207,249 52,679 

Agricultural Employment (AFM)  289 383 94 
Manufacturing Employment (MFG)  16,952 29,667 12,716 
Retail Employment (RET) 24,161 40,753 16,592 
Service Employment (SVC) 84,947 131,689 46,742 
Trade Employment (TRD) 6,910 6,982 72 
Other Employment (OTH) 68,457 75,702 7,245 
Total Employment 201,715 285,176 83,461 

Source:  ACCMA model as summarized by Fehr & Peers, 2009 
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The land uses in the area surrounding the Alta Bates Summit Medical Center would most affect 
traffic patterns at the study intersections.  Thus, we have reviewed in detail the land use growth 
assumptions for TAZs in the project vicinity area as presented on Figure 1.  Fehr & Peers 
reviewed the years 2005 and 2035 model land use assumptions for the TAZs in the project 
vicinity area, and calculated the household and employment growth projected for each zone.  
Table 2 summarizes the growth in number of households and employment types in the project 
vicinity area. 

TABLE 2 
ACCMA TRAVEL DEMAND MODEL  

PROJECT VICINITY AREA1 LAND USE GROWTH ASSUMPTIONS 

Land Use Variable 2005 2035 2005 – 2035 
Growth 

Households (HH) 35,669 51,314 15,647 

Agricultural Employment (AFM)  0 0 0 
Manufacturing Employment (MFG)  2,226 4,133 1,906 
Retail Employment (RET) 5,867 10,275 4,410 
Service Employment (SVC) 31,361 49,631 18,271 
Trade Employment (TRD) 1,223 1,290 64 
Other Employment (OTH) 17,062 18,645 1,585 
Total Employment 57,739 83,973 26,235 

1. See Figure 1 for a map of the project vicinity area. 
Source:  ACCMA model as summarized by Fehr & Peers, 2009 

The land use growth assumptions in the project vicinity area were compared to planned, 
approved and pending projects, including those listed on the City of Oakland’s Active Major 
Development Projects matrix (updated in November 2008), as well as the Summit Campus 
project and the Upper Broadway Retail Specific Plan.  Appendix A presents the number of 
households and the number of retail and service jobs by TAZ in the project vicinity area. 
Appendix A also compares the land use growth assumed in the model with the expected land use 
growth.  Since the model land use is based on employment numbers and information regarding 
specific development projects available in square footages, the project square footage 
measurements were converted to employment numbers by assuming one employee per 500 
square feet for retail space and one employee per 300 square feet of office (service) space.  Only 
service and retail employment were included in the comparison, as these employment types are 
the majority of employment growth in the project vicinity area, as shown in Table 2. 

In addition to the project vicinity area, the model land use database was checked to assure that 
the following major projects in other parts of Oakland were also accounted for: Oak to Ninth 
Mixed Use Project, Wood Street Mixed Use Project and Jack London Square Redevelopment 
Project  

As shown in Appendix A, the model land use assumptions for individual TAZs do not match the 
growth expected from pending, planned, and proposed projects.  Table 3 compares the overall 
growth in the project vicinity areas as assumed in the model with the growth from pending, 
planned, and proposed projects.  Overall, the model assumes more household, and retail and 
service employment growth in the project vicinity areas than is expected from pending, planned, 
and proposed projects, though growth in several individual TAZs is lower than expected. Note 
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that this comparison does not account for existing uses that are currently occupied by most of the 
pending, planned, and proposed projects.  Although these existing uses would be eliminated, this 
comparison does not account for it to present a more conservative analysis. 

TABLE 3 
PROJECT VICINITY AREA1 LAND USE GROWTH COMPARISON 

Land Use Variable ACCMA Model 
2005-2035 2 

Pending, Planned, 
and Proposed 

Projects 2 
Difference 

Households (HH) 15,647 9,187 6,460 

Retail Employment (RET) 4,410 4,066 344 
Service Employment (SVC) 18,271 10,818 7,453 

1.  See Figure 1 for a map of the project vicinity area. 
2.  Latest ACCMA model based on ABAG Projection 2009. 

RECOMMENDED MODIFICATIONS 

Appendix A presents our recommended modifications to the land uses in TAZs in the project 
vicinity area based on the growth expected from pending, planned, and proposed projects.  For 
household and retail and service employment growth in TAZs where pending, planned, and 
proposed projects include more growth than is assumed in the TAZ, we recommend increasing 
the corresponding land uses and then reducing the land use growth in the rest of the TAZs in the 
project vicinity area so that the overall growth in number of households and service jobs is 
consistent with the ACCMA for the project vicinity area.  
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Adjustments to Land Use Assumptions in Project Vicinity TAZs

TAZ HH RET SVC
Total 
Emp HH RET SVC

Total 
Emp HH RET SVC

Total 
Emp HH RET SVC

Total 
Emp HH RET SVC

Total 
Emp HH RET SVC

Total 
Emp

137 708 232 347 709 708 261 386 779 0 29 39 70 (25) (9) (34) 0 4 30 36

138 848 371 283 814 848 459 320 950 0 88 37 136 (77) (8) (85) 0 11 29 51

139 594 26 189 346 594 44 307 484 0 18 118 138 188 36 36 188 (16) (26) (42) 188 2 92 96 The Creekside MXD - 120 DU, 7.7 ksf commercial;  Civiq - 68 DU, 3 ksf commercial

140 345 106 134 327 345 127 218 435 0 21 83 109 (18) (19) (37) 0 3 64 72

152 743 65 96 312 763 121 132 350 20 56 36 39 (4) (49) (8) (57) 16 7 28 (18)

154 573 82 326 600 804 172 387 732 231 89 61 132 (44) (78) (14) (91) 187 11 47 41

178 170 28 268 960 171 315 1,060 2,438 1 287 791 1,479 1,577 300 500 800 1,576 13 (176) (163) 1,577 300 615 1,316 Mandela Grand MXD - 1577 DU, 300 ksf non-residential

179 1,054 26 144 413 1,440 83 199 898 386 56 56 484 (73) (49) (12) (61) 313 7 44 423

183 197 17 109 219 197 17 109 219 0 0 0 0 0 0 0 0

184 455 22 128 215 781 65 245 360 326 43 117 145 146 (61) (38) (26) (64) 265 5 91 81 2116 Brush St. - 146 DU

185 190 244 176 575 993 277 205 649 803 33 29 74 524 17 30 47 (151) (16) (6) (22) 652 17 23 52 459 23rd St. - 60 DU, ground floor retail;  2538 Telegraph - 97 DU, 9 ksf commercial;  Broadway West Grand - 367 DU, 8.5 ksf retail

186 555 46 218 339 1,610 113 260 449 1,055 66 42 110 (199) (58) (9) (67) 856 8 33 43

187 296 185 863 1,143 516 306 1,084 1,488 221 121 221 345 145 94 17 111 (42) (27) (49) (76) 179 94 172 269 Broadway Retail - 145 DU, 52 ksf retail

188 64 140 2,724 2,982 64 333 5,738 6,189 0 193 3,014 3,207 480 304 759 1,063 480 111 (672) (561) 480 304 2,342 2,646 Broadway Retail - 480 DU, 164.6 ksf retail;  ABSMC Summit - 234 ksf MOB, 50 ksf admin, +275 university enrollment

189 180 10 98 138 189 10 98 138 9 0 0 0 40 31 40 0 0 0 557 Merrimac - 40 Condos

190 275 18 43 114 275 47 99 203 0 29 57 89 142 6 6 142 (23) (13) (36) 142 6 44 53 Courthouse Condominiums - 142 DU, 3 ksf retail

191 385 18 218 403 428 208 251 567 43 190 33 163 (8) (166) (7) (174) 35 24 26 (11)

192 561 8 150 227 604 61 188 306 43 54 38 79 (8) (47) (8) (56) 35 7 30 23

193 548 3 3 6 613 3 22 25 66 0 19 19 (12) (4) (4) 54 0 15 15

194 987 66 1,837 2,084 990 89 2,446 2,727 3 24 609 642 (1) (21) (136) (157) 2 3 473 485

195 647 39 155 255 1,058 100 204 344 411 61 49 89 74 (77) (53) (11) (64) 334 8 38 25 3860 & 3880 MLK Jr. Way -  74 DU

196 450 58 228 623 560 83 490 1,295 109 25 261 672 (21) (22) (58) (80) 88 3 203 592

197 307 51 118 408 493 115 259 916 186 64 140 508 (35) (56) (31) (87) 151 8 109 421

198 271 83 167 343 271 94 181 370 0 11 15 26 (10) (3) (13) 0 1 12 13

199 109 61 9 93 109 61 9 93 0 1 0 1 (1) (1) 0 0 0 0

200 79 10 31 111 79 10 32 113 0 0 0 2 0 0 0 2

201 180 46 103 266 2,213 422 247 787 2,033 376 143 521 540 30 50 80 (383) (329) (32) (361) 1,650 47 111 160 MacArthur BART Transit Village - 540 DU, 30 ksf retail/commercial

202 158 17 26 56 158 60 40 114 0 43 14 58 44 44 (38) (3) (41) 44 5 11 17 4801 Shattuck Ave. - 44 DU

203 63 128 70 309 70 178 87 381 7 50 17 72 (1) (44) (4) (48) 6 6 13 24

204 440 32 93 262 440 37 104 279 0 6 11 17 (5) (2) (8) 0 1 9 9

205 664 24 137 242 664 47 162 293 0 23 26 51 (20) (6) (26) 0 3 20 25

206 317 106 560 858 317 106 561 858 0 0 1 0 484 483 483 0 0 484 483 Kaiser Medical Center - 484 service jobs

207 392 166 177 430 392 166 177 432 0 1 1 2 (1) (1) 0 0 1 1

208 491 4 407 499 694 168 1,340 1,607 203 164 933 1,109 (38) (143) (208) (352) 165 21 725 757

209 1,642 422 383 946 1,642 463 407 1,013 0 41 24 66 (36) (5) (41) 0 5 19 25

210 930 172 548 921 930 174 552 928 0 1 5 8 (1) (1) (2) 0 0 4 6

211 784 73 183 357 819 161 280 546 35 87 97 189 (7) (76) (22) (98) 28 11 75 91

212 205 144 2,717 2,973 211 319 2,266 2,768 6 176 (450) (205) (2,656) (1) (154) (2,206) (2,360) 5 22 (2,656) (2,565) Kaiser Medical Center Relocation - minus 2656 service jobs

213 1,593 175 318 624 1,593 255 265 653 0 80 (53) 28 (70) (70) 0 10 (53) (42)

214 137 213 599 1,385 4,531 338 661 1,577 4,394 125 62 192 2,739 2,556 473 3,029 (828) 2,431 411 2,842 3,566 2,556 473 3,034 Broadway Retail - 2217 DU, 1408 ksf retail;  Valdez & 23rd St. - 281 DU, 12 ksf retail; 100 Grand - 241 DU

215 1,218 50 72 163 1,218 70 99 211 0 20 27 49 (17) (6) (24) 0 3 21 25

Pending, Planned and Proposed 
Projects2005 - 2035 Growth

ABAG P'07 Model Recommended Modifications

APPENDIX A

Notes
Net Growth2005 2035 Adjustments



TAZ HH RET SVC
Total 
Emp HH RET SVC

Total 
Emp HH RET SVC

Total 
Emp HH RET SVC

Total 
Emp HH RET SVC

Total 
Emp HH RET SVC

Total 
Emp

Pending, Planned and Proposed 
Projects2005 - 2035 Growth

ABAG P'07 Model Recommended Modifications

Notes
Net Growth2005 2035 Adjustments

216 1,262 79 198 333 1,805 218 307 584 543 138 109 251 460 544 101 644 (102) 406 (8) 397 441 544 101 648 Broadway Retail - 460 DU, 302 ksf retail

217 390 34 314 380 390 45 4,077 4,168 0 11 3,763 3,789 4,095 (10) 332 322 0 1 4,095 4,111 Kaiser Medical Center - 4,095 Service Jobs

218 652 19 77 162 652 20 79 167 0 1 3 5 (1) (1) (2) 0 0 2 3

219 1 221 2,733 7,468 1 407 4,031 9,200 0 185 1,298 1,732 40 3,557 3,597 (145) 2,259 2,114 0 40 3,557 3,846 Kaiser Center - 1,345 ksf office, 22 ksf retail; demo 280 ksf

220 1 72 273 687 1 210 1,021 2,134 0 138 749 1,447 (121) (167) (288) 0 17 582 1,159

221 823 134 392 1,421 1,174 173 469 1,544 351 39 76 123 (66) (34) (17) (51) 285 5 59 72

222 2 117 2,619 4,396 2 152 2,615 4,396 0 34 (5) 0 (30) (30) 0 4 (5) (30)

223 23 293 1,207 2,595 226 397 3,530 5,394 203 104 2,322 2,799 69 9 592 601 (38) (91) (518) (609) 165 13 1,804 2,190 1538 Broadway - 69 DU, ground floor food sales;  1640 Broadway - 177.6 ksf office, 4.7 ksf retail, alt. 254 DU with ground floor retail

224 44 158 1,782 2,560 44 295 3,085 4,389 0 138 1,303 1,829 220 153 2,793 2,947 220 15 1,490 1,506 220 153 2,793 3,335 1930 Broadway - 85.2 ksf retail/fitness club, 829.5 ksf office, 220 DU

225 45 66 652 1,215 45 179 1,109 1,996 0 113 456 781 (99) (102) (201) 0 14 354 580

226 719 37 433 1,996 935 134 493 2,321 216 97 60 326 157 (41) (85) (13) (98) 175 12 47 228 1530 MLK Jr. Way - 121 Condos;   ~1417 -1431 Jefferson St. - 36 DU, commercial

227 1 0 74 858 1 57 127 1,038 0 57 54 180 (50) (12) (62) 0 7 42 118

228 0 59 758 1,183 0 108 884 1,354 0 49 125 170 (43) (28) (71) 0 6 97 99

229 429 33 323 709 2,237 80 181 681 1,808 46 (142) (29) 88 (341) (40) (40) 1,467 6 (142) (69) 630 Thomas Berkley Square Housing - 88 DU, 3 commercial spaces

230 0 294 265 714 0 417 797 1,393 0 122 531 679 (107) (118) (225) 0 15 413 454

231 26 28 120 167 1,778 226 387 646 1,752 199 267 479 1,139 14 (16) (2) (330) (174) (60) (234) 1,422 25 207 245 Fox Courts - 80 DU, 2.5 ksf childcare, art space;  1755 Broadway - 24 DU (replace office with live/work condos);                                                   
Uptown Project - 665 DU, 14 ksf retail/commercial;  Uptown Parcel 4 - 370 DU; 

278 0 0 373 394 0 24 400 451 0 24 28 57 (21) (6) (27) 0 3 22 30

279 2,578 78 1,252 2,275 2,761 116 1,536 2,571 183 37 284 297 415 3 3 232 (32) (63) (96) 415 5 221 201 Emerald Views - 370 DU, 933 SF Café;  Jackson Courtyard Condominiums - 45 DU

286 1,908 45 461 630 1,908 127 645 906 0 83 185 276 (73) (41) (114) 0 10 144 162

287 1,210 57 758 1,062 1,210 57 762 1,067 0 0 3 5 (1) (1) 0 0 2 4

288 2,573 15 289 445 2,573 15 313 468 0 0 24 23 (5) (5) 0 0 19 18

289 2,178 240 552 1,040 2,178 283 607 1,141 0 43 55 101 (38) (12) (50) 0 5 43 51
Project Vicinity 

Total
35,669 5,867 31,361 57,739 51,314 10,275 49,631 83,973 15,647 4,410 18,271 26,235 9,187 4,066 10,818 12,962 0 0 0 0 15,647 4,410 18,271 26,235
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APPENDIX B - Adjustments to 2035 Model Land Use Assumptions

TAZ HH AFM MFG RET SVC TRD OTH
Total 
Emp HH AFM MFG RET SVC TRD OTH

Total 
Emp HH RET SVC TRD OTH

Total 
Emp HH RET SVC TRD OTH

Total 
Emp HH RET SVC TRD OTH

Total 
Emp HH RET SVC TRD OTH

Total 
Emp HH RET SVC TRD OTH

Total 
Emp HH RET SVC TRD OTH

Total 
Emp

128 639 0 0 41 115 4 4 164 0 0 0 5 5 0 0 10 (7) (7) 639 36 111 4 4 155 0 (2) 5 0 0 3 639 35 116 4 4 158

129 263 0 4 34 112 0 31 182 0 0 0 5 11 0 1 17 (7) (7) 263 29 102 0 31 165 0 (2) 11 0 1 10 263 27 113 0 32 176

130 631 5 11 29 148 0 51 243 0 1 0 10 16 0 1 28 (13) (13) 631 19 132 0 50 215 0 (3) 16 0 1 15 631 16 148 0 51 230

131 742 0 22 178 169 2 42 413 0 0 0 26 13 0 0 40 (34) (34) 742 152 156 2 42 373 0 (8) 13 0 0 6 742 143 169 2 42 379

132 490 0 15 39 275 22 66 417 19 0 0 12 30 0 1 44 (4) (16) (16) 471 27 245 21 65 374 19 (4) 30 0 1 28 490 24 275 21 66 402

133 590 0 21 71 206 2 34 334 0 0 1 17 20 0 1 39 (22) (22) 590 54 186 2 33 295 0 (5) 20 0 1 17 590 49 206 2 34 312

134 446 0 216 386 526 33 134 1,294 0 0 6 10 14 0 4 33 81 71 71 446 375 512 33 130 1,261 0 81 14 0 4 104 446 456 526 33 134 1,365 Safeway on College - 40.5 ksf new retail

135 197 0 119 117 108 17 30 391 0 0 108 13 25 0 1 145 (17) (17) 197 105 83 17 29 246 0 (4) 25 0 1 128 197 100 108 17 30 374

136 219 0 99 64 170 0 1 333 0 0 99 16 30 0 1 145 (21) (21) 219 48 140 0 0 188 0 (5) 30 0 1 124 219 43 170 0 1 312

137 708 0 54 261 386 22 56 779 0 0 1 29 39 0 1 70 (25) (9) (34) 708 232 347 22 55 709 0 4 30 0 1 36 708 236 377 22 56 745

138 848 0 40 459 320 27 104 950 0 0 2 88 37 2 7 136 (77) (8) (85) 848 371 283 26 97 814 0 11 29 2 7 51 848 382 311 28 104 864

139 594 0 17 44 307 5 112 484 0 0 0 18 118 0 2 138 188 36 36 188 (16) (26) (42) 594 26 189 5 110 346 188 2 92 0 2 96 782 28 281 5 112 442 The Creekside MXD - 120 DU, 7.7 ksf commercial;  Civiq - 68 DU, 3 ksf commercial

140 345 0 17 127 218 29 45 435 0 0 1 21 83 1 2 109 (18) (19) (37) 345 106 134 27 43 327 0 3 64 1 2 72 345 108 199 28 45 399

141 325 0 0 34 46 0 9 89 0 0 0 7 6 0 0 13 (9) (9) 325 27 41 0 9 77 0 (2) 6 0 0 4 325 25 47 0 9 80

142 397 0 0 8 47 0 11 67 0 0 0 0 8 0 0 8 397 8 39 0 11 59 0 0 8 0 0 8 397 8 47 0 11 67

Notes
ABSMC Adjustments to Growth Additional Safeway Adjustments to 

Growth 2005 Adjusted Totals Adjusted Net Growth 2035 Adjusted Totals

ABAG P'07 Model
Pending, Planned and Proposed Projects

Recommended Modifications

2035 2005 - 2035 Growth

142 397 0 0 8 47 0 11 67 0 0 0 0 8 0 0 8 397 8 39 0 11 59 0 0 8 0 0 8 397 8 47 0 11 67

143 880 0 44 14 495 26 35 615 3 0 14 4 185 8 11 222 61 21 21 58 (5) (5) 954 16 310 18 24 399 61 (1) 185 8 11 217 1,015 14 495 26 35 615 Bakery Lofts - 61 DU, 3.2 ksf commercial; 46th Street Lofts  - 79 DU, 3ksf commercial (completed)

144 940 27 71 31 541 0 18 687 5 11 19 11 189 0 5 234 (1) (14) (14) 935 20 353 0 13 453 4 (3) 189 0 5 220 939 16 542 0 18 673

145 626 0 0 28 170 11 27 236 167 0 0 8 15 0 0 24 (35) (11) (11) 459 20 154 11 27 212 132 (3) 15 0 0 13 591 18 169 11 27 225

146 852 0 0 45 150 0 10 205 280 0 0 14 14 0 0 28 (58) (18) (18) 572 31 135 0 10 177 222 (4) 14 0 0 10 794 27 149 0 10 186

147 216 0 25 33 74 61 24 218 0 0 0 6 15 (2) 0 18 (8) (8) 216 27 58 64 25 200 0 (2) 15 (2) 0 10 216 25 73 62 25 210

148 425 50 3 62 326 114 181 736 218 18 (212) 32 106 22 34 0 (164) (42) (42) 371 30 220 92 147 736 54 (10) 106 22 34 (42) 425 20 326 114 181 694 66th & San Pablo - 72 DU (completed); City Limits Project - 92 DU (completed)

149 1,003 0 118 12 166 34 47 377 161 0 0 7 23 (1) 1 31 (33) (9) (9) 842 4 143 35 46 346 128 (2) 23 (1) 1 22 970 2 166 34 47 368

150 218 0 12 5 50 12 11 91 0 0 0 5 13 0 0 19 (7) (7) 218 0 37 12 11 72 0 (2) 13 0 0 12 218 (2) 50 12 11 84

194 990 0 81 89 2,446 13 98 2,727 3 0 4 24 609 1 6 642 (1) (21) (136) (157) 987 66 1,837 12 92 2,084 2 3 473 1 6 485 989 69 2,310 13 98 2,570

195 1,058 0 0 100 204 9 32 344 411 0 (21) 61 49 0 1 89 (77) (53) (11) (64) (74) 721 39 155 9 31 255 260 8 38 0 1 25 980 46 193 9 32 280 3860 & 3880 MLK Jr. Way -  74 DU (completed)

196 560 0 365 83 490 62 296 1,295 109 0 204 25 261 16 166 672 48 (21) (22) (58) (80) (62) 512 58 228 46 131 623 26 3 203 16 166 592 539 61 431 62 297 1,215 989 41st Street - 48 DU; Green City Loft Project - 62 DU (completed)

197 493 0 61 115 259 168 314 916 186 0 30 64 140 85 188 508 25 (35) (56) (31) (87) 307 51 118 82 125 408 151 8 109 85 188 421 458 59 227 167 313 829 1032 39th Street - 25 DU

198 271 0 0 94 181 0 95 370 0 0 0 11 15 0 1 26 (10) (3) (13) 271 83 167 0 93 343 0 1 12 0 1 13 271 84 178 0 94 356

199 109 0 0 61 9 15 9 93 0 0 0 1 0 0 0 1 (1) (1) 109 61 9 15 9 93 0 0 0 0 0 0 109 61 9 15 9 93

200 79 0 0 10 32 0 71 113 0 0 0 0 0 0 1 2 79 10 31 0 70 111 0 0 0 0 1 2 79 10 31 0 71 113

201 2,213 0 0 422 247 6 112 787 2,033 0 0 376 143 (1) 3 521 654 43 71 113 (383) (329) (32) (361) 180 46 103 7 110 266 1,650 47 111 (1) 3 160 1,830 93 215 6 113 426 MacArthur BART Transit Village - 624 DU, 42.5 ksf retail/commercial; 3884 MLK Way - 30 DU

202 158 0 0 60 40 4 9 114 0 0 0 43 14 0 1 58 44 44 (38) (3) (41) 158 17 26 4 8 56 44 5 11 0 1 17 202 22 37 4 9 73 4801 Shattuck Ave. - 44 DU

203 70 0 0 178 87 30 86 381 7 0 0 50 17 1 3 72 (1) (44) (4) (48) 63 128 70 29 82 309 6 6 13 1 3 24 68 135 83 30 85 334

204 440 0 32 37 104 20 86 279 0 0 0 6 11 (1) 1 17 (5) (2) (8) 440 32 93 21 85 262 0 1 9 (1) 1 9 440 32 101 20 86 272

205 664 0 20 47 162 13 50 293 0 0 0 23 26 0 2 51 (20) (6) (26) 664 24 137 13 49 242 0 3 20 0 2 25 664 27 157 13 51 267

206 317 0 11 106 561 62 118 858 0 0 0 0 1 (1) 0 0 483 483 (484) (484) 317 106 1,044 63 117 858 0 0 0 (1) 0 (1) 317 106 1,044 62 117 857 Kaiser Medical Center - 484 service jobs (completed)

207 392 0 22 166 177 0 66 432 0 0 0 1 1 0 0 2 (1) (1) 392 166 177 0 66 430 0 0 1 0 0 1 392 166 178 0 66 431

208 694 0 0 168 1,340 11 89 1,607 203 0 0 164 933 1 11 1,109 (38) (143) (208) (352) 491 4 407 10 78 499 165 21 725 1 11 757 656 24 1,132 11 89 1,256

209 1,642 0 14 463 407 13 115 1,013 0 0 0 41 24 0 2 66 (36) (5) (41) 1,642 422 383 13 114 946 0 5 19 0 2 25 1,642 427 402 13 116 971

210 930 0 16 174 552 26 160 928 0 0 0 1 5 0 1 8 (1) (1) (2) 930 172 548 26 159 921 0 0 4 0 1 6 930 173 551 26 160 927

211 819 0 26 161 280 15 65 546 35 0 1 87 97 0 4 189 (7) (76) (22) (98) 784 73 183 15 61 357 28 11 75 0 4 91 812 84 258 15 65 448

212 211 0 12 319 2,266 0 170 2,768 6 0 5 176 (450) 0 65 (205) (2,656) (1) (154) (2,206) (2,360) 205 144 2,717 0 105 2,973 5 22 (2,656) 0 65 (2,565) 210 166 61 0 170 408 Kaiser Medical Center Relocation - minus 2656 service jobs 

213 1,593 0 2 255 265 4 127 653 0 0 0 80 (53) 0 2 28 (70) (70) 1,593 175 318 4 125 624 0 10 (53) 0 2 (42) 1,593 185 265 4 127 582

217 390 0 0 45 4,077 8 38 4,168 0 0 0 11 3,763 2 12 3,789 4,095 (10) 332 322 390 34 314 6 26 380 0 1 4,095 2 12 4,111 390 35 4,409 8 38 4,491 Kaiser Medical Center - 4,095 Service Jobs 

332 263 0 0 449 446 0 123 1,018 0 0 0 5 9 0 0 14 196 140 191 131 322 263 444 437 0 123 1,004 0 196 140 0 0 336 263 640 577 0 123 1,340 51st & Broadway Center - 97.9 ksf new retail, 42.1 ksf new office

333 1,091 0 20 148 281 8 30 487 3 0 0 1 16 0 0 17 (1) (131) (133) 1,088 147 265 8 29 470 3 (0) (115) 0 0 (116) 1,091 147 150 8 29 354

334 912 0 4 4 282 19 47 355 10 0 0 0 14 (1) 0 13 (2) 903 4 268 20 47 342 8 0 14 (1) 0 13 910 4 282 19 47 355

335 46 0 4 1 91 0 7 103 0 0 0 0 3 0 0 3 46 1 88 0 7 100 0 0 3 0 0 3 46 1 91 0 7 103

336 365 0 10 6 76 0 18 110 0 0 0 0 0 0 0 0 365 6 76 0 18 110 0 0 0 0 0 0 365 6 76 0 18 110

Safeway Project Area Total 29,363 82 1,607 5,885 20,486 926 3,513 32,500 3,859 30 262 1,615 6,663 132 543 9,243 1,020 319 1,707 0 0 170 0 (1,226) (1,975) 0 0 (3,201) (239) (0) (484) 0 0 (484) 25,881 4,276 14,307 793 2,972 23,263 3,155 389 4,204 132 543 5,558 29,037 4,665 18,510 925 3,515 28,821



 

100 Pringle Avenue, Suite 600  Walnut Creek, CA 94596  (925) 930-7100  Fax (925) 933-7090 
www.fehrandpeers.com 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX C 

 

 



TAZ HH AFM MFG RET SVC TRD OTH
Total 
Emp HH RET SVC TRD OTH

Total 
Emp HH RET SVC TRD OTH

Total 
Emp HH RET SVC TRD OTH

Total 
Emp

128 639 0 0 36 111 4 4 155 639 36 111 4 4 155

129 263 0 4 29 102 0 31 165 263 29 102 0 31 165

130 631 4 10 19 132 0 50 215 631 19 132 0 50 215

131 742 0 22 152 156 2 42 373 742 152 156 2 42 373

132 471 0 15 27 245 21 65 374 471 27 245 21 65 374

133 590 0 21 54 186 2 33 295 590 54 186 2 33 295

134 446 0 210 375 512 33 130 1,261 446 375 512 33 130 1,261 Safeway on College - 40.5 ksf new retail

135 197 0 12 105 83 17 29 246 197 105 83 17 29 246

136 219 0 0 48 140 0 0 188 219 48 140 0 0 188

137 708 0 53 232 347 22 55 709 708 232 347 22 55 709

138 848 0 38 371 283 26 97 814 848 371 283 26 97 814

APPENDIX C - Adjustments to 2005 Model Land Use Assumptions

Notes
Safeway Adjustments to 2005 2005 Adjusted Totals

ABAG P'07 Model
Completed Projects

Recommended Modifications
2005

139 594 0 16 26 189 5 110 346 594 26 189 5 110 346 The Creekside MXD - 120 DU, 7.7 ksf commercial;  Civiq - 68 DU, 3 ksf commercial

140 345 0 16 106 134 27 43 327 345 106 134 27 43 327

141 325 0 0 27 41 0 9 77 325 27 41 0 9 77

142 397 0 0 8 39 0 11 59 397 8 39 0 11 59

143 878 0 31 10 310 18 24 393 76 6 76 6 6 954 16 310 18 24 399 Bakery Lofts - 61 DU, 3.2 ksf commercial; 46th Street Lofts  - 79 DU, 3ksf commercial (completed)

144 935 16 52 20 353 0 13 453 935 20 353 0 13 453

145 459 0 0 20 154 11 27 212 459 20 154 11 27 212

146 572 0 0 31 135 0 10 177 572 31 135 0 10 177

147 216 0 26 27 58 64 25 200 216 27 58 64 25 200

148 207 32 215 30 220 92 147 736 164 164 371 30 220 92 147 736 66th & San Pablo - 72 DU (completed); City Limits Project - 92 DU (completed)

149 842 0 117 4 143 35 46 346 842 4 143 35 46 346

150 218 0 12 0 37 12 11 72 218 0 37 12 11 72

194 987 0 77 66 1,837 12 92 2,084 987 66 1,837 12 92 2,084

195 647 0 21 39 155 9 31 255 74 74 721 39 155 9 31 255 3860 & 3880 MLK Jr. Way -  74 DU (completed)

196 450 0 161 58 228 46 131 623 62 62 512 58 228 46 131 623 989 41st Street - 48 DU; Green City Loft Project - 62 DU (completed)

197 307 0 32 51 118 82 125 408 307 51 118 82 125 408 1032 39th Street - 25 DU

198 271 0 0 83 167 0 93 343 271 83 167 0 93 343

199 109 0 0 61 9 15 9 93 109 61 9 15 9 93

200 79 0 0 10 31 0 70 111 79 10 31 0 70 111

201 180 0 0 46 103 7 110 266 180 46 103 7 110 266 MacArthur BART Transit Village - 624 DU, 42.5 ksf retail/commercial; 3884 MLK Way - 30 DU

202 158 0 0 17 26 4 8 56 158 17 26 4 8 56 4801 Shattuck Ave. - 44 DU

203 63 0 0 128 70 29 82 309 63 128 70 29 82 309

204 440 0 32 32 93 21 85 262 440 32 93 21 85 262

205 664 0 20 24 137 13 49 242 664 24 137 13 49 242

206 317 0 11 106 560 63 117 858 484 484 317 106 1,044 63 117 858 Kaiser Medical Center - 484 service jobs (completed)

207 392 0 22 166 177 0 66 430 392 166 177 0 66 430

208 491 0 0 4 407 10 78 499 491 4 407 10 78 499

209 1,642 0 14 422 383 13 114 946 1,642 422 383 13 114 946

210 930 0 16 172 548 26 159 921 930 172 548 26 159 921

211 784 0 25 73 183 15 61 357 784 73 183 15 61 357

212 205 0 7 144 2,717 0 105 2,973 205 144 2,717 0 105 2,973 Kaiser Medical Center Relocation - minus 2656 service jobs 

213 1,593 0 2 175 318 4 125 624 1,593 175 318 4 125 624

217 390 0 0 34 314 6 26 380 390 34 314 6 26 380 Kaiser Medical Center - 4,095 Service Jobs 

332 263 0 0 444 437 0 123 1,004 263 444 437 0 123 1,004 51st & Broadway Center - 97.9 ksf new retail, 42.1 ksf new office

333 1,088 0 20 147 265 8 29 470 1,088 147 265 8 29 470

334 903 0 4 4 268 20 47 342 903 4 268 20 47 342

335 46 0 4 1 88 0 7 100 46 1 88 0 7 100

336 365 0 10 6 76 0 18 110 365 6 76 0 18 110

Safeway Project Area Total 25,505 52 1,347 4,270 13,823 793 2,972 23,257 376 6 484 0 0 0 376 6 484 0 0 6 25,881 4,276 14,307 793 2,972 23,263
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51st and Broadway Center 2015
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Movement EBL EBT EBR EBR2 WBL WBT WBR NBL NBT NBR NBR2 SBL2

Lane Configurations

Volume (vph) 80 10 60 20 20 10 10 10 870 20 10 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 5.0

Lane Util. Factor 1.00 1.00 0.95

Frpb, ped/bikes 0.99 0.99 1.00

Flpb, ped/bikes 1.00 1.00 1.00

Frt 0.94 0.97 1.00

Flt Protected 0.98 0.98 1.00

Satd. Flow (prot) 1673 1742 3516

Flt Permitted 0.85 0.89 0.95

Satd. Flow (perm) 1449 1594 3341

Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Adj. Flow (vph) 83 10 62 21 21 10 10 10 906 21 10 10

RTOR Reduction (vph) 0 7 0 0 0 8 0 0 1 0 0 0

Lane Group Flow (vph) 0 169 0 0 0 33 0 0 946 0 0 0

Confl. Peds. (#/hr) 14 6 6 14 11

Confl. Bikes (#/hr) 4 9 9

Turn Type Perm Perm Perm Perm

Protected Phases 4 4 2

Permitted Phases 4 4 2 6

Actuated Green, G (s) 11.7 11.7 32.9

Effective Green, g (s) 11.7 11.7 32.9

Actuated g/C Ratio 0.20 0.20 0.56

Clearance Time (s) 3.0 3.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0

Lane Grp Cap (vph) 291 320 1885

v/s Ratio Prot

v/s Ratio Perm c0.12 0.02 c0.28

v/c Ratio 0.58 0.10 0.50

Uniform Delay, d1 21.1 19.0 7.7

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 2.9 0.1 1.0

Delay (s) 24.0 19.2 8.7

Level of Service C B A

Approach Delay (s) 24.0 19.2 8.7

Approach LOS C B A

Intersection Summary

HCM Average Control Delay 10.4 HCM Level of Service B

HCM Volume to Capacity ratio 0.51

Actuated Cycle Length (s) 58.3 Sum of lost time (s) 11.0

Intersection Capacity Utilization 70.3% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBL SBT SBR NWL2 NWL NWR

Lane Configurations

Volume (vph) 50 390 20 10 10 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 3.0

Lane Util. Factor 0.95 1.00

Frpb, ped/bikes 1.00 1.00

Flpb, ped/bikes 1.00 1.00

Frt 0.99 0.95

Flt Protected 0.99 0.97

Satd. Flow (prot) 3490 1718

Flt Permitted 0.78 0.97

Satd. Flow (perm) 2728 1718

Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.92

Adj. Flow (vph) 52 406 21 10 10 11

RTOR Reduction (vph) 0 3 0 0 0 0

Lane Group Flow (vph) 0 486 0 0 31 0

Confl. Peds. (#/hr) 11

Confl. Bikes (#/hr) 1

Turn Type Perm Perm

Protected Phases 6 8

Permitted Phases 6 8

Actuated Green, G (s) 32.9 2.7

Effective Green, g (s) 32.9 2.7

Actuated g/C Ratio 0.56 0.05

Clearance Time (s) 5.0 3.0

Vehicle Extension (s) 3.0 3.0

Lane Grp Cap (vph) 1539 80

v/s Ratio Prot

v/s Ratio Perm 0.18 0.02

v/c Ratio 0.32 0.39

Uniform Delay, d1 6.7 27.0

Progression Factor 1.00 1.00

Incremental Delay, d2 0.1 3.1

Delay (s) 6.9 30.1

Level of Service A C

Approach Delay (s) 6.9 30.1

Approach LOS A C

Intersection Summary



51st and Broadway Center 2015

2: Broadway Terrace & Broadway Weekday PM

Synchro 7 -  Report

Fehr & Peers Page 3

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 190 30 790 380 50 270

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 11 11

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95

Frpb, ped/bikes 0.99 0.98 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.98 0.95 1.00 1.00

Flt Protected 0.96 1.00 0.95 1.00

Satd. Flow (prot) 1739 3299 1711 3421

Flt Permitted 0.96 1.00 0.95 1.00

Satd. Flow (perm) 1739 3299 1711 3421

Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97

Adj. Flow (vph) 196 31 814 392 52 278

RTOR Reduction (vph) 12 0 83 0 0 0

Lane Group Flow (vph) 215 0 1123 0 52 278

Confl. Peds. (#/hr) 38 15 15

Confl. Bikes (#/hr) 5 16

Turn Type Prot

Protected Phases 8 2 1 6

Permitted Phases

Actuated Green, G (s) 11.1 28.3 3.6 35.9

Effective Green, g (s) 11.1 28.3 3.6 35.9

Actuated g/C Ratio 0.20 0.51 0.07 0.65

Clearance Time (s) 4.0 4.0 4.0 4.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 351 1697 112 2233

v/s Ratio Prot c0.12 c0.34 c0.03 0.08

v/s Ratio Perm

v/c Ratio 0.61 0.66 0.46 0.12

Uniform Delay, d1 20.0 9.8 24.8 3.6

Progression Factor 1.00 0.92 1.00 1.00

Incremental Delay, d2 2.2 1.8 1.1 0.1

Delay (s) 22.2 10.9 25.9 3.7

Level of Service C B C A

Approach Delay (s) 22.2 10.9 7.2

Approach LOS C B A

Intersection Summary

HCM Average Control Delay 11.7 HCM Level of Service B

HCM Volume to Capacity ratio 0.63

Actuated Cycle Length (s) 55.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 61.4% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 0 400 380 1170 420 40

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 12 10 10 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 0.95 0.95

Frpb, ped/bikes 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.86 1.00 1.00 0.99

Flt Protected 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1611 1652 3303 3324

Flt Permitted 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1611 1652 3303 3324

Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94

Adj. Flow (vph) 0 426 404 1245 447 43

RTOR Reduction (vph) 0 0 0 0 12 0

Lane Group Flow (vph) 0 426 404 1245 478 0

Confl. Peds. (#/hr) 97

Confl. Bikes (#/hr) 3

Turn Type Over Prot

Protected Phases 1 1 6 2

Permitted Phases

Actuated Green, G (s) 18.4 18.4 41.5 26.6

Effective Green, g (s) 18.4 18.4 41.5 26.6

Actuated g/C Ratio 0.33 0.33 0.75 0.48

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 539 553 2492 1608

v/s Ratio Prot c0.26 0.24 c0.38 0.14

v/s Ratio Perm

v/c Ratio 0.79 0.73 0.50 0.30

Uniform Delay, d1 16.6 16.1 2.7 8.6

Progression Factor 1.00 1.15 0.60 0.88

Incremental Delay, d2 7.7 4.0 0.6 0.5

Delay (s) 24.3 22.5 2.2 8.0

Level of Service C C A A

Approach Delay (s) 24.3 7.1 8.0

Approach LOS C A A

Intersection Summary

HCM Average Control Delay 10.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.58

Actuated Cycle Length (s) 55.0 Sum of lost time (s) 5.0

Intersection Capacity Utilization 47.3% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 20 0 40 7 0 22 14 1510 1 11 810 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 21 0 42 7 0 23 15 1589 1 12 853 0

Pedestrians 33 73 15

Lane Width (ft) 12.0 12.0 10.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 3 6 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 483 264

pX, platoon unblocked

vC, conflicting volume 1506 2602 317 2042 2601 618 886 1664

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1506 2602 317 2042 2601 618 886 1664

tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 69 100 94 72 100 94 98 97

cM capacity (veh/h) 68 21 660 26 21 401 739 360

Direction, Lane # EB 1 WB 1 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3

Volume Total 63 31 412 795 398 182 341 341

Volume Left 21 7 15 0 0 12 0 0

Volume Right 42 23 0 0 1 0 0 0

cSH 169 89 739 1700 1700 360 1700 1700

Volume to Capacity 0.37 0.34 0.02 0.47 0.23 0.03 0.20 0.20

Queue Length 95th (ft) 40 33 2 0 0 2 0 0

Control Delay (s) 38.5 65.1 0.6 0.0 0.0 1.5 0.0 0.0

Lane LOS E F A A

Approach Delay (s) 38.5 65.1 0.2 0.3

Approach LOS E F

Intersection Summary

Average Delay 1.9

Intersection Capacity Utilization 52.8% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 0 0 0 0 162 0 1370 25 0 870 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88

Hourly flow rate (vph) 0 0 0 0 0 184 0 1557 28 0 989 0

Pedestrians 32

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 3

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 295 452

pX, platoon unblocked

vC, conflicting volume 1692 2606 247 1836 2577 551 989 1617

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1692 2606 247 1836 2577 551 989 1617

tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 100 100 100 60 100 100

cM capacity (veh/h) 36 24 753 45 25 465 695 388

Direction, Lane # WB 1 NB 1 NB 2 NB 3 NB 4 SB 1 SB 2 SB 3 SB 4

Volume Total 184 519 519 519 28 282 282 282 141

Volume Left 0 0 0 0 0 0 0 0 0

Volume Right 184 0 0 0 28 0 0 0 0

cSH 465 1700 1700 1700 1700 1700 1700 1700 1700

Volume to Capacity 0.40 0.31 0.31 0.31 0.02 0.17 0.17 0.17 0.08

Queue Length 95th (ft) 47 0 0 0 0 0 0 0 0

Control Delay (s) 17.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Lane LOS C

Approach Delay (s) 17.7 0.0 0.0

Approach LOS C

Intersection Summary

Average Delay 1.2

Intersection Capacity Utilization 43.2% ICU Level of Service A

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 0 52 1340 202 0 870

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.82 0.82 0.82 0.82 0.82 0.82

Hourly flow rate (vph) 0 63 1634 246 0 1061

Pedestrians 55

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 5

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 174 573

pX, platoon unblocked

vC, conflicting volume 2078 587 1935

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 2078 587 1935

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 85 100

cM capacity (veh/h) 44 432 286

Direction, Lane # WB 1 NB 1 NB 2 NB 3 NB 4 SB 1 SB 2 SB 3 SB 4

Volume Total 63 467 467 467 480 265 265 265 265

Volume Left 0 0 0 0 0 0 0 0 0

Volume Right 63 0 0 0 246 0 0 0 0

cSH 432 1700 1700 1700 1700 1700 1700 1700 1700

Volume to Capacity 0.15 0.27 0.27 0.27 0.28 0.16 0.16 0.16 0.16

Queue Length 95th (ft) 13 0 0 0 0 0 0 0 0

Control Delay (s) 14.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Lane LOS B

Approach Delay (s) 14.8 0.0 0.0

Approach LOS B

Intersection Summary

Average Delay 0.3

Intersection Capacity Utilization 33.3% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBU SBL SBT

Lane Configurations

Volume (vph) 250 790 80 160 420 390 110 830 180 70 370 320

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 12 12 10 10 10

Total Lost time (s) 3.0 4.5 3.0 4.5 4.0 4.5 4.5

Lane Util. Factor 1.00 0.95 1.00 0.95 0.91 0.86 0.86

Frpb, ped/bikes 1.00 1.00 1.00 0.98 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.93 0.98 1.00 1.00

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 0.98

Satd. Flow (prot) 1770 3481 1770 3223 4884 1420 4396

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 0.98

Satd. Flow (perm) 1770 3481 1770 3223 4884 1420 4396

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 255 806 82 163 429 398 112 847 184 71 378 327

RTOR Reduction (vph) 0 7 0 0 151 0 0 26 0 0 0 0

Lane Group Flow (vph) 255 881 0 163 676 0 0 1118 0 0 226 550

Confl. Peds. (#/hr) 9 20 37

Confl. Bikes (#/hr) 8 4 6

Turn Type Prot Prot Split Split Split

Protected Phases 1 6 5 2 8 8 4 4 4

Permitted Phases

Actuated Green, G (s) 18.7 36.2 11.8 29.3 27.5 18.5 18.5

Effective Green, g (s) 18.7 36.2 11.8 29.3 27.5 18.5 18.5

Actuated g/C Ratio 0.17 0.33 0.11 0.27 0.25 0.17 0.17

Clearance Time (s) 3.0 4.5 3.0 4.5 4.0 4.5 4.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 301 1146 190 858 1221 239 739

v/s Ratio Prot c0.14 c0.25 0.09 0.21 c0.23 c0.16 0.13

v/s Ratio Perm

v/c Ratio 0.85 0.77 0.86 0.79 0.92 0.95 0.74

Uniform Delay, d1 44.3 33.1 48.3 37.5 40.1 45.3 43.5

Progression Factor 1.00 1.00 1.00 1.00 1.00 0.99 0.99

Incremental Delay, d2 19.3 5.0 29.7 7.2 12.1 43.9 6.3

Delay (s) 63.5 38.1 78.0 44.7 52.2 88.7 49.4

Level of Service E D E D D F D

Approach Delay (s) 43.8 50.2 52.2 58.9

Approach LOS D D D E

Intersection Summary

HCM Average Control Delay 50.8 HCM Level of Service D

HCM Volume to Capacity ratio 0.84

Actuated Cycle Length (s) 110.0 Sum of lost time (s) 11.5

Intersection Capacity Utilization 91.3% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBR

Lane Configurations

Volume (vph) 110

Ideal Flow (vphpl) 1900

Lane Width 10

Total Lost time (s) 4.5

Lane Util. Factor 1.00

Frpb, ped/bikes 0.97

Flpb, ped/bikes 1.00

Frt 0.85

Flt Protected 1.00

Satd. Flow (prot) 1428

Flt Permitted 1.00

Satd. Flow (perm) 1428

Peak-hour factor, PHF 0.98

Adj. Flow (vph) 112

RTOR Reduction (vph) 42

Lane Group Flow (vph) 70

Confl. Peds. (#/hr) 8

Confl. Bikes (#/hr) 6

Turn Type Perm

Protected Phases

Permitted Phases 4

Actuated Green, G (s) 18.5

Effective Green, g (s) 18.5

Actuated g/C Ratio 0.17

Clearance Time (s) 4.5

Vehicle Extension (s) 3.0

Lane Grp Cap (vph) 240

v/s Ratio Prot

v/s Ratio Perm 0.05

v/c Ratio 0.29

Uniform Delay, d1 40.0

Progression Factor 1.07

Incremental Delay, d2 2.9

Delay (s) 45.6

Level of Service D

Approach Delay (s)

Approach LOS

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 60 10 60 30 20 40 80 1140 20 20 500 40

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.0

Lane Util. Factor 1.00 1.00 0.91 0.91

Frpb, ped/bikes 0.98 0.99 1.00 0.99

Flpb, ped/bikes 1.00 0.99 1.00 1.00

Frt 0.94 0.94 1.00 0.99

Flt Protected 0.98 0.98 1.00 1.00

Satd. Flow (prot) 1672 1691 5044 4991

Flt Permitted 0.84 0.89 0.85 0.88

Satd. Flow (perm) 1444 1537 4312 4403

Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94

Adj. Flow (vph) 64 11 64 32 21 43 85 1213 21 21 532 43

RTOR Reduction (vph) 0 38 0 0 32 0 0 2 0 0 11 0

Lane Group Flow (vph) 0 101 0 0 64 0 0 1317 0 0 585 0

Confl. Peds. (#/hr) 14 35 35 14 38 23 23 38

Confl. Bikes (#/hr) 4 6 9 13

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 1 1

Permitted Phases 2 2 1 1

Actuated Green, G (s) 21.0 21.0 53.0 53.0

Effective Green, g (s) 21.0 21.0 53.0 53.0

Actuated g/C Ratio 0.26 0.26 0.66 0.66

Clearance Time (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 379 403 2857 2917

v/s Ratio Prot

v/s Ratio Perm c0.07 0.04 c0.31 0.13

v/c Ratio 0.27 0.16 0.46 0.20

Uniform Delay, d1 23.4 22.7 6.6 5.3

Progression Factor 1.00 1.00 1.42 1.00

Incremental Delay, d2 1.7 0.8 0.4 0.2

Delay (s) 25.1 23.6 9.8 5.4

Level of Service C C A A

Approach Delay (s) 25.1 23.6 9.8 5.4

Approach LOS C C A A

Intersection Summary

HCM Average Control Delay 10.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.41

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 6.0

Intersection Capacity Utilization 86.6% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL2 EBT EBR WBL WBT WBR NBL NBT NBR2 SBL SBT SBR

Lane Configurations

Volume (vph) 300 280 110 40 150 70 100 920 50 30 390 90

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.0 5.0 5.0

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.91

Frpb, ped/bikes 1.00 0.99 0.99 1.00 1.00 0.99

Flpb, ped/bikes 0.99 1.00 1.00 0.99 1.00 1.00

Frt 1.00 0.96 0.96 1.00 0.99 0.97

Flt Protected 0.95 1.00 0.99 0.95 1.00 1.00

Satd. Flow (prot) 1746 3360 3336 1756 3500 4877

Flt Permitted 0.58 1.00 0.87 0.40 1.00 0.85

Satd. Flow (perm) 1058 3360 2910 737 3500 4174

Peak-hour factor, PHF 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

Adj. Flow (vph) 303 283 111 40 152 71 101 929 51 30 394 91

RTOR Reduction (vph) 0 52 0 0 0 0 0 5 0 0 42 0

Lane Group Flow (vph) 303 342 0 0 263 0 101 975 0 0 473 0

Confl. Peds. (#/hr) 28 21 21 28 58 66 66 58

Confl. Bikes (#/hr) 9 4 18 13

Turn Type Perm Perm pm+pt Perm

Protected Phases 3 3 1 6 2

Permitted Phases 3 3 6 2

Actuated Green, G (s) 34.5 34.5 34.5 37.5 37.5 30.0

Effective Green, g (s) 34.5 34.5 34.5 37.5 37.5 30.0

Actuated g/C Ratio 0.43 0.43 0.43 0.47 0.47 0.38

Clearance Time (s) 3.0 3.0 3.0 3.0 5.0 5.0

Lane Grp Cap (vph) 456 1449 1255 403 1641 1565

v/s Ratio Prot 0.10 0.01 c0.28

v/s Ratio Perm c0.29 0.09 0.10 0.11

v/c Ratio 0.66 0.24 0.21 0.25 0.59 0.30

Uniform Delay, d1 18.1 14.4 14.2 12.1 15.6 17.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.79

Incremental Delay, d2 7.4 0.4 0.4 1.5 1.6 0.5

Delay (s) 25.6 14.8 14.6 13.6 17.2 32.1

Level of Service C B B B B C

Approach Delay (s) 19.5 14.6 16.9 32.1

Approach LOS B B B C

Intersection Summary

HCM Average Control Delay 20.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.63

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 128.8% ICU Level of Service H

Analysis Period (min) 15

c    Critical Lane Group
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Movement SWR2

Lane Configurations

Volume (vph) 20

Ideal Flow (vphpl) 1900

Total Lost time (s) 5.0

Lane Util. Factor 1.00

Frpb, ped/bikes 1.00

Flpb, ped/bikes 1.00

Frt 0.86

Flt Protected 1.00

Satd. Flow (prot) 1611

Flt Permitted 1.00

Satd. Flow (perm) 1611

Peak-hour factor, PHF 0.99

Adj. Flow (vph) 20

RTOR Reduction (vph) 13

Lane Group Flow (vph) 8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Turn Type custom

Protected Phases

Permitted Phases 2

Actuated Green, G (s) 30.0

Effective Green, g (s) 30.0

Actuated g/C Ratio 0.38

Clearance Time (s) 5.0

Lane Grp Cap (vph) 604

v/s Ratio Prot

v/s Ratio Perm 0.00

v/c Ratio 0.01

Uniform Delay, d1 15.7

Progression Factor 1.00

Incremental Delay, d2 0.0

Delay (s) 15.7

Level of Service B

Approach Delay (s)

Approach LOS

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 110 510 80 100 410 280 150 600 90 230 360 80

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 5.0 4.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0

Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.93 1.00 1.00 0.98 1.00 1.00 0.87

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.94 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 4971 1770 4450 1770 3539 1554 1770 3539 1378

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 4971 1770 4450 1770 3539 1554 1770 3539 1378

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 116 537 84 105 432 295 158 632 95 242 379 84

RTOR Reduction (vph) 0 20 0 0 115 0 0 0 70 0 0 62

Lane Group Flow (vph) 116 601 0 105 612 0 158 632 25 242 379 22

Confl. Peds. (#/hr) 1 121 1 98

Confl. Bikes (#/hr) 4 3 6 10

Turn Type Prot Prot Prot Perm Prot Perm

Protected Phases 3 4 3 4 1 2 1 2

Permitted Phases 2 2

Actuated Green, G (s) 9.7 29.1 9.7 29.1 17.2 26.0 26.0 17.2 26.0 26.0

Effective Green, g (s) 9.7 29.1 9.7 29.1 17.2 26.0 26.0 17.2 26.0 26.0

Actuated g/C Ratio 0.10 0.29 0.10 0.29 0.17 0.26 0.26 0.17 0.26 0.26

Clearance Time (s) 4.0 5.0 4.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 172 1447 172 1295 304 920 404 304 920 358

v/s Ratio Prot c0.07 0.12 0.06 c0.14 0.09 c0.18 c0.14 0.11

v/s Ratio Perm 0.02 0.02

v/c Ratio 0.67 0.42 0.61 0.47 0.52 0.69 0.06 0.80 0.41 0.06

Uniform Delay, d1 43.6 28.6 43.3 29.1 37.6 33.3 27.8 39.7 30.7 27.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 7.9 0.1 4.4 0.1 0.6 4.2 0.3 12.6 1.4 0.3

Delay (s) 51.6 28.7 47.8 29.2 38.3 37.5 28.1 52.3 32.0 28.1

Level of Service D C D C D D C D C C

Approach Delay (s) 32.3 31.6 36.6 38.5

Approach LOS C C D D

Intersection Summary

HCM Average Control Delay 34.7 HCM Level of Service C

HCM Volume to Capacity ratio 0.63

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 74.7% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 60 80 90 140 70 190 140 1560 70 170 1480 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 4.0 4.5 4.0 4.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.91 1.00 0.91

Frpb, ped/bikes 1.00 0.96 1.00 0.97 1.00 1.00 1.00 1.00

Flpb, ped/bikes 0.99 1.00 0.97 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.92 1.00 0.85 1.00 0.99 1.00 1.00

Flt Protected 0.95 1.00 0.97 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1753 1644 1751 1536 1770 5049 1770 5078

Flt Permitted 0.46 1.00 0.58 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 851 1644 1058 1536 1770 5049 1770 5078

Peak-hour factor, PHF 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93

Adj. Flow (vph) 65 86 97 151 75 204 151 1677 75 183 1591 11

RTOR Reduction (vph) 0 45 0 0 0 156 0 4 0 0 0 0

Lane Group Flow (vph) 65 138 0 0 226 48 151 1748 0 183 1602 0

Confl. Peds. (#/hr) 15 60 60 15 4 14

Confl. Bikes (#/hr) 11 4 3 3

Turn Type Perm Perm Perm Prot Prot

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 8 8

Actuated Green, G (s) 23.6 23.6 23.6 23.6 12.6 45.4 17.5 50.3

Effective Green, g (s) 23.6 23.6 23.6 23.6 12.6 45.4 17.5 50.3

Actuated g/C Ratio 0.24 0.24 0.24 0.24 0.13 0.45 0.18 0.50

Clearance Time (s) 5.0 5.0 5.0 5.0 4.0 4.5 4.0 4.5

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 201 388 250 362 223 2292 310 2554

v/s Ratio Prot 0.08 0.09 c0.35 0.10 c0.32

v/s Ratio Perm 0.08 c0.21 0.03

v/c Ratio 0.32 0.36 0.90 0.13 0.68 0.76 0.59 0.63

Uniform Delay, d1 31.6 31.9 37.1 30.1 41.8 22.8 38.0 18.0

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.3 0.2 32.0 0.1 6.3 2.5 2.0 1.2

Delay (s) 31.9 32.1 69.1 30.2 48.0 25.3 40.0 19.2

Level of Service C C E C D C D B

Approach Delay (s) 32.0 50.6 27.1 21.3

Approach LOS C D C C

Intersection Summary

HCM Average Control Delay 27.3 HCM Level of Service C

HCM Volume to Capacity ratio 0.75

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 9.5

Intersection Capacity Utilization 97.6% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 290 960 180 40 760 120 150 220 40 140 150 390

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 0.99 1.00 0.96

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00

Frt 1.00 0.98 1.00 0.98 1.00 0.98 1.00 0.89

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 4942 1767 4945 1770 1805 1743 1599

Flt Permitted 0.95 1.00 0.23 1.00 0.13 1.00 0.59 1.00

Satd. Flow (perm) 1770 4942 419 4945 238 1805 1087 1599

Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Adj. Flow (vph) 302 1000 188 42 792 125 156 229 42 146 156 406

RTOR Reduction (vph) 0 32 0 0 21 0 0 5 0 0 88 0

Lane Group Flow (vph) 302 1156 0 42 896 0 156 266 0 146 474 0

Confl. Peds. (#/hr) 4 4 14 3 20 20 3

Confl. Bikes (#/hr) 3 6 32 43

Turn Type Prot Perm pm+pt Perm

Protected Phases 2 3 4 5 1 6

Permitted Phases 4 1 6

Actuated Green, G (s) 22.7 52.9 26.2 26.2 42.1 42.1 27.3 27.3

Effective Green, g (s) 22.7 52.9 26.2 26.2 42.1 42.1 27.3 27.3

Actuated g/C Ratio 0.22 0.51 0.25 0.25 0.40 0.40 0.26 0.26

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 386 2514 106 1246 255 731 285 420

v/s Ratio Prot c0.17 0.23 c0.18 c0.06 0.15 c0.30

v/s Ratio Perm 0.10 0.18 0.13

v/c Ratio 0.78 0.46 0.40 0.72 0.61 0.36 0.51 1.13

Uniform Delay, d1 38.3 16.4 32.3 35.5 24.1 21.6 32.7 38.4

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 9.9 0.1 2.4 2.0 4.3 1.4 6.4 84.0

Delay (s) 48.2 16.5 34.8 37.6 28.4 23.0 39.1 122.4

Level of Service D B C D C C D F

Approach Delay (s) 23.0 37.4 25.0 105.2

Approach LOS C D C F

Intersection Summary

HCM Average Control Delay 43.3 HCM Level of Service D

HCM Volume to Capacity ratio 0.85

Actuated Cycle Length (s) 104.0 Sum of lost time (s) 17.0

Intersection Capacity Utilization 90.7% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR2 NBL2 NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 50 50 30 30 50 40 30 840 20 20 620 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 4.5 4.5 4.5

Lane Util. Factor 1.00 1.00 0.95 0.95

Frpb, ped/bikes 0.99 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.97 0.95 1.00 1.00

Flt Protected 0.98 0.99 1.00 1.00

Satd. Flow (prot) 1752 1740 3497 3508

Flt Permitted 0.77 0.87 0.92 0.91

Satd. Flow (perm) 1373 1528 3211 3208

Peak-hour factor, PHF 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93

Adj. Flow (vph) 54 54 32 32 54 43 32 903 22 22 667 11

RTOR Reduction (vph) 0 20 0 0 34 0 0 1 0 0 0 0

Lane Group Flow (vph) 0 120 0 0 95 0 0 956 0 0 700 0

Confl. Peds. (#/hr) 14 30 30 72 47 47 77

Confl. Bikes (#/hr) 1 3 71 59

Turn Type Perm Perm custom

Protected Phases 4 4 2

Permitted Phases 4 4 6 6!

Actuated Green, G (s) 10.7 10.7 60.3 60.3

Effective Green, g (s) 10.7 10.7 60.3 60.3

Actuated g/C Ratio 0.13 0.13 0.75 0.75

Clearance Time (s) 4.5 4.5 4.5 4.5

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 184 204 2420 2418

v/s Ratio Prot

v/s Ratio Perm c0.09 0.06 c0.30 0.22

v/c Ratio 0.65 0.47 8.00dl 0.29

Uniform Delay, d1 32.9 32.0 3.5 3.1

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 6.2 0.6 0.5 0.3

Delay (s) 39.1 32.6 3.9 3.4

Level of Service D C A A

Approach Delay (s) 39.1 32.6 3.9 3.4

Approach LOS D C A A

Intersection Summary

HCM Average Control Delay 7.6 HCM Level of Service A

HCM Volume to Capacity ratio 0.43

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 9.0

Intersection Capacity Utilization 95.9% ICU Level of Service F

Analysis Period (min) 15

dl    Defacto Left Lane.  Recode with 1 though lane as a left lane.

dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.

!    Phase conflict between lane groups.

c    Critical Lane Group
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Movement SER SER2

Lane Configurations

Volume (vph) 220 50

Ideal Flow (vphpl) 1900 1900

Total Lost time (s) 4.5

Lane Util. Factor 1.00

Frpb, ped/bikes 1.00

Flpb, ped/bikes 1.00

Frt 0.86

Flt Protected 1.00

Satd. Flow (prot) 1611

Flt Permitted 1.00

Satd. Flow (perm) 1611

Peak-hour factor, PHF 0.93 0.93

Adj. Flow (vph) 237 54

RTOR Reduction (vph) 5 0

Lane Group Flow (vph) 286 0

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Turn Type custom

Protected Phases 6!

Permitted Phases

Actuated Green, G (s) 60.3

Effective Green, g (s) 60.3

Actuated g/C Ratio 0.75

Clearance Time (s) 4.5

Vehicle Extension (s) 2.0

Lane Grp Cap (vph) 1214

v/s Ratio Prot 0.18

v/s Ratio Perm

v/c Ratio 0.24

Uniform Delay, d1 2.9

Progression Factor 1.00

Incremental Delay, d2 0.5

Delay (s) 3.4

Level of Service A

Approach Delay (s)

Approach LOS

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 10 10 20 160 60 160 10 1020 210 80 830 140

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Lane Util. Factor 1.00 0.95 0.95 0.95 1.00 0.95

Frpb, ped/bikes 0.99 1.00 0.96 0.98 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.93 1.00 0.90 0.97 1.00 0.98

Flt Protected 0.99 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1696 1681 1527 3376 1770 3390

Flt Permitted 0.99 0.95 1.00 0.95 0.95 1.00

Satd. Flow (perm) 1696 1681 1527 3194 1770 3390

Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97

Adj. Flow (vph) 10 10 21 165 62 165 10 1052 216 82 856 144

RTOR Reduction (vph) 0 20 0 0 83 0 0 12 0 0 10 0

Lane Group Flow (vph) 0 21 0 148 161 0 0 1266 0 82 990 0

Confl. Peds. (#/hr) 1 24 34 24 24 34

Confl. Bikes (#/hr) 6 60 68

Turn Type Split Split Perm Prot

Protected Phases 7 7 8 8 2 1 6

Permitted Phases 2

Actuated Green, G (s) 4.2 14.8 14.8 55.0 8.0 67.5

Effective Green, g (s) 4.2 14.8 14.8 55.0 8.0 67.5

Actuated g/C Ratio 0.04 0.15 0.15 0.55 0.08 0.68

Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 71 249 226 1757 142 2288

v/s Ratio Prot c0.01 0.09 c0.11 c0.05 0.29

v/s Ratio Perm c0.40

v/c Ratio 0.29 0.59 0.71 0.72 0.58 0.43

Uniform Delay, d1 46.5 39.8 40.6 16.8 44.4 7.5

Progression Factor 1.00 1.00 1.00 0.83 1.00 1.00

Incremental Delay, d2 0.8 2.5 8.6 1.6 3.5 0.6

Delay (s) 47.3 42.3 49.2 15.5 47.9 8.1

Level of Service D D D B D A

Approach Delay (s) 47.3 46.6 15.5 11.1

Approach LOS D D B B

Intersection Summary

HCM Average Control Delay 18.6 HCM Level of Service B

HCM Volume to Capacity ratio 0.68

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 92.5% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 450 570 80 100 380 210 100 580 110 290 660 60

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.5 5.0 3.5 5.0 3.5 5.0 3.5 5.0

Lane Util. Factor 0.97 0.95 1.00 0.95 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 0.99 1.00 0.98 1.00 0.98 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.95 1.00 0.98 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3433 3440 1770 3282 1770 3393 1770 3464

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 3433 3440 1770 3282 1770 3393 1770 3464

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 459 582 82 102 388 214 102 592 112 296 673 61

RTOR Reduction (vph) 0 11 0 0 80 0 0 14 0 0 6 0

Lane Group Flow (vph) 459 653 0 102 522 0 102 690 0 296 728 0

Confl. Peds. (#/hr) 44 23 54 53

Confl. Bikes (#/hr) 11 15 52 53

Turn Type Prot Prot Prot Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases

Actuated Green, G (s) 12.0 25.8 8.1 21.9 5.0 37.1 12.0 44.1

Effective Green, g (s) 12.0 25.8 8.1 21.9 5.0 37.1 12.0 44.1

Actuated g/C Ratio 0.12 0.26 0.08 0.22 0.05 0.37 0.12 0.44

Clearance Time (s) 3.5 5.0 3.5 5.0 3.5 5.0 3.5 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 412 888 143 719 89 1259 212 1528

v/s Ratio Prot c0.13 c0.19 0.06 0.16 0.06 c0.20 c0.17 0.21

v/s Ratio Perm

v/c Ratio 1.11 0.74 0.71 0.73 1.15 0.55 1.40 0.48

Uniform Delay, d1 44.0 34.0 44.8 36.3 47.5 24.8 44.0 19.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.14 0.71

Incremental Delay, d2 79.0 2.8 13.1 3.1 140.2 1.7 202.6 1.0

Delay (s) 123.0 36.7 57.9 39.4 187.7 26.5 252.7 14.9

Level of Service F D E D F C F B

Approach Delay (s) 72.0 42.1 46.9 83.3

Approach LOS E D D F

Intersection Summary

HCM Average Control Delay 63.9 HCM Level of Service E

HCM Volume to Capacity ratio 0.78

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 82.3% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 50 860 30 20 590 30 50 60 30 50 40 30

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 4.5 4.5

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 0.97 0.97

Flt Protected 0.95 1.00 0.95 1.00 0.98 0.98

Satd. Flow (prot) 1762 3517 1764 3508 1754 1737

Flt Permitted 0.38 1.00 0.26 1.00 0.87 0.84

Satd. Flow (perm) 710 3517 479 3508 1545 1491

Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Adj. Flow (vph) 52 896 31 21 615 31 52 62 31 52 42 31

RTOR Reduction (vph) 0 3 0 0 4 0 0 12 0 0 15 0

Lane Group Flow (vph) 52 924 0 21 642 0 0 133 0 0 110 0

Confl. Peds. (#/hr) 13 14 14 13 16 9 9 16

Confl. Bikes (#/hr) 10 4 26 32

Turn Type Perm Perm Perm Perm

Protected Phases 1 1 2 2

Permitted Phases 1 1 2 2

Actuated Green, G (s) 46.0 46.0 46.0 46.0 25.0 25.0

Effective Green, g (s) 46.0 46.0 46.0 46.0 25.0 25.0

Actuated g/C Ratio 0.57 0.57 0.57 0.57 0.31 0.31

Clearance Time (s) 5.5 5.5 5.5 5.5 4.5 4.5

Lane Grp Cap (vph) 403 1997 272 1992 477 460

v/s Ratio Prot c0.26 0.18

v/s Ratio Perm 0.07 0.04 c0.09 0.07

v/c Ratio 0.13 0.46 0.08 0.32 0.28 0.24

Uniform Delay, d1 8.2 10.3 7.9 9.3 21.2 20.9

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.7 0.8 0.6 0.4 1.5 1.2

Delay (s) 8.8 11.0 8.5 9.7 22.6 22.1

Level of Service A B A A C C

Approach Delay (s) 10.9 9.6 22.6 22.1

Approach LOS B A C C

Intersection Summary

HCM Average Control Delay 12.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.40

Actuated Cycle Length (s) 81.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 70.7% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 262 1020 60 20 710 114 40 31 10 255 40 217

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 0.96 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00

Frt 1.00 0.99 1.00 0.85 0.98 0.94

Flt Protected 0.95 1.00 1.00 1.00 0.98 0.98

Satd. Flow (prot) 1770 3502 3534 1521 1766 3127

Flt Permitted 0.95 1.00 0.91 1.00 0.69 0.80

Satd. Flow (perm) 1770 3502 3231 1521 1246 2577

Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97

Adj. Flow (vph) 270 1052 62 21 732 118 41 32 10 263 41 224

RTOR Reduction (vph) 0 4 0 0 0 61 0 6 0 0 168 0

Lane Group Flow (vph) 270 1110 0 0 753 57 0 77 0 0 360 0

Confl. Peds. (#/hr) 19 19 15 66 16 16 66

Confl. Bikes (#/hr) 9 4 13 20

Turn Type Prot Perm Perm Perm Perm

Protected Phases 1 6 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 15.3 40.9 22.6 22.6 15.8 15.8

Effective Green, g (s) 15.3 40.9 22.6 22.6 15.8 15.8

Actuated g/C Ratio 0.24 0.65 0.36 0.36 0.25 0.25

Clearance Time (s) 3.0 3.0 3.0 3.0 3.0 3.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 432 2284 1165 548 314 649

v/s Ratio Prot c0.15 0.32

v/s Ratio Perm c0.23 0.04 0.06 c0.14

v/c Ratio 0.62 0.49 0.65 0.10 0.25 0.56

Uniform Delay, d1 21.1 5.5 16.7 13.3 18.7 20.4

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.8 0.2 1.2 0.1 0.4 1.0

Delay (s) 24.0 5.7 18.0 13.4 19.1 21.4

Level of Service C A B B B C

Approach Delay (s) 9.3 17.3 19.1 21.4

Approach LOS A B B C

Intersection Summary

HCM Average Control Delay 14.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.61

Actuated Cycle Length (s) 62.7 Sum of lost time (s) 9.0

Intersection Capacity Utilization 101.1% ICU Level of Service G

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 20 1160 100 10 790 50 10 10 10 10 10 10

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94

Hourly flow rate (vph) 21 1234 106 11 840 53 11 11 11 11 11 11

Pedestrians 11 1 16 9

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 1 0 1 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 881 649

pX, platoon unblocked 0.90 0.90 0.90 0.90 0.90 0.90

vC, conflicting volume 903 1356 1814 2270 687 1574 2296 467

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 903 1181 1688 2192 441 1422 2221 467

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 97 98 73 72 98 83 71 98

cM capacity (veh/h) 743 523 39 38 502 63 36 534

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 638 723 431 473 32 32

Volume Left 21 0 11 0 11 11

Volume Right 0 106 0 53 11 11

cSH 743 1700 523 1700 55 66

Volume to Capacity 0.03 0.43 0.02 0.28 0.58 0.48

Queue Length 95th (ft) 2 0 2 0 57 48

Control Delay (s) 0.8 0.0 0.6 0.0 136.6 102.8

Lane LOS A A F F

Approach Delay (s) 0.4 0.3 136.6 102.8

Approach LOS F F

Intersection Summary

Average Delay 3.6

Intersection Capacity Utilization 62.8% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 10 1100 70 20 800 10 40 10 100 10 10 10

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97

Hourly flow rate (vph) 10 1134 72 21 825 10 41 10 103 10 10 10

Pedestrians 4 18 23

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 1 2

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1205 325

pX, platoon unblocked 0.93 0.93 0.93 0.93 0.93 0.93

vC, conflicting volume 858 1224 1682 2108 621 1590 2139 445

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 685 1224 1575 2036 621 1476 2069 238

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 99 96 20 78 76 78 77 99

cM capacity (veh/h) 821 557 51 48 424 47 45 690

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 577 639 433 423 155 31

Volume Left 10 0 21 0 41 10

Volume Right 0 72 0 10 103 10

cSH 821 1700 557 1700 123 67

Volume to Capacity 0.01 0.38 0.04 0.25 1.26 0.46

Queue Length 95th (ft) 1 0 3 0 247 46

Control Delay (s) 0.3 0.0 1.1 0.0 235.2 97.7

Lane LOS A A F F

Approach Delay (s) 0.2 0.6 235.2 97.7

Approach LOS F F

Intersection Summary

Average Delay 17.7

Intersection Capacity Utilization 57.4% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 50 940 220 120 590 50 200 40 180 50 40 40

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 16 12 12 12 12

Total Lost time (s) 5.5 5.5 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 1.00

Frpb, ped/bikes 0.99 1.00 0.97 0.98

Flpb, ped/bikes 1.00 1.00 0.99 0.99

Frt 0.97 0.99 0.94 0.96

Flt Protected 1.00 0.99 0.98 0.98

Satd. Flow (prot) 3408 3466 1870 1715

Flt Permitted 0.87 0.52 0.78 0.76

Satd. Flow (perm) 2982 1812 1501 1337

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 54 1022 239 130 641 54 217 43 196 54 43 43

RTOR Reduction (vph) 0 27 0 0 7 0 0 39 0 0 23 0

Lane Group Flow (vph) 0 1288 0 0 818 0 0 417 0 0 117 0

Confl. Peds. (#/hr) 20 9 20 30 42 42 30

Confl. Bikes (#/hr) 11 3 4 6

Turn Type Perm pm+pt Perm Perm

Protected Phases 1 4 3 2 2

Permitted Phases 1 3 2 2

Actuated Green, G (s) 25.5 41.5 19.0 19.0

Effective Green, g (s) 25.5 41.5 19.0 19.0

Actuated g/C Ratio 0.36 0.59 0.27 0.27

Clearance Time (s) 5.5 5.5 4.0 4.0

Lane Grp Cap (vph) 1086 1381 407 363

v/s Ratio Prot c0.11

v/s Ratio Perm c0.43 0.24 c0.28 0.09

v/c Ratio 1.19 0.59 1.03 0.32

Uniform Delay, d1 22.2 8.9 25.5 20.4

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 93.1 1.9 51.3 2.4

Delay (s) 115.3 10.8 76.8 22.7

Level of Service F B E C

Approach Delay (s) 115.3 10.8 76.8 22.7

Approach LOS F B E C

Intersection Summary

HCM Average Control Delay 72.6 HCM Level of Service E

HCM Volume to Capacity ratio 1.05

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 101.0% ICU Level of Service G

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 200 90 80 320 270 100

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.0 3.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 0.96 1.00 1.00 1.00 0.89

Flpb, ped/bikes 1.00 0.95 1.00 1.00 1.00

Frt 0.96 1.00 1.00 1.00 0.85

Flt Protected 0.97 0.95 1.00 1.00 1.00

Satd. Flow (prot) 1661 1675 1863 1863 1416

Flt Permitted 0.97 0.53 1.00 1.00 1.00

Satd. Flow (perm) 1661 930 1863 1863 1416

Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90

Adj. Flow (vph) 222 100 89 356 300 111

RTOR Reduction (vph) 30 0 0 0 0 54

Lane Group Flow (vph) 292 0 89 356 300 57

Confl. Peds. (#/hr) 93 72 86 86

Confl. Bikes (#/hr) 8 4

Turn Type Perm Perm

Protected Phases 2 1 1

Permitted Phases 1 1

Actuated Green, G (s) 21.0 28.0 28.0 28.0 28.0

Effective Green, g (s) 21.0 28.0 28.0 28.0 28.0

Actuated g/C Ratio 0.38 0.51 0.51 0.51 0.51

Clearance Time (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 634 473 948 948 721

v/s Ratio Prot c0.18 c0.19 0.16

v/s Ratio Perm 0.10 0.04

v/c Ratio 0.46 0.19 0.38 0.32 0.08

Uniform Delay, d1 12.8 7.3 8.2 7.9 6.9

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.4 0.9 1.1 0.9 0.2

Delay (s) 15.2 8.2 9.3 8.8 7.1

Level of Service B A A A A

Approach Delay (s) 15.2 9.1 8.3

Approach LOS B A A

Intersection Summary

HCM Average Control Delay 10.5 HCM Level of Service B

HCM Volume to Capacity ratio 0.41

Actuated Cycle Length (s) 55.0 Sum of lost time (s) 6.0

Intersection Capacity Utilization 55.9% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 530 670 490 50 10 330

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.5

Lane Util. Factor 1.00 0.95 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.99 0.87

Flt Protected 0.95 1.00 1.00 1.00

Satd. Flow (prot) 1770 3539 3490 1588

Flt Permitted 0.95 1.00 1.00 1.00

Satd. Flow (perm) 1770 3539 3490 1588

Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97

Adj. Flow (vph) 546 691 505 52 10 340

RTOR Reduction (vph) 0 0 12 0 236 0

Lane Group Flow (vph) 546 691 545 0 114 0

Confl. Peds. (#/hr) 4

Confl. Bikes (#/hr) 8

Turn Type Prot

Protected Phases 1 6 2 4

Permitted Phases

Actuated Green, G (s) 20.0 38.0 15.0 19.5

Effective Green, g (s) 20.0 38.0 15.0 19.5

Actuated g/C Ratio 0.31 0.59 0.23 0.30

Clearance Time (s) 3.0 3.0 3.0 3.5

Lane Grp Cap (vph) 553 2101 818 484

v/s Ratio Prot c0.31 0.20 c0.16 c0.07

v/s Ratio Perm

v/c Ratio 0.99 0.33 0.67 0.23

Uniform Delay, d1 21.9 6.6 22.2 16.7

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 35.3 0.4 4.3 1.1

Delay (s) 57.2 7.0 26.5 17.8

Level of Service E A C B

Approach Delay (s) 29.1 26.5 17.8

Approach LOS C C B

Intersection Summary

HCM Average Control Delay 26.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.63

Actuated Cycle Length (s) 64.0 Sum of lost time (s) 9.5

Intersection Capacity Utilization 75.5% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 20 40 440 10 60 590

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 5.0 4.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.91 1.00 1.00 1.00

Flt Protected 0.98 1.00 0.95 1.00

Satd. Flow (prot) 1668 1856 1770 1863

Flt Permitted 0.98 1.00 0.95 1.00

Satd. Flow (perm) 1668 1856 1770 1863

Peak-hour factor, PHF 0.93 0.93 0.93 0.93 0.93 0.93

Adj. Flow (vph) 22 43 473 11 65 634

RTOR Reduction (vph) 39 0 1 0 0 0

Lane Group Flow (vph) 26 0 483 0 65 634

Confl. Bikes (#/hr) 3

Turn Type Prot

Protected Phases 8 6 5 2

Permitted Phases

Actuated Green, G (s) 3.1 17.0 2.6 23.6

Effective Green, g (s) 3.1 17.0 2.6 23.6

Actuated g/C Ratio 0.09 0.48 0.07 0.66

Clearance Time (s) 4.0 5.0 4.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 145 884 129 1232

v/s Ratio Prot c0.02 0.26 0.04 c0.34

v/s Ratio Perm

v/c Ratio 0.18 0.55 0.50 0.51

Uniform Delay, d1 15.1 6.6 15.9 3.1

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.6 0.7 3.1 0.4

Delay (s) 15.7 7.3 19.0 3.5

Level of Service B A B A

Approach Delay (s) 15.7 7.3 4.9

Approach LOS B A A

Intersection Summary

HCM Average Control Delay 6.4 HCM Level of Service A

HCM Volume to Capacity ratio 0.48

Actuated Cycle Length (s) 35.7 Sum of lost time (s) 9.0

Intersection Capacity Utilization 42.1% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL2 EBL EBT EBR WBL WBT WBR WBR2 NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 10 20 50 20 20 20 40 50 10 40 380 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 12 12 12 12 12

Total Lost time (s) 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 0.97 0.94 0.99

Flpb, ped/bikes 1.00 1.00 1.00

Frt 0.97 0.91 0.99

Flt Protected 0.99 0.99 0.99

Satd. Flow (prot) 1537 1394 1616

Flt Permitted 0.89 0.95 0.89

Satd. Flow (perm) 1386 1333 1448

Peak-hour factor, PHF 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91

Adj. Flow (vph) 11 22 55 22 22 22 44 55 11 44 418 22

RTOR Reduction (vph) 0 0 15 0 0 38 0 0 0 0 3 0

Lane Group Flow (vph) 0 0 95 0 0 105 0 0 0 0 492 0

Confl. Peds. (#/hr) 55 32 118

Confl. Bikes (#/hr) 14

Parking  (#/hr) 3 3 3

Turn Type Perm Perm Perm

Protected Phases 1 1 2

Permitted Phases 1 1 2

Actuated Green, G (s) 14.0 14.0 22.0

Effective Green, g (s) 14.0 14.0 22.0

Actuated g/C Ratio 0.23 0.23 0.37

Clearance Time (s) 4.0 4.0 4.0

Lane Grp Cap (vph) 323 311 531

v/s Ratio Prot

v/s Ratio Perm 0.07 c0.08 0.34

v/c Ratio 0.29 0.34 0.93

Uniform Delay, d1 18.9 19.1 18.2

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 2.3 2.9 24.7

Delay (s) 21.2 22.1 42.9

Level of Service C C D

Approach Delay (s) 21.2 22.1 42.9

Approach LOS C C D

Intersection Summary

HCM Average Control Delay 38.0 HCM Level of Service D

HCM Volume to Capacity ratio 0.68

Actuated Cycle Length (s) 60.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 68.8% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBL SBT SBR SBR2 SEL2 SEL SER SER2

Lane Configurations

Volume (vph) 60 380 20 30 20 70 50 40

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 16 12 12 12 12 12 12

Total Lost time (s) 4.0 4.0

Lane Util. Factor 1.00 1.00

Frpb, ped/bikes 0.97 1.00

Flpb, ped/bikes 1.00 1.00

Frt 0.99 0.93

Flt Protected 0.99 0.98

Satd. Flow (prot) 1751 1500

Flt Permitted 0.88 0.98

Satd. Flow (perm) 1551 1500

Peak-hour factor, PHF 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91

Adj. Flow (vph) 66 418 22 33 22 77 55 44

RTOR Reduction (vph) 0 4 0 0 0 17 0 0

Lane Group Flow (vph) 0 535 0 0 0 181 0 0

Confl. Peds. (#/hr) 67 108

Confl. Bikes (#/hr) 14 6

Parking  (#/hr) 6 3

Turn Type Perm Perm

Protected Phases 2 4

Permitted Phases 2 4

Actuated Green, G (s) 22.0 12.0

Effective Green, g (s) 22.0 12.0

Actuated g/C Ratio 0.37 0.20

Clearance Time (s) 4.0 4.0

Lane Grp Cap (vph) 569 300

v/s Ratio Prot

v/s Ratio Perm c0.35 0.12

v/c Ratio 0.94 0.60

Uniform Delay, d1 18.4 21.8

Progression Factor 1.00 1.00

Incremental Delay, d2 25.6 8.7

Delay (s) 44.0 30.6

Level of Service D C

Approach Delay (s) 44.0 30.6

Approach LOS D C

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 10 10 10 0 0 0 0 30 30 10 20 0

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.78 0.78 0.78 0.78 0.78 0.78 0.78 0.78 0.78 0.78 0.78 0.78

Hourly flow rate (vph) 13 13 13 0 0 0 0 38 38 13 26 0

Pedestrians 9 6

Lane Width (ft) 0.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 6 26 58 51 28 118 57 6

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 6 26 58 51 28 118 57 6

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 99 100 100 95 96 98 97 100

cM capacity (veh/h) 1607 1589 908 830 1047 786 823 1071

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 38 77 38

Volume Left 13 0 13

Volume Right 13 38 0

cSH 1607 926 810

Volume to Capacity 0.01 0.08 0.05

Queue Length 95th (ft) 1 7 4

Control Delay (s) 2.5 9.2 9.7

Lane LOS A A A

Approach Delay (s) 2.5 9.2 9.7

Approach LOS A A

Intersection Summary

Average Delay 7.7

Intersection Capacity Utilization 18.3% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 1050 0 0 690 20 0 0 10 0 0 0

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93

Hourly flow rate (vph) 0 1129 0 0 742 22 0 0 11 0 0 0

Pedestrians 1 10 1

Lane Width (ft) 12.0 12.0 0.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 1 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1258 636

pX, platoon unblocked 0.91 0.91 0.91 0.91 0.91 0.91

vC, conflicting volume 764 1139 1510 1903 576 1330 1893 383

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 764 966 1371 1801 350 1175 1790 383

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 100 100 100 98 100 100 100

cM capacity (veh/h) 844 643 95 72 586 131 73 615

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1

Volume Total 753 376 495 269 11

Volume Left 0 0 0 0 0

Volume Right 0 0 0 22 11

cSH 1700 1700 1700 1700 586

Volume to Capacity 0.44 0.22 0.29 0.16 0.02

Queue Length 95th (ft) 0 0 0 0 1

Control Delay (s) 0.0 0.0 0.0 0.0 11.3

Lane LOS B

Approach Delay (s) 0.0 0.0 11.3

Approach LOS B

Intersection Summary

Average Delay 0.1

Intersection Capacity Utilization 39.4% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 0 1280 760 56 0 82

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 1391 826 61 0 89

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 226 1304

pX, platoon unblocked 0.84

vC, conflicting volume 887 1552 443

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 887 1277 443

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 100 100 84

cM capacity (veh/h) 759 133 562

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1

Volume Total 696 696 551 336 89

Volume Left 0 0 0 0 0

Volume Right 0 0 0 61 89

cSH 1700 1700 1700 1700 562

Volume to Capacity 0.41 0.41 0.32 0.20 0.16

Queue Length 95th (ft) 0 0 0 0 14

Control Delay (s) 0.0 0.0 0.0 0.0 12.6

Lane LOS B

Approach Delay (s) 0.0 0.0 12.6

Approach LOS B

Intersection Summary

Average Delay 0.5

Intersection Capacity Utilization 38.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR EBR2 WBL WBT WBR NBL NBT NBR NBR2 SBL2

Lane Configurations

Volume (vph) 40 10 30 20 10 10 10 20 550 10 10 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 0.95

Frpb, ped/bikes 0.97 0.99 1.00

Flpb, ped/bikes 1.00 1.00 1.00

Frt 0.93 0.95 0.99

Flt Protected 0.98 0.98 1.00

Satd. Flow (prot) 1652 1729 3503

Flt Permitted 0.89 0.92 0.93

Satd. Flow (perm) 1494 1615 3254

Peak-hour factor, PHF 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86

Adj. Flow (vph) 47 12 35 23 12 12 12 23 640 12 12 12

RTOR Reduction (vph) 0 15 0 0 0 9 0 0 2 0 0 0

Lane Group Flow (vph) 0 102 0 0 0 27 0 0 685 0 0 0

Confl. Peds. (#/hr) 10 21 15 15 10 11 21 11 11

Confl. Bikes (#/hr) 1 1 4 4

Turn Type Perm Perm Perm

Protected Phases 4 4 2

Permitted Phases 4 4 2

Actuated Green, G (s) 16.0 16.0 16.0

Effective Green, g (s) 16.0 16.0 16.0

Actuated g/C Ratio 0.27 0.27 0.27

Clearance Time (s) 4.0 4.0 4.0

Lane Grp Cap (vph) 398 431 868

v/s Ratio Prot

v/s Ratio Perm c0.07 0.02 0.21

v/c Ratio 0.26 0.06 0.79

Uniform Delay, d1 17.3 16.4 20.4

Progression Factor 0.86 1.00 1.00

Incremental Delay, d2 1.4 0.3 7.2

Delay (s) 16.3 16.7 27.6

Level of Service B B C

Approach Delay (s) 16.3 16.7 27.6

Approach LOS B B C

Intersection Summary

HCM Average Control Delay 27.3 HCM Level of Service C

HCM Volume to Capacity ratio 0.42

Actuated Cycle Length (s) 60.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 69.8% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBL SBT SBR NWL NWR

Lane Configurations

Volume (vph) 50 370 20 30 40

Ideal Flow (vphpl) 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0

Lane Util. Factor 0.95 1.00

Frpb, ped/bikes 1.00 0.99

Flpb, ped/bikes 1.00 1.00

Frt 0.99 0.92

Flt Protected 0.99 0.98

Satd. Flow (prot) 3478 1660

Flt Permitted 0.68 0.98

Satd. Flow (perm) 2393 1660

Peak-hour factor, PHF 0.86 0.86 0.86 0.86 0.86

Adj. Flow (vph) 58 430 23 35 47

RTOR Reduction (vph) 0 5 0 0 0

Lane Group Flow (vph) 0 518 0 82 0

Confl. Peds. (#/hr) 21 11 11 10

Confl. Bikes (#/hr) 1 1

Turn Type Perm

Protected Phases 6 8

Permitted Phases 6

Actuated Green, G (s) 16.0 16.0

Effective Green, g (s) 16.0 16.0

Actuated g/C Ratio 0.27 0.27

Clearance Time (s) 4.0 4.0

Lane Grp Cap (vph) 638 443

v/s Ratio Prot c0.05

v/s Ratio Perm c0.22

v/c Ratio 0.81 0.19

Uniform Delay, d1 20.6 17.0

Progression Factor 1.00 1.00

Incremental Delay, d2 10.8 0.9

Delay (s) 31.4 17.9

Level of Service C B

Approach Delay (s) 31.4 17.9

Approach LOS C B

Intersection Summary
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 230 40 560 270 30 410

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 11 11

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95

Frpb, ped/bikes 0.99 0.95 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.98 0.95 1.00 1.00

Flt Protected 0.96 1.00 0.95 1.00

Satd. Flow (prot) 1734 3212 1711 3421

Flt Permitted 0.96 1.00 0.95 1.00

Satd. Flow (perm) 1734 3212 1711 3421

Peak-hour factor, PHF 0.93 0.93 0.93 0.93 0.93 0.93

Adj. Flow (vph) 247 43 602 290 32 441

RTOR Reduction (vph) 12 0 97 0 0 0

Lane Group Flow (vph) 278 0 795 0 32 441

Confl. Peds. (#/hr) 69 72 72

Confl. Bikes (#/hr) 3 6

Turn Type Prot

Protected Phases 8 2 1 6

Permitted Phases

Actuated Green, G (s) 11.2 18.1 1.8 23.9

Effective Green, g (s) 11.2 18.1 1.8 23.9

Actuated g/C Ratio 0.26 0.42 0.04 0.55

Clearance Time (s) 4.0 4.0 4.0 4.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 451 1349 71 1897

v/s Ratio Prot c0.16 c0.25 c0.02 0.13

v/s Ratio Perm

v/c Ratio 0.62 0.59 0.45 0.23

Uniform Delay, d1 14.1 9.6 20.2 4.9

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.8 0.4 1.7 0.0

Delay (s) 15.8 10.1 21.8 4.9

Level of Service B B C A

Approach Delay (s) 15.8 10.1 6.1

Approach LOS B B A

Intersection Summary

HCM Average Control Delay 9.9 HCM Level of Service A

HCM Volume to Capacity ratio 0.59

Actuated Cycle Length (s) 43.1 Sum of lost time (s) 12.0

Intersection Capacity Utilization 48.3% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 0 380 410 840 550 100

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 12 10 10 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 0.95 0.95

Frpb, ped/bikes 1.00 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.86 1.00 1.00 0.98

Flt Protected 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1611 1652 3303 3252

Flt Permitted 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1611 1652 3303 3252

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 0 400 432 884 579 105

RTOR Reduction (vph) 0 0 0 0 26 0

Lane Group Flow (vph) 0 400 432 884 658 0

Confl. Peds. (#/hr) 156 95 95

Confl. Bikes (#/hr) 1

Turn Type Over Prot

Protected Phases 1 1 6 2

Permitted Phases

Actuated Green, G (s) 21.0 21.0 33.0 26.0

Effective Green, g (s) 21.0 21.0 33.0 26.0

Actuated g/C Ratio 0.37 0.37 0.58 0.46

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 594 609 1912 1483

v/s Ratio Prot 0.25 c0.26 c0.27 0.20

v/s Ratio Perm

v/c Ratio 0.67 0.71 0.46 0.44

Uniform Delay, d1 15.1 15.4 6.9 10.6

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 6.0 6.9 0.2 1.0

Delay (s) 21.1 22.2 7.1 11.5

Level of Service C C A B

Approach Delay (s) 21.1 12.1 11.5

Approach LOS C B B

Intersection Summary

HCM Average Control Delay 13.4 HCM Level of Service B

HCM Volume to Capacity ratio 0.54

Actuated Cycle Length (s) 57.0 Sum of lost time (s) 5.0

Intersection Capacity Utilization 51.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBU NBL NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 20 0 50 10 0 20 20 0 1260 0 20 920

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94

Hourly flow rate (vph) 21 0 53 11 0 21 0 0 1340 0 21 979

Pedestrians 48 108 4 18

Lane Width (ft) 12.0 12.0 10.0 10.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 4 9 0 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 483 264

pX, platoon unblocked 0.00

vC, conflicting volume 1555 2518 378 1874 2518 573 0 1027 1448

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1555 2518 378 1874 2518 573 0 1027 1448

tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 0.0 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 0.0 2.2 2.2

p0 queue free % 64 100 91 66 100 95 0 100 95

cM capacity (veh/h) 60 23 593 32 23 416 0 645 422

Direction, Lane # EB 1 WB 1 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3

Volume Total 74 32 335 670 335 266 489 245

Volume Left 21 11 0 0 0 21 0 0

Volume Right 53 21 0 0 0 0 0 0

cSH 167 82 645 1700 1700 422 1700 1700

Volume to Capacity 0.45 0.39 0.00 0.39 0.20 0.05 0.29 0.14

Queue Length 95th (ft) 51 38 0 0 0 4 0 0

Control Delay (s) 42.7 74.1 0.0 0.0 0.0 1.9 0.0 0.0

Lane LOS E F A

Approach Delay (s) 42.7 74.1 0.0 0.5

Approach LOS E F

Intersection Summary

Average Delay 2.5

Intersection Capacity Utilization 53.1% ICU Level of Service A

Analysis Period (min) 15
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Movement SBR

Lane Configurations

Volume (veh/h) 0

Sign Control

Grade

Peak Hour Factor 0.94

Hourly flow rate (vph) 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol

tC, single (s)

tC, 2 stage (s)

tF (s)

p0 queue free %

cM capacity (veh/h)

Direction, Lane #
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 0 0 0 0 150 0 1120 20 0 990 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Hourly flow rate (vph) 0 0 0 0 0 156 0 1167 21 0 1031 0

Pedestrians 24 38 1 3

Lane Width (ft) 0.0 12.0 10.0 10.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 3 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 295 452

pX, platoon unblocked

vC, conflicting volume 1603 2281 283 1463 2260 430 1055 1226

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1603 2281 283 1463 2260 430 1055 1226

tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 100 100 100 72 100 100

cM capacity (veh/h) 49 38 714 85 39 554 656 547

Direction, Lane # WB 1 NB 1 NB 2 NB 3 NB 4 SB 1 SB 2 SB 3 SB 4

Volume Total 156 389 389 389 21 295 295 295 147

Volume Left 0 0 0 0 0 0 0 0 0

Volume Right 156 0 0 0 21 0 0 0 0

cSH 554 1700 1700 1700 1700 1700 1700 1700 1700

Volume to Capacity 0.28 0.23 0.23 0.23 0.01 0.17 0.17 0.17 0.09

Queue Length 95th (ft) 29 0 0 0 0 0 0 0 0

Control Delay (s) 14.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Lane LOS B

Approach Delay (s) 14.0 0.0 0.0

Approach LOS B

Intersection Summary

Average Delay 0.9

Intersection Capacity Utilization 38.3% ICU Level of Service A

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 0 70 1070 230 0 990

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94

Hourly flow rate (vph) 0 74 1138 245 0 1053

Pedestrians 48

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 4

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 174 573

pX, platoon unblocked

vC, conflicting volume 1572 455 1431

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1572 455 1431

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 86 100

cM capacity (veh/h) 97 530 452

Direction, Lane # WB 1 NB 1 NB 2 NB 3 NB 4 SB 1 SB 2 SB 3 SB 4

Volume Total 74 325 325 325 407 263 263 263 263

Volume Left 0 0 0 0 0 0 0 0 0

Volume Right 74 0 0 0 245 0 0 0 0

cSH 530 1700 1700 1700 1700 1700 1700 1700 1700

Volume to Capacity 0.14 0.19 0.19 0.19 0.24 0.15 0.15 0.15 0.15

Queue Length 95th (ft) 12 0 0 0 0 0 0 0 0

Control Delay (s) 12.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Lane LOS B

Approach Delay (s) 12.9 0.0 0.0

Approach LOS B

Intersection Summary

Average Delay 0.4

Intersection Capacity Utilization 31.0% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBU SBL SBT

Lane Configurations

Volume (vph) 190 390 120 230 540 400 160 640 210 70 360 380

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 12 12 10 10 10

Total Lost time (s) 3.0 4.5 3.0 4.5 4.0 4.5 4.5

Lane Util. Factor 1.00 0.95 1.00 0.95 0.91 0.86 0.86

Frpb, ped/bikes 1.00 0.99 1.00 0.98 0.97 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.96 1.00 0.94 0.97 1.00 1.00

Flt Protected 0.95 1.00 0.95 1.00 0.99 0.95 0.98

Satd. Flow (prot) 1770 3377 1770 3252 4757 1420 4406

Flt Permitted 0.95 1.00 0.95 1.00 0.99 0.95 0.98

Satd. Flow (perm) 1770 3377 1770 3252 4757 1420 4406

Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94

Adj. Flow (vph) 202 415 128 245 574 426 170 681 223 74 383 404

RTOR Reduction (vph) 0 26 0 0 63 0 0 43 0 0 0 0

Lane Group Flow (vph) 202 517 0 245 937 0 0 1031 0 0 227 634

Confl. Peds. (#/hr) 25 29 29 25 28 83 25 83

Confl. Bikes (#/hr) 1 3 1

Turn Type Prot Prot Split Split Split

Protected Phases 1 6 5 2 8 8 4 4 4

Permitted Phases

Actuated Green, G (s) 14.6 36.0 12.0 33.4 27.5 18.5 18.5

Effective Green, g (s) 14.6 36.0 12.0 33.4 27.5 18.5 18.5

Actuated g/C Ratio 0.13 0.33 0.11 0.30 0.25 0.17 0.17

Clearance Time (s) 3.0 4.5 3.0 4.5 4.0 4.5 4.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 235 1105 193 987 1189 239 741

v/s Ratio Prot 0.11 c0.15 c0.14 c0.29 c0.22 c0.16 0.14

v/s Ratio Perm

v/c Ratio 0.86 0.47 1.27 0.95 0.87 0.95 0.86

Uniform Delay, d1 46.7 29.4 49.0 37.5 39.5 45.3 44.5

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 25.4 1.4 155.5 18.8 8.6 46.6 12.1

Delay (s) 72.1 30.8 204.5 56.3 48.1 91.8 56.6

Level of Service E C F E D F E

Approach Delay (s) 42.0 85.4 48.1 63.2

Approach LOS D F D E

Intersection Summary

HCM Average Control Delay 62.2 HCM Level of Service E

HCM Volume to Capacity ratio 0.99

Actuated Cycle Length (s) 110.0 Sum of lost time (s) 20.5

Intersection Capacity Utilization 90.3% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBR

Lane Configurations

Volume (vph) 170

Ideal Flow (vphpl) 1900

Lane Width 10

Total Lost time (s) 4.5

Lane Util. Factor 1.00

Frpb, ped/bikes 0.93

Flpb, ped/bikes 1.00

Frt 0.85

Flt Protected 1.00

Satd. Flow (prot) 1370

Flt Permitted 1.00

Satd. Flow (perm) 1370

Peak-hour factor, PHF 0.94

Adj. Flow (vph) 181

RTOR Reduction (vph) 57

Lane Group Flow (vph) 124

Confl. Peds. (#/hr) 28

Confl. Bikes (#/hr) 10

Turn Type Perm

Protected Phases

Permitted Phases 4

Actuated Green, G (s) 18.5

Effective Green, g (s) 18.5

Actuated g/C Ratio 0.17

Clearance Time (s) 4.5

Vehicle Extension (s) 3.0

Lane Grp Cap (vph) 230

v/s Ratio Prot

v/s Ratio Perm 0.09

v/c Ratio 0.54

Uniform Delay, d1 41.8

Progression Factor 1.00

Incremental Delay, d2 8.7

Delay (s) 50.6

Level of Service D

Approach Delay (s)

Approach LOS

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 110 10 130 40 20 60 120 840 20 30 660 70

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.0

Lane Util. Factor 1.00 1.00 0.91 0.91

Frpb, ped/bikes 0.96 0.99 1.00 0.99

Flpb, ped/bikes 1.00 0.99 1.00 1.00

Frt 0.93 0.93 1.00 0.99

Flt Protected 0.98 0.98 0.99 1.00

Satd. Flow (prot) 1612 1661 5016 4960

Flt Permitted 0.80 0.85 0.75 0.87

Satd. Flow (perm) 1323 1431 3779 4336

Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90

Adj. Flow (vph) 122 11 144 44 22 67 133 933 22 33 733 78

RTOR Reduction (vph) 0 49 0 0 46 0 0 3 0 0 15 0

Lane Group Flow (vph) 0 228 0 0 87 0 0 1085 0 0 829 0

Confl. Peds. (#/hr) 19 112 112 19 45 57 57 45

Confl. Bikes (#/hr) 1 3 4 10

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 1 1

Permitted Phases 2 2 1 1

Actuated Green, G (s) 21.0 21.0 53.0 53.0

Effective Green, g (s) 21.0 21.0 53.0 53.0

Actuated g/C Ratio 0.26 0.26 0.66 0.66

Clearance Time (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 347 376 2504 2873

v/s Ratio Prot

v/s Ratio Perm c0.17 0.06 c0.29 0.19

v/c Ratio 0.66 0.23 0.43 0.29

Uniform Delay, d1 26.3 23.2 6.4 5.6

Progression Factor 1.00 1.00 0.75 1.00

Incremental Delay, d2 9.4 1.4 0.5 0.3

Delay (s) 35.7 24.6 5.3 5.9

Level of Service D C A A

Approach Delay (s) 35.7 24.6 5.3 5.9

Approach LOS D C A A

Intersection Summary

HCM Average Control Delay 10.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.50

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 6.0

Intersection Capacity Utilization 85.0% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL2 EBT EBR WBL WBT WBR NBL NBT NBR2 SBL SBT SBR

Lane Configurations

Volume (vph) 210 190 130 30 110 30 110 590 40 40 600 170

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.0 5.0 5.0

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.91

Frpb, ped/bikes 1.00 0.98 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.94 0.97 1.00 0.99 0.97

Flt Protected 0.95 1.00 0.99 0.95 1.00 1.00

Satd. Flow (prot) 1770 3268 3370 1765 3492 4844

Flt Permitted 0.64 1.00 0.87 0.24 1.00 0.88

Satd. Flow (perm) 1189 3268 2969 441 3492 4255

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 221 200 137 32 116 32 116 621 42 42 632 179

RTOR Reduction (vph) 0 78 0 0 0 0 0 6 0 0 60 0

Lane Group Flow (vph) 221 259 0 0 180 0 116 657 0 0 793 0

Confl. Peds. (#/hr) 39 39 60 58 74 74 58

Confl. Bikes (#/hr) 5 8 9 10

Turn Type Perm Perm pm+pt Perm

Protected Phases 3 3 1 6 2

Permitted Phases 3 3 6 2

Actuated Green, G (s) 34.5 34.5 34.5 37.5 37.5 30.0

Effective Green, g (s) 34.5 34.5 34.5 37.5 37.5 30.0

Actuated g/C Ratio 0.43 0.43 0.43 0.47 0.47 0.38

Clearance Time (s) 3.0 3.0 3.0 3.0 5.0 5.0

Lane Grp Cap (vph) 513 1409 1280 281 1637 1596

v/s Ratio Prot 0.08 0.02 c0.19

v/s Ratio Perm c0.19 0.06 0.17 c0.19

v/c Ratio 0.43 0.18 0.14 0.41 0.40 0.50

Uniform Delay, d1 15.9 14.1 13.8 12.6 13.9 19.2

Progression Factor 1.00 1.00 1.00 1.00 1.00 0.85

Incremental Delay, d2 2.6 0.3 0.2 4.4 0.7 1.1

Delay (s) 18.5 14.3 14.0 17.1 14.6 17.4

Level of Service B B B B B B

Approach Delay (s) 16.0 14.0 15.0 17.4

Approach LOS B B B B

Intersection Summary

HCM Average Control Delay 16.0 HCM Level of Service B

HCM Volume to Capacity ratio 0.47

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 13.0

Intersection Capacity Utilization 143.4% ICU Level of Service H

Analysis Period (min) 15

c    Critical Lane Group
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Movement SWR2

Lane Configurations

Volume (vph) 70

Ideal Flow (vphpl) 1900

Total Lost time (s) 5.0

Lane Util. Factor 1.00

Frpb, ped/bikes 0.95

Flpb, ped/bikes 1.00

Frt 0.86

Flt Protected 1.00

Satd. Flow (prot) 1526

Flt Permitted 1.00

Satd. Flow (perm) 1526

Peak-hour factor, PHF 0.95

Adj. Flow (vph) 74

RTOR Reduction (vph) 46

Lane Group Flow (vph) 28

Confl. Peds. (#/hr) 48

Confl. Bikes (#/hr) 6

Turn Type custom

Protected Phases

Permitted Phases 2

Actuated Green, G (s) 30.0

Effective Green, g (s) 30.0

Actuated g/C Ratio 0.38

Clearance Time (s) 5.0

Lane Grp Cap (vph) 572

v/s Ratio Prot

v/s Ratio Perm 0.02

v/c Ratio 0.05

Uniform Delay, d1 15.9

Progression Factor 1.00

Incremental Delay, d2 0.2

Delay (s) 16.1

Level of Service B

Approach Delay (s)

Approach LOS

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 90 310 60 80 400 320 100 370 50 280 410 70

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 5.0 5.0 4.0 5.0 4.0 5.0 4.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.91 1.00 0.95 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.98 1.00 0.94 1.00 1.00 1.00 1.00 0.92

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 0.93 1.00 0.98 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3539 1557 1770 4462 1770 3465 1770 3362 1453

Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3539 1557 1770 4462 1770 3465 1770 3362 1453

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 98 337 65 87 435 348 109 402 54 304 446 76

RTOR Reduction (vph) 0 0 47 0 138 0 0 10 0 0 0 56

Lane Group Flow (vph) 98 337 18 87 645 0 109 446 0 304 446 20

Confl. Peds. (#/hr) 91 3 3 91 53 3 3 53

Confl. Bikes (#/hr) 1 10 14 14

Parking  (#/hr) 0

Turn Type Prot Perm Prot Prot Prot Perm

Protected Phases 3 4 3 4 1 2 1 2

Permitted Phases 4 2

Actuated Green, G (s) 9.6 28.4 28.4 9.6 28.4 17.5 26.5 17.5 26.5 26.5

Effective Green, g (s) 9.6 28.4 28.4 9.6 28.4 17.5 26.5 17.5 26.5 26.5

Actuated g/C Ratio 0.10 0.28 0.28 0.10 0.28 0.18 0.26 0.18 0.26 0.26

Clearance Time (s) 4.0 5.0 5.0 4.0 5.0 4.0 5.0 4.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 170 1005 442 170 1267 310 918 310 891 385

v/s Ratio Prot c0.06 0.10 0.05 c0.14 0.06 0.13 c0.17 c0.13

v/s Ratio Perm 0.01 0.01

v/c Ratio 0.58 0.34 0.04 0.51 0.51 0.35 0.49 0.98 0.50 0.05

Uniform Delay, d1 43.3 28.3 25.9 43.0 30.0 36.3 31.0 41.1 31.1 27.4

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.9 0.1 0.0 1.1 0.1 0.3 1.8 45.5 2.0 0.3

Delay (s) 46.2 28.4 26.0 44.1 30.1 36.5 32.8 86.6 33.1 27.6

Level of Service D C C D C D C F C C

Approach Delay (s) 31.6 31.5 33.5 52.3

Approach LOS C C C D

Intersection Summary

HCM Average Control Delay 38.2 HCM Level of Service D

HCM Volume to Capacity ratio 0.61

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 76.3% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 40 50 40 40 110 170 10 1070 80 110 1050 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 4.0 4.5 4.0 4.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.91 1.00 0.91

Frpb, ped/bikes 1.00 0.98 1.00 0.96 1.00 1.00 1.00 1.00

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.93 1.00 0.85 1.00 0.99 1.00 1.00

Flt Protected 0.95 1.00 0.99 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1747 1711 1834 1525 1770 5022 1770 5074

Flt Permitted 0.57 1.00 0.88 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1056 1711 1636 1525 1770 5022 1770 5074

Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Adj. Flow (vph) 42 52 42 42 115 177 10 1115 83 115 1094 10

RTOR Reduction (vph) 0 36 0 0 0 151 0 7 0 0 1 0

Lane Group Flow (vph) 42 58 0 0 157 26 10 1191 0 115 1103 0

Confl. Peds. (#/hr) 21 13 13 21 29 13 13 29

Confl. Bikes (#/hr) 9 6 6 4

Turn Type Perm Perm Perm Prot Prot

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 8 8

Actuated Green, G (s) 11.9 11.9 11.9 11.9 1.2 42.2 12.4 53.4

Effective Green, g (s) 11.9 11.9 11.9 11.9 1.2 42.2 12.4 53.4

Actuated g/C Ratio 0.15 0.15 0.15 0.15 0.01 0.53 0.16 0.67

Clearance Time (s) 5.0 5.0 5.0 5.0 4.0 4.5 4.0 4.5

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 157 255 243 227 27 2649 274 3387

v/s Ratio Prot 0.03 0.01 c0.24 c0.06 0.22

v/s Ratio Perm 0.04 c0.10 0.02

v/c Ratio 0.27 0.23 0.65 0.12 0.37 0.45 0.42 0.33

Uniform Delay, d1 30.2 30.0 32.1 29.5 39.0 11.7 30.5 5.7

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.3 0.2 4.4 0.1 3.1 0.6 0.4 0.3

Delay (s) 30.5 30.2 36.4 29.6 42.1 12.3 30.9 5.9

Level of Service C C D C D B C A

Approach Delay (s) 30.3 32.8 12.5 8.3

Approach LOS C C B A

Intersection Summary

HCM Average Control Delay 13.9 HCM Level of Service B

HCM Volume to Capacity ratio 0.48

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 13.5

Intersection Capacity Utilization 66.6% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 290 710 190 40 850 140 190 160 70 100 150 280

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.99 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00

Frt 1.00 0.97 1.00 0.98 1.00 0.95 1.00 0.90

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 4886 1764 4929 1768 1754 1745 1627

Flt Permitted 0.95 1.00 0.30 1.00 0.17 1.00 0.61 1.00

Satd. Flow (perm) 1770 4886 555 4929 308 1754 1126 1627

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 296 724 194 41 867 143 194 163 71 102 153 286

RTOR Reduction (vph) 0 61 0 0 24 0 0 14 0 0 67 0

Lane Group Flow (vph) 296 857 0 41 986 0 194 220 0 102 372 0

Confl. Peds. (#/hr) 25 6 6 25 21 18 18 21

Confl. Bikes (#/hr) 10 5 23 14

Turn Type Prot Perm pm+pt Perm

Protected Phases 2 3 4 5 1 6

Permitted Phases 4 1 6

Actuated Green, G (s) 21.0 53.8 28.8 28.8 37.2 37.2 20.2 20.2

Effective Green, g (s) 21.0 53.8 28.8 28.8 37.2 37.2 20.2 20.2

Actuated g/C Ratio 0.21 0.54 0.29 0.29 0.37 0.37 0.20 0.20

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 372 2629 160 1420 304 652 227 329

v/s Ratio Prot c0.17 0.18 c0.20 c0.08 0.13 c0.23

v/s Ratio Perm 0.07 0.15 0.09

v/c Ratio 0.80 0.33 0.26 0.69 0.64 0.34 0.45 1.13

Uniform Delay, d1 37.5 12.9 27.4 31.7 24.4 22.6 35.0 39.9

Progression Factor 1.00 1.00 1.23 1.18 1.00 1.00 1.00 1.00

Incremental Delay, d2 11.2 0.1 0.7 1.1 4.4 1.4 6.3 89.8

Delay (s) 48.7 13.0 34.2 38.6 28.8 24.0 41.3 129.7

Level of Service D B C D C C D F

Approach Delay (s) 21.7 38.4 26.1 113.0

Approach LOS C D C F

Intersection Summary

HCM Average Control Delay 43.0 HCM Level of Service D

HCM Volume to Capacity ratio 0.82

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 17.0

Intersection Capacity Utilization 89.5% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR2 NBL2 NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 50 30 10 30 40 50 30 740 40 50 620 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 4.5 4.5 4.5

Lane Util. Factor 1.00 1.00 0.95 0.95

Frpb, ped/bikes 1.00 0.99 0.99 1.00

Flpb, ped/bikes 0.99 1.00 1.00 1.00

Frt 0.98 0.94 0.99 1.00

Flt Protected 0.97 0.99 1.00 1.00

Satd. Flow (prot) 1767 1717 3475 3493

Flt Permitted 0.68 0.90 0.91 0.84

Satd. Flow (perm) 1236 1561 3166 2934

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 54 33 11 33 43 54 33 804 43 54 674 11

RTOR Reduction (vph) 0 9 0 0 48 0 0 2 0 0 0 0

Lane Group Flow (vph) 0 89 0 0 82 0 0 878 0 0 739 0

Confl. Peds. (#/hr) 21 25 25 53 53 92

Confl. Bikes (#/hr) 3 3 47 33

Turn Type Perm Perm custom

Protected Phases 4 4 2

Permitted Phases 4 4 6 6!

Actuated Green, G (s) 9.3 9.3 61.7 61.7

Effective Green, g (s) 9.3 9.3 61.7 61.7

Actuated g/C Ratio 0.12 0.12 0.77 0.77

Clearance Time (s) 4.5 4.5 4.5 4.5

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 144 181 2442 2263

v/s Ratio Prot

v/s Ratio Perm c0.07 0.05 c0.28 0.25

v/c Ratio 0.62 0.45 4.78dl 0.33

Uniform Delay, d1 33.7 33.0 2.9 2.8

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 5.5 0.7 0.4 0.4

Delay (s) 39.1 33.6 3.3 3.2

Level of Service D C A A

Approach Delay (s) 39.1 33.6 3.3 3.2

Approach LOS D C A A

Intersection Summary

HCM Average Control Delay 6.7 HCM Level of Service A

HCM Volume to Capacity ratio 0.39

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 9.0

Intersection Capacity Utilization 96.2% ICU Level of Service F

Analysis Period (min) 15

dl    Defacto Left Lane.  Recode with 1 though lane as a left lane.

dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.

!    Phase conflict between lane groups.

c    Critical Lane Group
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Movement SER SER2

Lane Configurations

Volume (vph) 230 80

Ideal Flow (vphpl) 1900 1900

Total Lost time (s) 4.5

Lane Util. Factor 1.00

Frpb, ped/bikes 1.00

Flpb, ped/bikes 1.00

Frt 0.86

Flt Protected 1.00

Satd. Flow (prot) 1611

Flt Permitted 1.00

Satd. Flow (perm) 1611

Peak-hour factor, PHF 0.92 0.92

Adj. Flow (vph) 250 87

RTOR Reduction (vph) 7 0

Lane Group Flow (vph) 330 0

Confl. Peds. (#/hr)

Confl. Bikes (#/hr) 20

Turn Type custom

Protected Phases 6!

Permitted Phases

Actuated Green, G (s) 61.7

Effective Green, g (s) 61.7

Actuated g/C Ratio 0.77

Clearance Time (s) 4.5

Vehicle Extension (s) 2.0

Lane Grp Cap (vph) 1242

v/s Ratio Prot 0.21

v/s Ratio Perm

v/c Ratio 0.27

Uniform Delay, d1 2.6

Progression Factor 1.00

Incremental Delay, d2 0.5

Delay (s) 3.2

Level of Service A

Approach Delay (s)

Approach LOS

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 10 10 40 120 50 130 10 740 140 70 550 240

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Lane Util. Factor 1.00 0.95 0.95 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 0.95 0.95 1.00 0.86

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.91 1.00 0.90 0.94 1.00 0.95

Flt Protected 0.99 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1683 1681 1499 3150 1770 2902

Flt Permitted 0.99 0.95 1.00 0.95 0.95 1.00

Satd. Flow (perm) 1683 1681 1499 2984 1770 2902

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.25 0.95 0.95 0.95

Adj. Flow (vph) 11 11 42 126 53 137 11 779 560 74 579 253

RTOR Reduction (vph) 0 40 0 0 84 0 0 88 0 0 35 0

Lane Group Flow (vph) 0 24 0 113 119 0 0 1262 0 74 797 0

Confl. Peds. (#/hr) 40 40 160 30 30 160

Confl. Bikes (#/hr) 8 29 25

Turn Type Split Split Perm Prot

Protected Phases 7 7 8 8 2 1 6

Permitted Phases 2

Actuated Green, G (s) 5.3 12.4 12.4 56.7 7.6 68.8

Effective Green, g (s) 5.3 12.4 12.4 56.7 7.6 68.8

Actuated g/C Ratio 0.05 0.12 0.12 0.57 0.08 0.69

Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 89 208 186 1692 135 1997

v/s Ratio Prot c0.01 0.07 c0.08 c0.04 0.27

v/s Ratio Perm c0.42

v/c Ratio 0.27 0.54 0.64 0.75 0.55 0.40

Uniform Delay, d1 45.5 41.1 41.7 16.2 44.5 6.7

Progression Factor 1.00 1.00 1.00 0.72 1.00 1.00

Incremental Delay, d2 0.6 1.6 5.2 2.8 2.4 0.6

Delay (s) 46.1 42.7 46.9 14.5 47.0 7.3

Level of Service D D D B D A

Approach Delay (s) 46.1 45.4 14.5 10.5

Approach LOS D D B B

Intersection Summary

HCM Average Control Delay 17.6 HCM Level of Service B

HCM Volume to Capacity ratio 0.68

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 79.3% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 250 460 140 130 570 190 120 460 130 190 470 40

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.5 5.0 3.5 5.0 3.5 5.0 3.5 5.0

Lane Util. Factor 0.97 0.95 1.00 0.95 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 0.93 1.00 0.98 1.00 0.94 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.96 1.00 0.96 1.00 0.97 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3433 3186 1770 3355 1770 3227 1770 3431

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 3433 3186 1770 3355 1770 3227 1770 3431

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 255 469 143 133 582 194 122 469 133 194 480 41

RTOR Reduction (vph) 0 30 0 0 34 0 0 25 0 0 6 0

Lane Group Flow (vph) 255 582 0 133 742 0 122 577 0 194 515 0

Confl. Peds. (#/hr) 32 204 204 32 164 175 175 164

Confl. Bikes (#/hr) 4 6 34 32

Turn Type Prot Prot Prot Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases

Actuated Green, G (s) 10.8 24.0 10.1 23.3 5.0 36.9 12.0 43.9

Effective Green, g (s) 10.8 24.0 10.1 23.3 5.0 36.9 12.0 43.9

Actuated g/C Ratio 0.11 0.24 0.10 0.23 0.05 0.37 0.12 0.44

Clearance Time (s) 3.5 5.0 3.5 5.0 3.5 5.0 3.5 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 371 765 179 782 89 1191 212 1506

v/s Ratio Prot 0.07 0.18 c0.08 c0.22 c0.07 c0.18 c0.11 0.15

v/s Ratio Perm

v/c Ratio 0.69 0.76 0.74 0.95 1.37 0.48 0.92 0.34

Uniform Delay, d1 43.0 35.3 43.7 37.8 47.5 24.2 43.5 18.5

Progression Factor 0.91 1.24 1.00 1.00 1.00 1.00 1.16 0.76

Incremental Delay, d2 4.0 3.9 13.5 20.3 222.8 1.4 36.7 0.6

Delay (s) 43.3 47.7 57.2 58.1 270.3 25.7 87.0 14.6

Level of Service D D E E F C F B

Approach Delay (s) 46.4 58.0 66.9 34.2

Approach LOS D E E C

Intersection Summary

HCM Average Control Delay 51.6 HCM Level of Service D

HCM Volume to Capacity ratio 0.72

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 17.0

Intersection Capacity Utilization 73.7% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



51st and Broadway Center 2015

16: 51st Street & Shafter Avenue Saturday Midday 

WC10-2728 Synchro 7 -  Report

Fehr & Peers Page 21

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 40 650 30 20 810 40 30 40 20 30 40 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 4.5 4.5

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 0.97 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.98 0.98

Satd. Flow (prot) 1766 3509 1759 3509 1753 1777

Flt Permitted 0.27 1.00 0.35 1.00 0.90 0.89

Satd. Flow (perm) 502 3509 645 3509 1606 1608

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 42 684 32 21 853 42 32 42 21 32 42 11

RTOR Reduction (vph) 0 4 0 0 4 0 0 12 0 0 7 0

Lane Group Flow (vph) 42 712 0 21 891 0 0 83 0 0 78 0

Confl. Peds. (#/hr) 9 20 20 9 13 13 13 13

Confl. Bikes (#/hr) 4 8 28 38

Turn Type Perm Perm Perm Perm

Protected Phases 1 1 2 2

Permitted Phases 1 1 2 2

Actuated Green, G (s) 46.0 46.0 46.0 46.0 25.0 25.0

Effective Green, g (s) 46.0 46.0 46.0 46.0 25.0 25.0

Actuated g/C Ratio 0.57 0.57 0.57 0.57 0.31 0.31

Clearance Time (s) 5.5 5.5 5.5 5.5 4.5 4.5

Lane Grp Cap (vph) 285 1993 366 1993 496 496

v/s Ratio Prot 0.20 c0.25

v/s Ratio Perm 0.08 0.03 c0.05 0.05

v/c Ratio 0.15 0.36 0.06 0.45 0.17 0.16

Uniform Delay, d1 8.3 9.5 7.8 10.1 20.4 20.3

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.1 0.5 0.3 0.7 0.7 0.7

Delay (s) 9.3 10.0 8.1 10.9 21.1 21.0

Level of Service A A A B C C

Approach Delay (s) 10.0 10.8 21.1 21.0

Approach LOS A B C C

Intersection Summary

HCM Average Control Delay 11.4 HCM Level of Service B

HCM Volume to Capacity ratio 0.35

Actuated Cycle Length (s) 81.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 67.5% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 240 670 60 40 820 100 70 40 20 130 70 270

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 0.93 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00

Frt 1.00 0.99 1.00 0.85 0.98 0.91

Flt Protected 0.95 1.00 1.00 1.00 0.97 0.99

Satd. Flow (prot) 1770 3479 3528 1476 1753 3092

Flt Permitted 0.95 1.00 0.90 1.00 0.51 0.82

Satd. Flow (perm) 1770 3479 3170 1476 919 2567

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 253 705 63 42 863 105 74 42 21 137 74 284

RTOR Reduction (vph) 0 6 0 0 0 42 0 9 0 0 220 0

Lane Group Flow (vph) 253 762 0 0 905 63 0 128 0 0 275 0

Confl. Peds. (#/hr) 43 39 39 43 52 23 23 52

Confl. Bikes (#/hr) 5 3 6 5

Turn Type Prot Perm Perm Perm Perm

Protected Phases 1 6 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 14.8 43.9 26.1 26.1 14.4 14.4

Effective Green, g (s) 14.8 43.9 26.1 26.1 14.4 14.4

Actuated g/C Ratio 0.23 0.68 0.41 0.41 0.22 0.22

Clearance Time (s) 3.0 3.0 3.0 3.0 3.0 3.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 407 2375 1287 599 206 575

v/s Ratio Prot c0.14 0.22

v/s Ratio Perm c0.29 0.04 c0.14 0.11

v/c Ratio 0.62 0.32 0.70 0.11 0.62 0.48

Uniform Delay, d1 22.2 4.1 15.9 11.9 22.5 21.7

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.9 0.1 1.8 0.1 5.8 0.6

Delay (s) 25.2 4.2 17.6 11.9 28.3 22.3

Level of Service C A B B C C

Approach Delay (s) 9.4 17.1 28.3 22.3

Approach LOS A B C C

Intersection Summary

HCM Average Control Delay 15.7 HCM Level of Service B

HCM Volume to Capacity ratio 0.66

Actuated Cycle Length (s) 64.3 Sum of lost time (s) 9.0

Intersection Capacity Utilization 100.3% ICU Level of Service G

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 50 760 40 30 940 10 10 0 40 10 10 10

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 53 800 42 32 989 11 11 0 42 11 11 11

Pedestrians 13 4 14 9

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 1 0 1 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 882 649

pX, platoon unblocked 0.98 0.98 0.98 0.98 0.98 0.98

vC, conflicting volume 1009 856 1527 2012 439 1618 2028 522

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 972 856 1500 1994 439 1593 2010 476

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 92 96 82 100 92 82 79 98

cM capacity (veh/h) 687 771 60 51 557 58 50 516

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 453 442 526 505 53 32

Volume Left 53 0 32 0 11 11

Volume Right 0 42 0 11 42 11

cSH 687 1700 771 1700 209 76

Volume to Capacity 0.08 0.26 0.04 0.30 0.25 0.41

Queue Length 95th (ft) 6 0 3 0 24 41

Control Delay (s) 2.2 0.0 1.1 0.0 27.9 82.0

Lane LOS A A D F

Approach Delay (s) 1.1 0.6 27.9 82.0

Approach LOS D F

Intersection Summary

Average Delay 2.8

Intersection Capacity Utilization 67.8% ICU Level of Service C

Analysis Period (min) 15



51st and Broadway Center 2015

19: Pleasant Valley Avenue & Howe Avenue Saturday Midday 

WC10-2728 Synchro 7 -  Report

Fehr & Peers Page 24

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 20 730 60 40 880 30 60 10 60 10 40 50

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.95 0.96 0.96 0.96 0.96

Hourly flow rate (vph) 21 760 62 42 917 31 62 11 62 10 42 52

Pedestrians 3 3 16 16

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 0 1 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1206 325

pX, platoon unblocked 0.86 0.86 0.86 0.86 0.86 0.86

vC, conflicting volume 964 839 1467 1897 430 1524 1912 493

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 638 839 1222 1720 430 1288 1738 92

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 97 95 0 85 89 86 38 94

cM capacity (veh/h) 801 781 50 69 564 74 67 804

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 401 443 500 490 136 104

Volume Left 21 0 42 0 62 10

Volume Right 0 62 0 31 62 52

cSH 801 1700 781 1700 90 126

Volume to Capacity 0.03 0.26 0.05 0.29 1.51 0.83

Queue Length 95th (ft) 2 0 4 0 263 126

Control Delay (s) 0.8 0.0 1.5 0.0 360.1 105.4

Lane LOS A A F F

Approach Delay (s) 0.4 0.7 360.1 105.4

Approach LOS F F

Intersection Summary

Average Delay 29.4

Intersection Capacity Utilization 73.6% ICU Level of Service D

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 110 420 270 120 680 120 120 130 140 130 50 90

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 16 12 12 12 12

Total Lost time (s) 5.5 5.5 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 1.00

Frpb, ped/bikes 0.98 0.99 0.98 0.98

Flpb, ped/bikes 1.00 1.00 0.99 0.99

Frt 0.95 0.98 0.95 0.95

Flt Protected 0.99 0.99 0.98 0.98

Satd. Flow (prot) 3258 3412 1934 1696

Flt Permitted 0.69 0.59 0.82 0.64

Satd. Flow (perm) 2272 2019 1606 1110

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 116 442 284 126 716 126 126 137 147 137 53 95

RTOR Reduction (vph) 0 117 0 0 22 0 0 37 0 0 33 0

Lane Group Flow (vph) 0 725 0 0 946 0 0 373 0 0 252 0

Confl. Peds. (#/hr) 29 23 23 29 47 35 35 47

Confl. Bikes (#/hr) 4 6 1 1

Turn Type Perm pm+pt Perm Perm

Protected Phases 1 4 3 2 2

Permitted Phases 1 3 2 2

Actuated Green, G (s) 15.5 26.5 19.0 19.0

Effective Green, g (s) 15.5 26.5 19.0 19.0

Actuated g/C Ratio 0.28 0.48 0.35 0.35

Clearance Time (s) 5.5 5.5 4.0 4.0

Lane Grp Cap (vph) 640 1175 555 383

v/s Ratio Prot c0.12

v/s Ratio Perm c0.32 0.27 c0.23 0.23

v/c Ratio 1.13 0.81 0.67 0.66

Uniform Delay, d1 19.8 12.1 15.3 15.3

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 78.1 5.9 6.4 8.6

Delay (s) 97.8 18.0 21.7 23.8

Level of Service F B C C

Approach Delay (s) 97.8 18.0 21.7 23.8

Approach LOS F B C C

Intersection Summary

HCM Average Control Delay 46.1 HCM Level of Service D

HCM Volume to Capacity ratio 0.93

Actuated Cycle Length (s) 55.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 89.2% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 130 90 70 350 210 80

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.0 3.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 0.88 1.00 1.00 1.00 0.59

Flpb, ped/bikes 1.00 0.74 1.00 1.00 1.00

Frt 0.94 1.00 1.00 1.00 0.85

Flt Protected 0.97 0.95 1.00 1.00 1.00

Satd. Flow (prot) 1512 1304 1863 1863 937

Flt Permitted 0.97 0.56 1.00 1.00 1.00

Satd. Flow (perm) 1512 773 1863 1863 937

Peak-hour factor, PHF 0.80 0.80 0.80 0.80 0.80 0.80

Adj. Flow (vph) 162 112 88 438 262 100

RTOR Reduction (vph) 42 0 0 0 0 49

Lane Group Flow (vph) 232 0 88 438 262 51

Confl. Peds. (#/hr) 116 197 397 397

Confl. Bikes (#/hr) 13 14

Turn Type Perm Perm

Protected Phases 2 1 1

Permitted Phases 1 1

Actuated Green, G (s) 21.0 28.0 28.0 28.0 28.0

Effective Green, g (s) 21.0 28.0 28.0 28.0 28.0

Actuated g/C Ratio 0.38 0.51 0.51 0.51 0.51

Clearance Time (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 577 394 948 948 477

v/s Ratio Prot c0.15 c0.24 0.14

v/s Ratio Perm 0.11 0.05

v/c Ratio 0.40 0.22 0.46 0.28 0.11

Uniform Delay, d1 12.4 7.5 8.7 7.7 7.0

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.1 1.3 1.6 0.7 0.5

Delay (s) 14.5 8.8 10.3 8.4 7.5

Level of Service B A B A A

Approach Delay (s) 14.5 10.0 8.2

Approach LOS B B A

Intersection Summary

HCM Average Control Delay 10.5 HCM Level of Service B

HCM Volume to Capacity ratio 0.44

Actuated Cycle Length (s) 55.0 Sum of lost time (s) 6.0

Intersection Capacity Utilization 54.7% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 240 450 620 60 40 280

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.5

Lane Util. Factor 1.00 0.95 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.99 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.99 0.88

Flt Protected 0.95 1.00 1.00 0.99

Satd. Flow (prot) 1770 3539 3463 1610

Flt Permitted 0.95 1.00 1.00 0.99

Satd. Flow (perm) 1770 3539 3463 1610

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 253 474 653 63 42 295

RTOR Reduction (vph) 0 0 11 0 205 0

Lane Group Flow (vph) 253 474 705 0 132 0

Confl. Peds. (#/hr) 28 28 3

Confl. Bikes (#/hr) 11 1

Turn Type Prot

Protected Phases 1 6 2 4

Permitted Phases

Actuated Green, G (s) 20.0 38.0 15.0 19.5

Effective Green, g (s) 20.0 38.0 15.0 19.5

Actuated g/C Ratio 0.31 0.59 0.23 0.30

Clearance Time (s) 3.0 3.0 3.0 3.5

Lane Grp Cap (vph) 553 2101 812 491

v/s Ratio Prot c0.14 0.13 c0.20 c0.08

v/s Ratio Perm

v/c Ratio 0.46 0.23 0.87 0.27

Uniform Delay, d1 17.6 6.1 23.5 16.8

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.7 0.2 12.1 1.3

Delay (s) 20.4 6.3 35.6 18.2

Level of Service C A D B

Approach Delay (s) 11.2 35.6 18.2

Approach LOS B D B

Intersection Summary

HCM Average Control Delay 22.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.50

Actuated Cycle Length (s) 64.0 Sum of lost time (s) 9.5

Intersection Capacity Utilization 62.4% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 30 50 560 20 50 430

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 5.0 4.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frpb, ped/bikes 0.99 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.92 1.00 1.00 1.00

Flt Protected 0.98 1.00 0.95 1.00

Satd. Flow (prot) 1659 1852 1770 1863

Flt Permitted 0.98 1.00 0.95 1.00

Satd. Flow (perm) 1659 1852 1770 1863

Peak-hour factor, PHF 0.89 0.89 0.89 0.89 0.89 0.89

Adj. Flow (vph) 34 56 629 22 56 483

RTOR Reduction (vph) 51 0 2 0 0 0

Lane Group Flow (vph) 39 0 649 0 56 483

Confl. Peds. (#/hr) 1

Confl. Bikes (#/hr) 13

Turn Type Prot

Protected Phases 8 6 5 2

Permitted Phases

Actuated Green, G (s) 3.4 20.8 2.6 27.4

Effective Green, g (s) 3.4 20.8 2.6 27.4

Actuated g/C Ratio 0.09 0.52 0.07 0.69

Clearance Time (s) 4.0 5.0 4.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 142 968 116 1283

v/s Ratio Prot c0.02 c0.35 0.03 c0.26

v/s Ratio Perm

v/c Ratio 0.27 0.67 0.48 0.38

Uniform Delay, d1 17.0 7.0 18.0 2.6

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.0 1.8 3.1 0.2

Delay (s) 18.1 8.8 21.1 2.8

Level of Service B A C A

Approach Delay (s) 18.1 8.8 4.7

Approach LOS B A A

Intersection Summary

HCM Average Control Delay 7.7 HCM Level of Service A

HCM Volume to Capacity ratio 0.64

Actuated Cycle Length (s) 39.8 Sum of lost time (s) 14.0

Intersection Capacity Utilization 49.9% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL2 EBL EBT EBR WBL WBT WBR WBR2 NBL NBT NBR SBL

Lane Configurations

Volume (vph) 10 10 20 10 20 10 30 40 30 400 20 30

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 12 12 12 12 12

Total Lost time (s) 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 0.96 0.62 0.98

Flpb, ped/bikes 0.83 0.96 0.99

Frt 0.97 0.90 0.99

Flt Protected 0.98 0.99 1.00

Satd. Flow (prot) 1243 876 1598

Flt Permitted 0.89 0.95 0.96

Satd. Flow (perm) 1126 839 1537

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 10 10 20 10 20 10 31 41 31 408 20 31

RTOR Reduction (vph) 0 0 8 0 0 31 0 0 0 3 0 0

Lane Group Flow (vph) 0 0 42 0 0 71 0 0 0 456 0 0

Confl. Peds. (#/hr) 173 127 95 95 173 127 173 268 268

Confl. Bikes (#/hr) 1 4 4 26

Parking  (#/hr) 3 3 3

Turn Type Perm Perm Perm Perm Perm

Protected Phases 1 1 2

Permitted Phases 1 1 1 2 2

Actuated Green, G (s) 14.0 14.0 25.0

Effective Green, g (s) 14.0 14.0 25.0

Actuated g/C Ratio 0.23 0.23 0.42

Clearance Time (s) 4.0 4.0 4.0

Lane Grp Cap (vph) 263 196 640

v/s Ratio Prot

v/s Ratio Perm 0.04 c0.08 c0.30

v/c Ratio 0.16 0.36 0.71

Uniform Delay, d1 18.3 19.3 14.5

Progression Factor 1.00 0.98 1.00

Incremental Delay, d2 1.3 4.7 6.6

Delay (s) 19.6 23.4 21.2

Level of Service B C C

Approach Delay (s) 19.6 23.4 21.2

Approach LOS B C C

Intersection Summary

HCM Average Control Delay 21.3 HCM Level of Service C

HCM Volume to Capacity ratio 0.58

Actuated Cycle Length (s) 60.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 60.2% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBT SBR SBR2 SEL2 SEL SER SER2

Lane Configurations

Volume (vph) 320 20 30 10 20 30 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900

Lane Width 16 12 12 12 12 12 12

Total Lost time (s) 4.0 4.0

Lane Util. Factor 1.00 1.00

Frpb, ped/bikes 0.95 0.69

Flpb, ped/bikes 0.99 0.74

Frt 0.98 0.92

Flt Protected 1.00 0.98

Satd. Flow (prot) 1686 760

Flt Permitted 0.95 0.98

Satd. Flow (perm) 1608 760

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 327 20 31 10 20 31 10

RTOR Reduction (vph) 5 0 0 0 9 0 0

Lane Group Flow (vph) 404 0 0 0 63 0 0

Confl. Peds. (#/hr) 154 173 101 213 75 122

Confl. Bikes (#/hr) 13 21

Parking  (#/hr) 6 3

Turn Type Perm

Protected Phases 2 4

Permitted Phases 4

Actuated Green, G (s) 25.0 9.0

Effective Green, g (s) 25.0 9.0

Actuated g/C Ratio 0.42 0.15

Clearance Time (s) 4.0 4.0

Lane Grp Cap (vph) 670 114

v/s Ratio Prot

v/s Ratio Perm 0.25 0.08

v/c Ratio 0.60 0.55

Uniform Delay, d1 13.6 23.6

Progression Factor 1.00 1.00

Incremental Delay, d2 4.0 17.6

Delay (s) 17.6 41.2

Level of Service B D

Approach Delay (s) 17.6 41.2

Approach LOS B D

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 10 0 0 0 0 0 0 10 20 10 10 0

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75

Hourly flow rate (vph) 13 0 0 0 0 0 0 13 27 13 13 0

Pedestrians 1 8 1 8

Lane Width (ft) 12.0 0.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 0 0 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 8 1 35 36 9 76 36 9

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 8 1 35 36 9 76 36 9

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 99 100 100 98 98 98 98 100

cM capacity (veh/h) 1602 1620 946 843 1072 864 843 1065

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 13 40 27

Volume Left 13 0 13

Volume Right 0 27 0

cSH 1602 983 853

Volume to Capacity 0.01 0.04 0.03

Queue Length 95th (ft) 1 3 2

Control Delay (s) 7.3 8.8 9.4

Lane LOS A A A

Approach Delay (s) 7.3 8.8 9.4

Approach LOS A A

Intersection Summary

Average Delay 8.7

Intersection Capacity Utilization 22.0% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 700 0 0 850 10 0 0 10 0 0 0

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91

Hourly flow rate (vph) 0 769 0 0 934 11 0 0 11 0 0 0

Pedestrians 5 10 16

Lane Width (ft) 12.0 12.0 0.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 1 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1268 632

pX, platoon unblocked

vC, conflicting volume 961 779 1246 1740 400 1356 1735 489

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 961 779 1246 1740 400 1356 1735 489

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 100 100 100 98 100 100 100

cM capacity (veh/h) 712 827 128 85 593 105 86 525

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1

Volume Total 513 256 623 322 11

Volume Left 0 0 0 0 0

Volume Right 0 0 0 11 11

cSH 1700 1700 1700 1700 593

Volume to Capacity 0.30 0.15 0.37 0.19 0.02

Queue Length 95th (ft) 0 0 0 0 1

Control Delay (s) 0.0 0.0 0.0 0.0 11.2

Lane LOS B

Approach Delay (s) 0.0 0.0 11.2

Approach LOS B

Intersection Summary

Average Delay 0.1

Intersection Capacity Utilization 30.9% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 0 830 940 100 0 30

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96

Hourly flow rate (vph) 0 865 979 104 0 31

Pedestrians 53

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 4

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 217 1314

pX, platoon unblocked 0.92

vC, conflicting volume 1136 1517 595

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1136 1394 595

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 100 100 93

cM capacity (veh/h) 584 117 428

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1

Volume Total 432 432 653 431 31

Volume Left 0 0 0 0 0

Volume Right 0 0 0 104 31

cSH 1700 1700 1700 1700 428

Volume to Capacity 0.25 0.25 0.38 0.25 0.07

Queue Length 95th (ft) 0 0 0 0 6

Control Delay (s) 0.0 0.0 0.0 0.0 14.1

Lane LOS B

Approach Delay (s) 0.0 0.0 14.1

Approach LOS B

Intersection Summary

Average Delay 0.2

Intersection Capacity Utilization 39.6% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR EBR2 WBL WBT WBR NBL NBT NBR NBR2 SBL

Lane Configurations

Volume (vph) 20 10 30 10 10 10 10 10 430 10 10 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 0.95

Frpb, ped/bikes 0.98 0.99 1.00

Flpb, ped/bikes 1.00 1.00 1.00

Frt 0.92 0.95 0.99

Flt Protected 0.99 0.98 1.00

Satd. Flow (prot) 1647 1727 3505

Flt Permitted 0.93 0.93 0.94

Satd. Flow (perm) 1559 1630 3312

Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90

Adj. Flow (vph) 22 11 33 11 11 11 11 11 478 11 11 22

RTOR Reduction (vph) 0 8 0 0 0 8 0 0 2 0 0 0

Lane Group Flow (vph) 0 69 0 0 0 25 0 0 509 0 0 0

Confl. Peds. (#/hr) 14 12 12 14 12 3 3

Confl. Bikes (#/hr) 6 6

Turn Type Perm Perm Perm Perm

Protected Phases 4 4 2

Permitted Phases 4 4 2 6

Actuated Green, G (s) 16.0 16.0 16.0

Effective Green, g (s) 16.0 16.0 16.0

Actuated g/C Ratio 0.27 0.27 0.27

Clearance Time (s) 4.0 4.0 4.0

Lane Grp Cap (vph) 416 435 883

v/s Ratio Prot

v/s Ratio Perm c0.04 0.02 c0.15

v/c Ratio 0.17 0.06 0.58

Uniform Delay, d1 16.9 16.4 19.1

Progression Factor 0.89 1.00 1.00

Incremental Delay, d2 0.7 0.3 2.7

Delay (s) 15.8 16.6 21.8

Level of Service B B C

Approach Delay (s) 15.8 16.6 21.8

Approach LOS B B C

Intersection Summary

HCM Average Control Delay 20.5 HCM Level of Service C

HCM Volume to Capacity ratio 0.28

Actuated Cycle Length (s) 60.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 51.5% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBT SBR NWL2 NWL NWR

Lane Configurations

Volume (vph) 330 20 10 10 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0

Lane Util. Factor 0.95 1.00

Frpb, ped/bikes 1.00 1.00

Flpb, ped/bikes 1.00 1.00

Frt 0.99 0.93

Flt Protected 1.00 0.98

Satd. Flow (prot) 3493 1695

Flt Permitted 0.91 0.98

Satd. Flow (perm) 3204 1695

Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90

Adj. Flow (vph) 367 22 11 11 22

RTOR Reduction (vph) 7 0 0 0 0

Lane Group Flow (vph) 404 0 0 44 0

Confl. Peds. (#/hr) 12

Confl. Bikes (#/hr) 1

Turn Type Perm

Protected Phases 6 8

Permitted Phases 8

Actuated Green, G (s) 16.0 16.0

Effective Green, g (s) 16.0 16.0

Actuated g/C Ratio 0.27 0.27

Clearance Time (s) 4.0 4.0

Lane Grp Cap (vph) 854 452

v/s Ratio Prot

v/s Ratio Perm 0.13 0.03

v/c Ratio 0.47 0.10

Uniform Delay, d1 18.5 16.6

Progression Factor 1.00 1.00

Incremental Delay, d2 1.9 0.4

Delay (s) 20.3 17.0

Level of Service C B

Approach Delay (s) 20.3 17.0

Approach LOS C B

Intersection Summary
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 170 20 470 170 20 340

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 11 11

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.99 0.96 1.00 1.00

Flt Protected 0.96 1.00 0.95 1.00

Satd. Flow (prot) 1754 3355 1711 3421

Flt Permitted 0.96 1.00 0.95 1.00

Satd. Flow (perm) 1754 3355 1711 3421

Peak-hour factor, PHF 0.93 0.93 0.93 0.93 0.93 0.93

Adj. Flow (vph) 183 22 505 183 22 366

RTOR Reduction (vph) 9 0 57 0 0 0

Lane Group Flow (vph) 196 0 631 0 22 366

Confl. Peds. (#/hr) 6 15

Confl. Bikes (#/hr) 3 9

Turn Type Prot

Protected Phases 8 2 1 6

Permitted Phases

Actuated Green, G (s) 7.1 16.8 0.8 21.6

Effective Green, g (s) 7.1 16.8 0.8 21.6

Actuated g/C Ratio 0.19 0.46 0.02 0.59

Clearance Time (s) 4.0 4.0 4.0 4.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 339 1536 37 2013

v/s Ratio Prot c0.11 c0.19 c0.01 0.11

v/s Ratio Perm

v/c Ratio 0.58 0.41 0.59 0.18

Uniform Delay, d1 13.4 6.6 17.8 3.5

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.5 0.1 15.9 0.0

Delay (s) 14.9 6.7 33.7 3.5

Level of Service B A C A

Approach Delay (s) 14.9 6.7 5.2

Approach LOS B A A

Intersection Summary

HCM Average Control Delay 7.6 HCM Level of Service A

HCM Volume to Capacity ratio 0.46

Actuated Cycle Length (s) 36.7 Sum of lost time (s) 12.0

Intersection Capacity Utilization 36.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 0 350 357 610 440 50

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 12 10 10 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 0.95 0.95

Frpb, ped/bikes 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.86 1.00 1.00 0.98

Flt Protected 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1611 1652 3303 3346

Flt Permitted 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1611 1652 3303 3346

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 380 388 663 478 54

RTOR Reduction (vph) 0 0 0 0 15 0

Lane Group Flow (vph) 0 380 388 663 517 0

Confl. Peds. (#/hr) 26

Confl. Bikes (#/hr) 4 5

Turn Type Over Prot

Protected Phases 1 1 6 2

Permitted Phases

Actuated Green, G (s) 21.0 21.0 33.0 26.0

Effective Green, g (s) 21.0 21.0 33.0 26.0

Actuated g/C Ratio 0.37 0.37 0.58 0.46

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 594 609 1912 1526

v/s Ratio Prot c0.24 0.23 c0.20 0.15

v/s Ratio Perm

v/c Ratio 0.64 0.64 0.35 0.34

Uniform Delay, d1 14.9 14.9 6.3 10.0

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 5.2 5.0 0.1 0.6

Delay (s) 20.1 19.9 6.4 10.6

Level of Service C B A B

Approach Delay (s) 20.1 11.4 10.6

Approach LOS C B B

Intersection Summary

HCM Average Control Delay 12.9 HCM Level of Service B

HCM Volume to Capacity ratio 0.45

Actuated Cycle Length (s) 57.0 Sum of lost time (s) 5.0

Intersection Capacity Utilization 44.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



51st and Broadway Center 2015

4: Coronado Avenue & Broadway SATURDAY PEAK

Synchro 7 -  Report

Fehr & Peers Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 10 0 30 0 0 17 30 940 0 20 770 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94

Hourly flow rate (vph) 11 0 32 0 0 18 32 1000 0 21 819 0

Pedestrians 14 74 13

Lane Width (ft) 12.0 12.0 10.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 1 6 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 483 264

pX, platoon unblocked

vC, conflicting volume 1304 2014 287 1485 2014 420 833 1074

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1304 2014 287 1485 2014 420 833 1074

tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 89 100 95 100 100 97 96 96

cM capacity (veh/h) 99 50 701 69 50 541 786 605

Direction, Lane # EB 1 WB 1 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3

Volume Total 43 18 282 500 250 185 328 328

Volume Left 11 0 32 0 0 21 0 0

Volume Right 32 18 0 0 0 0 0 0

cSH 279 541 786 1700 1700 605 1700 1700

Volume to Capacity 0.15 0.03 0.04 0.29 0.15 0.04 0.19 0.19

Queue Length 95th (ft) 13 3 3 0 0 3 0 0

Control Delay (s) 20.2 11.9 1.5 0.0 0.0 1.7 0.0 0.0

Lane LOS C B A A

Approach Delay (s) 20.2 11.9 0.4 0.4

Approach LOS C B

Intersection Summary

Average Delay 0.9

Intersection Capacity Utilization 53.1% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 0 0 0 0 141 0 820 31 0 790 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Hourly flow rate (vph) 0 0 0 0 0 144 0 837 32 0 806 0

Pedestrians 24

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 2

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 295 452

pX, platoon unblocked

vC, conflicting volume 1229 1698 202 1062 1667 303 806 892

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1229 1698 202 1062 1667 303 806 892

tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 100 100 100 79 100 100

cM capacity (veh/h) 104 90 806 171 94 679 814 740

Direction, Lane # WB 1 NB 1 NB 2 NB 3 NB 4 SB 1 SB 2 SB 3 SB 4

Volume Total 144 279 279 279 32 230 230 230 115

Volume Left 0 0 0 0 0 0 0 0 0

Volume Right 144 0 0 0 32 0 0 0 0

cSH 679 1700 1700 1700 1700 1700 1700 1700 1700

Volume to Capacity 0.21 0.16 0.16 0.16 0.02 0.14 0.14 0.14 0.07

Queue Length 95th (ft) 20 0 0 0 0 0 0 0 0

Control Delay (s) 11.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Lane LOS B

Approach Delay (s) 11.7 0.0 0.0

Approach LOS B

Intersection Summary

Average Delay 0.9

Intersection Capacity Utilization 31.2% ICU Level of Service A

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 0 40 810 164 0 790

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93

Hourly flow rate (vph) 0 43 871 176 0 849

Pedestrians 22

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 2

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 174 573

pX, platoon unblocked

vC, conflicting volume 1194 328 1069

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1194 328 1069

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 93 100

cM capacity (veh/h) 176 656 636

Direction, Lane # WB 1 NB 1 NB 2 NB 3 NB 4 SB 1 SB 2 SB 3 SB 4

Volume Total 43 249 249 249 301 212 212 212 212

Volume Left 0 0 0 0 0 0 0 0 0

Volume Right 43 0 0 0 176 0 0 0 0

cSH 656 1700 1700 1700 1700 1700 1700 1700 1700

Volume to Capacity 0.07 0.15 0.15 0.15 0.18 0.12 0.12 0.12 0.12

Queue Length 95th (ft) 5 0 0 0 0 0 0 0 0

Control Delay (s) 10.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Lane LOS B

Approach Delay (s) 10.9 0.0 0.0

Approach LOS B

Intersection Summary

Average Delay 0.2

Intersection Capacity Utilization 24.8% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBU SBL SBT

Lane Configurations

Volume (vph) 150 480 50 150 450 370 70 390 120 60 410 250

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 12 12 10 10 10

Total Lost time (s) 3.0 4.5 3.0 4.5 4.0 4.5 4.5

Lane Util. Factor 1.00 0.95 1.00 0.95 0.91 0.86 0.86

Frpb, ped/bikes 1.00 1.00 1.00 0.98 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.93 0.97 1.00 1.00

Flt Protected 0.95 1.00 0.95 1.00 0.99 0.95 0.98

Satd. Flow (prot) 1770 3489 1770 3233 4829 1420 4380

Flt Permitted 0.95 1.00 0.95 1.00 0.99 0.95 0.98

Satd. Flow (perm) 1770 3489 1770 3233 4829 1420 4380

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 153 490 51 153 459 378 71 398 122 61 418 255

RTOR Reduction (vph) 0 7 0 0 133 0 0 43 0 0 0 0

Lane Group Flow (vph) 153 534 0 153 704 0 0 548 0 0 241 493

Confl. Peds. (#/hr) 28 40

Confl. Bikes (#/hr)

Turn Type Prot Prot Split Split Split

Protected Phases 1 6 5 2 8 8 4 4 4

Permitted Phases

Actuated Green, G (s) 13.3 36.4 11.6 34.7 27.5 18.5 18.5

Effective Green, g (s) 13.3 36.4 11.6 34.7 27.5 18.5 18.5

Actuated g/C Ratio 0.12 0.33 0.11 0.32 0.25 0.17 0.17

Clearance Time (s) 3.0 4.5 3.0 4.5 4.0 4.5 4.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 214 1155 187 1020 1207 239 737

v/s Ratio Prot 0.09 0.15 c0.09 c0.22 c0.11 c0.17 0.11

v/s Ratio Perm

v/c Ratio 0.71 0.46 0.82 0.69 0.45 1.01 0.90dl

Uniform Delay, d1 46.5 29.1 48.2 32.9 34.9 45.8 42.9

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 10.8 1.3 23.4 3.8 1.2 60.4 4.8

Delay (s) 57.3 30.4 71.6 36.8 36.1 106.1 47.7

Level of Service E C E D D F D

Approach Delay (s) 36.3 42.2 36.1 64.6

Approach LOS D D D E

Intersection Summary

HCM Average Control Delay 45.5 HCM Level of Service D

HCM Volume to Capacity ratio 0.69

Actuated Cycle Length (s) 110.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 82.5% ICU Level of Service E

Analysis Period (min) 15

dl    Defacto Left Lane.  Recode with 1 though lane as a left lane.

c    Critical Lane Group
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Movement SBR

Lane Configurations

Volume (vph) 70

Ideal Flow (vphpl) 1900

Lane Width 10

Total Lost time (s) 4.5

Lane Util. Factor 1.00

Frpb, ped/bikes 0.96

Flpb, ped/bikes 1.00

Frt 0.85

Flt Protected 1.00

Satd. Flow (prot) 1425

Flt Permitted 1.00

Satd. Flow (perm) 1425

Peak-hour factor, PHF 0.98

Adj. Flow (vph) 71

RTOR Reduction (vph) 29

Lane Group Flow (vph) 42

Confl. Peds. (#/hr) 6

Confl. Bikes (#/hr) 10

Turn Type Perm

Protected Phases

Permitted Phases 4

Actuated Green, G (s) 18.5

Effective Green, g (s) 18.5

Actuated g/C Ratio 0.17

Clearance Time (s) 4.5

Vehicle Extension (s) 3.0

Lane Grp Cap (vph) 240

v/s Ratio Prot

v/s Ratio Perm 0.03

v/c Ratio 0.17

Uniform Delay, d1 39.2

Progression Factor 1.00

Incremental Delay, d2 1.6

Delay (s) 40.8

Level of Service D

Approach Delay (s)

Approach LOS

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 10 10 20 20 10 30 40 560 10 20 450 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.0

Lane Util. Factor 1.00 1.00 0.91 0.91

Frpb, ped/bikes 0.99 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.93 0.93 1.00 1.00

Flt Protected 0.99 0.98 1.00 1.00

Satd. Flow (prot) 1695 1688 5049 5053

Flt Permitted 0.96 0.93 0.89 0.91

Satd. Flow (perm) 1640 1593 4486 4598

Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Adj. Flow (vph) 10 10 21 21 10 31 42 583 10 21 469 10

RTOR Reduction (vph) 0 15 0 0 23 0 0 2 0 0 3 0

Lane Group Flow (vph) 0 26 0 0 39 0 0 633 0 0 497 0

Confl. Peds. (#/hr) 9 8 8 9 12 20 20 12

Confl. Bikes (#/hr) 1 3 5 5

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 1 1

Permitted Phases 2 2 1 1

Actuated Green, G (s) 21.0 21.0 53.0 53.0

Effective Green, g (s) 21.0 21.0 53.0 53.0

Actuated g/C Ratio 0.26 0.26 0.66 0.66

Clearance Time (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 431 418 2972 3046

v/s Ratio Prot

v/s Ratio Perm 0.02 c0.02 c0.14 0.11

v/c Ratio 0.06 0.09 0.21 0.16

Uniform Delay, d1 22.1 22.3 5.3 5.1

Progression Factor 1.00 1.00 1.41 1.00

Incremental Delay, d2 0.3 0.4 0.2 0.1

Delay (s) 22.4 22.7 7.6 5.2

Level of Service C C A A

Approach Delay (s) 22.4 22.7 7.6 5.2

Approach LOS C C A A

Intersection Summary

HCM Average Control Delay 7.9 HCM Level of Service A

HCM Volume to Capacity ratio 0.18

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 6.0

Intersection Capacity Utilization 78.6% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL2 EBT EBR WBL WBT WBR NBL NBT NBR2 SBL SBT SBR

Lane Configurations

Volume (vph) 180 180 130 20 100 30 70 380 20 30 380 110

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.0 5.0 5.0

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.91

Frpb, ped/bikes 1.00 0.99 0.99 1.00 1.00 0.99

Flpb, ped/bikes 0.99 1.00 1.00 0.99 1.00 1.00

Frt 1.00 0.94 0.97 1.00 0.99 0.97

Flt Protected 0.95 1.00 0.99 0.95 1.00 1.00

Satd. Flow (prot) 1751 3273 3387 1758 3503 4838

Flt Permitted 0.65 1.00 0.90 0.37 1.00 0.89

Satd. Flow (perm) 1193 3273 3068 679 3503 4342

Peak-hour factor, PHF 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91

Adj. Flow (vph) 198 198 143 22 110 33 77 418 22 33 418 121

RTOR Reduction (vph) 0 81 0 0 0 0 0 5 0 0 61 0

Lane Group Flow (vph) 198 260 0 0 165 0 77 435 0 0 511 0

Confl. Peds. (#/hr) 19 18 18 19 58 54 54 58

Confl. Bikes (#/hr) 14 8 22 12

Turn Type Perm Perm pm+pt Perm

Protected Phases 3 3 1 6 2

Permitted Phases 3 3 6 2

Actuated Green, G (s) 34.5 34.5 34.5 37.5 37.5 30.0

Effective Green, g (s) 34.5 34.5 34.5 37.5 37.5 30.0

Actuated g/C Ratio 0.43 0.43 0.43 0.47 0.47 0.38

Clearance Time (s) 3.0 3.0 3.0 3.0 5.0 5.0

Lane Grp Cap (vph) 514 1411 1323 379 1642 1628

v/s Ratio Prot 0.08 0.01 c0.12

v/s Ratio Perm c0.17 0.05 0.08 c0.12

v/c Ratio 0.39 0.18 0.12 0.20 0.27 0.31

Uniform Delay, d1 15.5 14.1 13.7 12.0 12.9 17.7

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.92

Incremental Delay, d2 2.2 0.3 0.2 1.2 0.4 0.5

Delay (s) 17.7 14.3 13.9 13.2 13.3 34.6

Level of Service B B B B B C

Approach Delay (s) 15.6 13.9 13.3 34.6

Approach LOS B B B C

Intersection Summary

HCM Average Control Delay 20.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.36

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 13.0

Intersection Capacity Utilization 126.5% ICU Level of Service H

Analysis Period (min) 15

c    Critical Lane Group
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Movement SWR2

Lane Configurations

Volume (vph) 20

Ideal Flow (vphpl) 1900

Total Lost time (s) 5.0

Lane Util. Factor 1.00

Frpb, ped/bikes 1.00

Flpb, ped/bikes 1.00

Frt 0.86

Flt Protected 1.00

Satd. Flow (prot) 1611

Flt Permitted 1.00

Satd. Flow (perm) 1611

Peak-hour factor, PHF 0.91

Adj. Flow (vph) 22

RTOR Reduction (vph) 14

Lane Group Flow (vph) 8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Turn Type custom

Protected Phases

Permitted Phases 2

Actuated Green, G (s) 30.0

Effective Green, g (s) 30.0

Actuated g/C Ratio 0.38

Clearance Time (s) 5.0

Lane Grp Cap (vph) 604

v/s Ratio Prot

v/s Ratio Perm 0.01

v/c Ratio 0.01

Uniform Delay, d1 15.7

Progression Factor 1.00

Incremental Delay, d2 0.0

Delay (s) 15.7

Level of Service B

Approach Delay (s)

Approach LOS

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 50 330 50 50 330 130 70 270 60 210 260 70

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 5.0 4.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0

Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.97 1.00 1.00 0.97 1.00 1.00 0.93

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.96 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 4971 1770 4729 1770 3539 1543 1770 3362 1478

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 4971 1770 4729 1770 3539 1543 1770 3362 1478

Peak-hour factor, PHF 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89

Adj. Flow (vph) 56 371 56 56 371 146 79 303 67 236 292 79

RTOR Reduction (vph) 0 18 0 0 64 0 0 0 49 0 0 58

Lane Group Flow (vph) 56 409 0 56 453 0 79 303 18 236 292 21

Confl. Peds. (#/hr) 4 64 6 44

Confl. Bikes (#/hr) 6 15 8 6

Parking  (#/hr) 0

Turn Type Prot Prot Prot Perm Prot Perm

Protected Phases 3 4 3 4 1 2 1 2

Permitted Phases 2 2

Actuated Green, G (s) 6.7 32.9 6.7 32.9 15.9 26.5 26.5 15.9 26.5 26.5

Effective Green, g (s) 6.7 32.9 6.7 32.9 15.9 26.5 26.5 15.9 26.5 26.5

Actuated g/C Ratio 0.07 0.33 0.07 0.33 0.16 0.26 0.26 0.16 0.26 0.26

Clearance Time (s) 4.0 5.0 4.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 119 1635 119 1556 281 938 409 281 891 392

v/s Ratio Prot c0.03 0.08 0.03 c0.10 0.04 0.09 c0.13 c0.09

v/s Ratio Perm 0.01 0.01

v/c Ratio 0.47 0.25 0.47 0.29 0.28 0.32 0.04 0.84 0.33 0.05

Uniform Delay, d1 44.9 24.5 44.9 24.9 37.0 29.5 27.3 40.8 29.6 27.4

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.1 0.0 1.1 0.0 0.2 0.9 0.2 18.5 1.0 0.3

Delay (s) 46.0 24.6 46.0 24.9 37.2 30.5 27.5 59.4 30.6 27.7

Level of Service D C D C D C C E C C

Approach Delay (s) 27.0 27.0 31.2 41.4

Approach LOS C C C D

Intersection Summary

HCM Average Control Delay 32.0 HCM Level of Service C

HCM Volume to Capacity ratio 0.42

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 71.6% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 40 70 50 70 80 130 130 1150 60 130 1300 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 4.0 4.5 4.0 4.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.91 1.00 0.91

Frpb, ped/bikes 1.00 0.98 1.00 0.97 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.94 1.00 0.85 1.00 0.99 1.00 1.00

Flt Protected 0.95 1.00 0.98 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1761 1715 1811 1535 1770 5038 1770 5077

Flt Permitted 0.58 1.00 0.78 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1075 1715 1451 1535 1770 5038 1770 5077

Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94

Adj. Flow (vph) 43 74 53 74 85 138 138 1223 64 138 1383 11

RTOR Reduction (vph) 0 44 0 0 0 116 0 5 0 0 1 0

Lane Group Flow (vph) 43 83 0 0 159 22 138 1282 0 138 1393 0

Confl. Peds. (#/hr) 8 18 18 8 20 15

Confl. Bikes (#/hr) 13 9 3 8

Turn Type Perm Perm Perm Prot Prot

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 8 8

Actuated Green, G (s) 12.9 12.9 12.9 12.9 7.8 41.1 12.5 45.8

Effective Green, g (s) 12.9 12.9 12.9 12.9 7.8 41.1 12.5 45.8

Actuated g/C Ratio 0.16 0.16 0.16 0.16 0.10 0.51 0.16 0.57

Clearance Time (s) 5.0 5.0 5.0 5.0 4.0 4.5 4.0 4.5

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 173 277 234 248 173 2588 277 2907

v/s Ratio Prot 0.05 c0.08 c0.25 0.08 c0.27

v/s Ratio Perm 0.04 c0.11 0.01

v/c Ratio 0.25 0.30 0.68 0.09 0.80 0.50 0.50 0.48

Uniform Delay, d1 29.3 29.6 31.6 28.6 35.3 12.7 30.9 10.1

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.3 0.2 6.0 0.1 20.7 0.7 0.5 0.6

Delay (s) 29.6 29.8 37.6 28.6 56.0 13.4 31.4 10.6

Level of Service C C D C E B C B

Approach Delay (s) 29.7 33.4 17.5 12.5

Approach LOS C C B B

Intersection Summary

HCM Average Control Delay 17.3 HCM Level of Service B

HCM Volume to Capacity ratio 0.53

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 9.0

Intersection Capacity Utilization 64.3% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 280 670 170 30 640 160 160 180 30 110 190 380

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.99 1.00 0.97

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 0.98 1.00

Frt 1.00 0.97 1.00 0.97 1.00 0.98 1.00 0.90

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 4892 1761 4886 1770 1811 1737 1626

Flt Permitted 0.95 1.00 0.31 1.00 0.14 1.00 0.62 1.00

Satd. Flow (perm) 1770 4892 579 4886 265 1811 1136 1626

Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Adj. Flow (vph) 292 698 177 31 667 167 167 188 31 115 198 396

RTOR Reduction (vph) 0 60 0 0 50 0 0 5 0 0 68 0

Lane Group Flow (vph) 292 815 0 31 784 0 167 214 0 115 526 0

Confl. Peds. (#/hr) 10 10 12 17 23 23 17

Confl. Bikes (#/hr) 3 5 23 17

Turn Type Prot Perm pm+pt Perm

Protected Phases 2 3 4 5 1 6

Permitted Phases 4 1 6

Actuated Green, G (s) 20.8 49.7 24.9 24.9 41.3 41.3 24.1 24.1

Effective Green, g (s) 20.8 49.7 24.9 24.9 41.3 41.3 24.1 24.1

Actuated g/C Ratio 0.21 0.50 0.25 0.25 0.41 0.41 0.24 0.24

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 368 2431 144 1217 308 748 274 392

v/s Ratio Prot c0.17 0.17 c0.16 c0.07 0.12 c0.32

v/s Ratio Perm 0.05 0.15 0.10

v/c Ratio 0.79 0.34 0.22 0.64 0.54 0.29 0.42 1.34

Uniform Delay, d1 37.6 15.2 29.8 33.6 22.2 19.5 32.0 38.0

Progression Factor 1.00 1.00 1.13 1.10 1.00 1.00 1.00 1.00

Incremental Delay, d2 11.2 0.1 0.7 1.1 1.9 1.0 4.7 169.8

Delay (s) 48.7 15.3 34.3 38.0 24.2 20.5 36.7 207.7

Level of Service D B C D C C D F

Approach Delay (s) 23.6 37.8 22.1 180.0

Approach LOS C D C F

Intersection Summary

HCM Average Control Delay 62.8 HCM Level of Service E

HCM Volume to Capacity ratio 0.87

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 17.0

Intersection Capacity Utilization 91.8% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR2 NBL2 NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 30 20 20 30 20 30 20 620 20 20 610 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 4.5 4.5 4.5

Lane Util. Factor 1.00 1.00 0.95 0.95

Frpb, ped/bikes 0.99 0.99 0.99 0.99

Flpb, ped/bikes 0.99 0.99 1.00 1.00

Frt 0.96 0.95 1.00 1.00

Flt Protected 0.98 0.98 1.00 1.00

Satd. Flow (prot) 1722 1715 3498 3480

Flt Permitted 0.85 0.89 0.93 0.93

Satd. Flow (perm) 1494 1555 3251 3231

Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94

Adj. Flow (vph) 32 21 21 32 21 32 21 660 21 21 649 21

RTOR Reduction (vph) 0 19 0 0 29 0 0 1 0 0 0 0

Lane Group Flow (vph) 0 55 0 0 56 0 0 701 0 0 691 0

Confl. Peds. (#/hr) 22 26 26 54 54 93

Confl. Bikes (#/hr) 5 1 45 50

Turn Type Perm Perm custom

Protected Phases 4 4 2

Permitted Phases 4 4 6 6!

Actuated Green, G (s) 6.6 6.6 64.4 64.4

Effective Green, g (s) 6.6 6.6 64.4 64.4

Actuated g/C Ratio 0.08 0.08 0.81 0.81

Clearance Time (s) 4.5 4.5 4.5 4.5

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 123 128 2617 2601

v/s Ratio Prot

v/s Ratio Perm c0.04 0.04 c0.22 0.21

v/c Ratio 0.44 0.43 4.20dl 0.27

Uniform Delay, d1 35.0 34.9 1.9 1.9

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.9 0.9 0.3 0.3

Delay (s) 35.9 35.8 2.2 2.2

Level of Service D D A A

Approach Delay (s) 35.9 35.8 2.2 2.2

Approach LOS D D A A

Intersection Summary

HCM Average Control Delay 5.1 HCM Level of Service A

HCM Volume to Capacity ratio 0.28

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 9.0

Intersection Capacity Utilization 78.5% ICU Level of Service D

Analysis Period (min) 15

dl    Defacto Left Lane.  Recode with 1 though lane as a left lane.

dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.

!    Phase conflict between lane groups.

c    Critical Lane Group
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Movement SER SER2

Lane Configurations

Volume (vph) 220 40

Ideal Flow (vphpl) 1900 1900

Total Lost time (s) 4.5

Lane Util. Factor 1.00

Frpb, ped/bikes 1.00

Flpb, ped/bikes 1.00

Frt 0.86

Flt Protected 1.00

Satd. Flow (prot) 1611

Flt Permitted 1.00

Satd. Flow (perm) 1611

Peak-hour factor, PHF 0.94 0.94

Adj. Flow (vph) 234 43

RTOR Reduction (vph) 3 0

Lane Group Flow (vph) 274 0

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Turn Type custom

Protected Phases 6!

Permitted Phases

Actuated Green, G (s) 64.4

Effective Green, g (s) 64.4

Actuated g/C Ratio 0.81

Clearance Time (s) 4.5

Vehicle Extension (s) 2.0

Lane Grp Cap (vph) 1297

v/s Ratio Prot 0.17

v/s Ratio Perm

v/c Ratio 0.21

Uniform Delay, d1 1.8

Progression Factor 1.00

Incremental Delay, d2 0.4

Delay (s) 2.2

Level of Service A

Approach Delay (s)

Approach LOS

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 20 0 20 80 30 130 10 720 100 90 700 220

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Lane Util. Factor 1.00 0.95 0.95 0.95 1.00 0.95

Frpb, ped/bikes 0.98 1.00 0.95 0.99 1.00 0.96

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.93 1.00 0.88 0.98 1.00 0.96

Flt Protected 0.98 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1658 1681 1485 3427 1770 3291

Flt Permitted 0.98 0.95 1.00 0.94 0.95 1.00

Satd. Flow (perm) 1658 1681 1485 3233 1770 3291

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 20 0 20 82 31 133 10 735 102 92 714 224

RTOR Reduction (vph) 0 19 0 0 121 0 0 7 0 0 18 0

Lane Group Flow (vph) 0 21 0 74 51 0 0 840 0 92 920 0

Confl. Peds. (#/hr) 28 41 28 41

Confl. Bikes (#/hr) 6 5 18 40

Turn Type Split Split Perm Prot

Protected Phases 7 7 8 8 2 1 6

Permitted Phases 2

Actuated Green, G (s) 4.2 9.2 9.2 60.2 8.4 73.1

Effective Green, g (s) 4.2 9.2 9.2 60.2 8.4 73.1

Actuated g/C Ratio 0.04 0.09 0.09 0.60 0.08 0.73

Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 70 155 137 1946 149 2406

v/s Ratio Prot c0.01 c0.04 0.03 c0.05 0.28

v/s Ratio Perm c0.26

v/c Ratio 0.30 0.48 0.37 0.43 0.62 0.38

Uniform Delay, d1 46.5 43.1 42.7 10.7 44.2 5.0

Progression Factor 1.00 1.00 1.00 0.58 1.00 1.00

Incremental Delay, d2 0.9 0.8 0.6 0.6 5.3 0.5

Delay (s) 47.3 44.0 43.3 6.8 49.5 5.5

Level of Service D D D A D A

Approach Delay (s) 47.3 43.5 6.8 9.4

Approach LOS D D A A

Intersection Summary

HCM Average Control Delay 13.0 HCM Level of Service B

HCM Volume to Capacity ratio 0.45

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 82.6% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 260 410 100 90 380 150 90 420 100 240 500 60

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.5 5.0 3.5 5.0 3.5 5.0 3.5 5.0

Lane Util. Factor 0.97 0.95 1.00 0.95 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 0.99 1.00 0.94 1.00 0.98 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.96 1.00 0.97 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3433 3384 1770 3199 1770 3378 1770 3472

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 3433 3384 1770 3199 1770 3378 1770 3472

Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97

Adj. Flow (vph) 268 423 103 93 392 155 93 433 103 247 515 62

RTOR Reduction (vph) 0 22 0 0 45 0 0 19 0 0 8 0

Lane Group Flow (vph) 268 504 0 93 502 0 93 517 0 247 569 0

Confl. Peds. (#/hr) 38 127 51

Confl. Bikes (#/hr) 15 20 19 31

Turn Type Prot Prot Prot Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases

Actuated Green, G (s) 11.0 23.4 7.9 20.3 5.0 39.7 12.0 46.7

Effective Green, g (s) 11.0 23.4 7.9 20.3 5.0 39.7 12.0 46.7

Actuated g/C Ratio 0.11 0.23 0.08 0.20 0.05 0.40 0.12 0.47

Clearance Time (s) 3.5 5.0 3.5 5.0 3.5 5.0 3.5 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 378 792 140 649 89 1341 212 1621

v/s Ratio Prot c0.08 c0.15 0.05 c0.16 0.05 c0.15 c0.14 0.16

v/s Ratio Perm

v/c Ratio 0.71 0.64 0.66 0.77 1.04 0.39 1.17 0.35

Uniform Delay, d1 43.0 34.5 44.8 37.7 47.5 21.5 44.0 17.0

Progression Factor 0.89 1.25 1.00 1.00 1.00 1.00 1.16 0.76

Incremental Delay, d2 4.8 1.2 8.8 5.2 108.2 0.8 112.1 0.6

Delay (s) 42.8 44.2 53.6 42.9 155.7 22.3 163.1 13.5

Level of Service D D D D F C F B

Approach Delay (s) 43.7 44.4 42.0 58.3

Approach LOS D D D E

Intersection Summary

HCM Average Control Delay 47.7 HCM Level of Service D

HCM Volume to Capacity ratio 0.66

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 22.0

Intersection Capacity Utilization 72.4% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 30 630 30 10 620 20 30 30 20 30 30 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 4.5 4.5

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99

Frt 1.00 0.99 1.00 1.00 0.97 0.97

Flt Protected 0.95 1.00 0.95 1.00 0.98 0.98

Satd. Flow (prot) 1766 3511 1767 3519 1738 1734

Flt Permitted 0.38 1.00 0.37 1.00 0.89 0.89

Satd. Flow (perm) 699 3511 681 3519 1581 1577

Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97

Adj. Flow (vph) 31 649 31 10 639 21 31 31 21 31 31 21

RTOR Reduction (vph) 0 4 0 0 3 0 0 15 0 0 15 0

Lane Group Flow (vph) 31 676 0 10 657 0 0 68 0 0 68 0

Confl. Peds. (#/hr) 6 4 4 6 5 26 26 5

Confl. Bikes (#/hr) 5 13 29 33

Turn Type Perm Perm Perm Perm

Protected Phases 1 1 2 2

Permitted Phases 1 1 2 2

Actuated Green, G (s) 46.0 46.0 46.0 46.0 25.0 25.0

Effective Green, g (s) 46.0 46.0 46.0 46.0 25.0 25.0

Actuated g/C Ratio 0.57 0.57 0.57 0.57 0.31 0.31

Clearance Time (s) 5.5 5.5 5.5 5.5 4.5 4.5

Lane Grp Cap (vph) 397 1994 387 1998 488 487

v/s Ratio Prot c0.19 0.19

v/s Ratio Perm 0.04 0.01 0.04 c0.04

v/c Ratio 0.08 0.34 0.03 0.33 0.14 0.14

Uniform Delay, d1 7.9 9.4 7.7 9.3 20.2 20.2

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.4 0.5 0.1 0.4 0.6 0.6

Delay (s) 8.3 9.8 7.8 9.7 20.8 20.8

Level of Service A A A A C C

Approach Delay (s) 9.8 9.7 20.8 20.8

Approach LOS A A C C

Intersection Summary

HCM Average Control Delay 10.9 HCM Level of Service B

HCM Volume to Capacity ratio 0.27

Actuated Cycle Length (s) 81.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 67.5% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 266 700 50 20 670 98 50 40 10 256 52 248

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 0.96 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00

Frt 1.00 0.99 1.00 0.85 0.99 0.93

Flt Protected 0.95 1.00 1.00 1.00 0.98 0.98

Satd. Flow (prot) 1770 3494 3533 1516 1771 3117

Flt Permitted 0.95 1.00 0.93 1.00 0.62 0.79

Satd. Flow (perm) 1770 3494 3275 1516 1131 2517

Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Adj. Flow (vph) 277 729 52 21 698 102 52 42 10 267 54 258

RTOR Reduction (vph) 0 5 0 0 0 56 0 4 0 0 176 0

Lane Group Flow (vph) 277 776 0 0 719 46 0 100 0 0 403 0

Confl. Peds. (#/hr) 23 23 13 77 14 14 77

Confl. Bikes (#/hr) 9 8 14 15

Turn Type Prot Perm Perm Perm Perm

Protected Phases 1 6 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 15.7 40.9 22.2 22.2 17.7 17.7

Effective Green, g (s) 15.7 40.9 22.2 22.2 17.7 17.7

Actuated g/C Ratio 0.24 0.63 0.34 0.34 0.27 0.27

Clearance Time (s) 3.0 3.0 3.0 3.0 3.0 3.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 430 2212 1125 521 310 690

v/s Ratio Prot c0.16 0.22

v/s Ratio Perm c0.22 0.03 0.09 c0.16

v/c Ratio 0.64 0.35 0.64 0.09 0.32 0.58

Uniform Delay, d1 21.9 5.6 17.8 14.3 18.7 20.3

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 3.3 0.1 1.2 0.1 0.6 1.3

Delay (s) 25.2 5.7 19.0 14.4 19.3 21.5

Level of Service C A B B B C

Approach Delay (s) 10.8 18.5 19.3 21.5

Approach LOS B B B C

Intersection Summary

HCM Average Control Delay 16.0 HCM Level of Service B

HCM Volume to Capacity ratio 0.62

Actuated Cycle Length (s) 64.6 Sum of lost time (s) 9.0

Intersection Capacity Utilization 94.1% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 20 910 40 20 820 10 10 0 20 10 0 10

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Hourly flow rate (vph) 21 948 42 21 854 10 10 0 21 10 0 10

Pedestrians 12 4 13 8

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 1 0 1 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 882 649

pX, platoon unblocked

vC, conflicting volume 873 1003 1515 1938 512 1450 1953 452

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 873 1003 1515 1938 512 1450 1953 452

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 97 97 86 100 96 87 100 98

cM capacity (veh/h) 764 679 74 60 500 82 59 545

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 495 516 448 438 31 21

Volume Left 21 0 21 0 10 10

Volume Right 0 42 0 10 21 10

cSH 764 1700 679 1700 172 143

Volume to Capacity 0.03 0.30 0.03 0.26 0.18 0.15

Queue Length 95th (ft) 2 0 2 0 16 12

Control Delay (s) 0.8 0.0 0.9 0.0 30.5 34.4

Lane LOS A A D D

Approach Delay (s) 0.4 0.5 30.5 34.4

Approach LOS D D

Intersection Summary

Average Delay 1.3

Intersection Capacity Utilization 54.1% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 10 870 70 20 790 10 40 10 50 10 10 20

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 11 916 74 21 832 11 42 11 53 11 11 21

Pedestrians 3 3 15 15

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 0 1 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1206 325

pX, platoon unblocked 0.92 0.92 0.92 0.92 0.92 0.92

vC, conflicting volume 857 1004 1476 1888 513 1434 1919 439

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 675 1004 1346 1793 513 1301 1828 221

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 99 97 48 85 89 87 84 97

cM capacity (veh/h) 830 677 80 69 499 81 65 710

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 468 532 437 426 105 42

Volume Left 11 0 21 0 42 11

Volume Right 0 74 0 11 53 21

cSH 830 1700 677 1700 135 131

Volume to Capacity 0.01 0.31 0.03 0.25 0.78 0.32

Queue Length 95th (ft) 1 0 2 0 118 32

Control Delay (s) 0.4 0.0 0.9 0.0 91.6 45.0

Lane LOS A A F E

Approach Delay (s) 0.2 0.5 91.6 45.0

Approach LOS F E

Intersection Summary

Average Delay 6.0

Intersection Capacity Utilization 53.3% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 60 630 230 170 560 70 190 90 140 60 70 70

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 16 12 12 12 12

Total Lost time (s) 5.5 5.5 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 1.00

Frpb, ped/bikes 0.98 0.99 0.99 0.98

Flpb, ped/bikes 1.00 1.00 0.99 1.00

Frt 0.96 0.99 0.96 0.95

Flt Protected 1.00 0.99 0.98 0.99

Satd. Flow (prot) 3336 3435 1921 1712

Flt Permitted 0.83 0.56 0.76 0.82

Satd. Flow (perm) 2763 1934 1502 1427

Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97

Adj. Flow (vph) 62 649 237 175 577 72 196 93 144 62 72 72

RTOR Reduction (vph) 0 59 0 0 13 0 0 33 0 0 35 0

Lane Group Flow (vph) 0 889 0 0 811 0 0 400 0 0 171 0

Confl. Peds. (#/hr) 27 20 27 44 32 32 44

Confl. Bikes (#/hr) 9 4 4 1

Turn Type Perm pm+pt Perm Perm

Protected Phases 1 4 3 2 2

Permitted Phases 1 3 2 2

Actuated Green, G (s) 15.5 26.5 19.0 19.0

Effective Green, g (s) 15.5 26.5 19.0 19.0

Actuated g/C Ratio 0.28 0.48 0.35 0.35

Clearance Time (s) 5.5 5.5 4.0 4.0

Lane Grp Cap (vph) 779 1150 519 493

v/s Ratio Prot c0.10

v/s Ratio Perm c0.32 0.24 c0.27 0.12

v/c Ratio 1.14 0.71 0.77 0.35

Uniform Delay, d1 19.8 11.2 16.1 13.4

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 78.7 3.6 10.6 1.9

Delay (s) 98.4 14.8 26.7 15.3

Level of Service F B C B

Approach Delay (s) 98.4 14.8 26.7 15.3

Approach LOS F B C B

Intersection Summary

HCM Average Control Delay 49.9 HCM Level of Service D

HCM Volume to Capacity ratio 0.95

Actuated Cycle Length (s) 55.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 101.1% ICU Level of Service G

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 160 60 70 320 280 120

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.0 3.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 0.93 1.00 1.00 1.00 0.62

Flpb, ped/bikes 1.00 0.77 1.00 1.00 1.00

Frt 0.96 1.00 1.00 1.00 0.85

Flt Protected 0.96 0.95 1.00 1.00 1.00

Satd. Flow (prot) 1609 1371 1863 1863 987

Flt Permitted 0.96 0.52 1.00 1.00 1.00

Satd. Flow (perm) 1609 756 1863 1863 987

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 174 65 76 348 304 130

RTOR Reduction (vph) 25 0 0 0 0 64

Lane Group Flow (vph) 214 0 76 348 304 66

Confl. Peds. (#/hr) 108 182 366 366

Confl. Bikes (#/hr) 9 10

Turn Type Perm Perm

Protected Phases 2 1 1

Permitted Phases 1 1

Actuated Green, G (s) 21.0 28.0 28.0 28.0 28.0

Effective Green, g (s) 21.0 28.0 28.0 28.0 28.0

Actuated g/C Ratio 0.38 0.51 0.51 0.51 0.51

Clearance Time (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 614 385 948 948 502

v/s Ratio Prot c0.13 c0.19 0.16

v/s Ratio Perm 0.10 0.07

v/c Ratio 0.35 0.20 0.37 0.32 0.13

Uniform Delay, d1 12.1 7.4 8.2 7.9 7.1

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.6 1.1 1.1 0.9 0.5

Delay (s) 13.7 8.5 9.2 8.8 7.6

Level of Service B A A A A

Approach Delay (s) 13.7 9.1 8.5

Approach LOS B A A

Intersection Summary

HCM Average Control Delay 9.9 HCM Level of Service A

HCM Volume to Capacity ratio 0.36

Actuated Cycle Length (s) 55.0 Sum of lost time (s) 6.0

Intersection Capacity Utilization 54.7% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 290 520 440 30 20 240

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.5

Lane Util. Factor 1.00 0.95 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.99 0.88

Flt Protected 0.95 1.00 1.00 1.00

Satd. Flow (prot) 1770 3539 3505 1595

Flt Permitted 0.95 1.00 1.00 1.00

Satd. Flow (perm) 1770 3539 3505 1595

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 305 547 463 32 21 253

RTOR Reduction (vph) 0 0 8 0 176 0

Lane Group Flow (vph) 305 547 487 0 98 0

Confl. Peds. (#/hr) 4

Confl. Bikes (#/hr) 10

Turn Type Prot

Protected Phases 1 6 2 4

Permitted Phases

Actuated Green, G (s) 20.0 38.0 15.0 19.5

Effective Green, g (s) 20.0 38.0 15.0 19.5

Actuated g/C Ratio 0.31 0.59 0.23 0.30

Clearance Time (s) 3.0 3.0 3.0 3.5

Lane Grp Cap (vph) 553 2101 821 486

v/s Ratio Prot c0.17 0.15 c0.14 c0.06

v/s Ratio Perm

v/c Ratio 0.55 0.26 0.59 0.20

Uniform Delay, d1 18.3 6.2 21.8 16.5

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 3.9 0.3 3.1 0.9

Delay (s) 22.2 6.5 24.9 17.4

Level of Service C A C B

Approach Delay (s) 12.2 24.9 17.4

Approach LOS B C B

Intersection Summary

HCM Average Control Delay 16.9 HCM Level of Service B

HCM Volume to Capacity ratio 0.44

Actuated Cycle Length (s) 64.0 Sum of lost time (s) 9.5

Intersection Capacity Utilization 55.1% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 10 50 380 20 50 460

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 5.0 4.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frpb, ped/bikes 0.97 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.89 0.99 1.00 1.00

Flt Protected 0.99 1.00 0.95 1.00

Satd. Flow (prot) 1592 1848 1770 1863

Flt Permitted 0.99 1.00 0.95 1.00

Satd. Flow (perm) 1592 1848 1770 1863

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 11 53 400 21 53 484

RTOR Reduction (vph) 50 0 3 0 0 0

Lane Group Flow (vph) 14 0 418 0 53 484

Confl. Peds. (#/hr) 5

Confl. Bikes (#/hr) 4

Turn Type Prot

Protected Phases 8 6 5 2

Permitted Phases

Actuated Green, G (s) 1.7 11.5 1.4 16.9

Effective Green, g (s) 1.7 11.5 1.4 16.9

Actuated g/C Ratio 0.06 0.42 0.05 0.61

Clearance Time (s) 4.0 5.0 4.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 98 770 90 1141

v/s Ratio Prot c0.01 c0.23 0.03 c0.26

v/s Ratio Perm

v/c Ratio 0.15 0.54 0.59 0.42

Uniform Delay, d1 12.3 6.1 12.8 2.8

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.7 0.8 9.5 0.3

Delay (s) 12.9 6.9 22.3 3.1

Level of Service B A C A

Approach Delay (s) 12.9 6.9 5.0

Approach LOS B A A

Intersection Summary

HCM Average Control Delay 6.2 HCM Level of Service A

HCM Volume to Capacity ratio 0.57

Actuated Cycle Length (s) 27.6 Sum of lost time (s) 14.0

Intersection Capacity Utilization 40.9% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL2 EBL EBT EBR WBL WBT WBR WBR2 NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 10 20 10 10 10 10 20 30 10 20 310 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 12 12 12 12 12

Total Lost time (s) 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 0.98 0.98 1.00

Flpb, ped/bikes 1.00 1.00 1.00

Frt 0.97 0.90 1.00

Flt Protected 0.97 0.99 1.00

Satd. Flow (prot) 1530 1456 1629

Flt Permitted 0.83 0.97 0.94

Satd. Flow (perm) 1313 1418 1538

Peak-hour factor, PHF 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93

Adj. Flow (vph) 11 22 11 11 11 11 22 32 11 22 333 11

RTOR Reduction (vph) 0 0 8 0 0 25 0 0 0 0 2 0

Lane Group Flow (vph) 0 0 47 0 0 51 0 0 0 0 375 0

Confl. Peds. (#/hr) 30 1 84

Confl. Bikes (#/hr) 3 2

Parking  (#/hr) 3 3 3

Turn Type Perm Perm Perm Perm Perm

Protected Phases 1 1 2

Permitted Phases 1 1 1 2 2

Actuated Green, G (s) 14.0 14.0 25.0

Effective Green, g (s) 14.0 14.0 25.0

Actuated g/C Ratio 0.23 0.23 0.42

Clearance Time (s) 4.0 4.0 4.0

Lane Grp Cap (vph) 306 331 641

v/s Ratio Prot

v/s Ratio Perm 0.04 c0.04 0.24

v/c Ratio 0.15 0.16 0.59

Uniform Delay, d1 18.3 18.3 13.5

Progression Factor 1.00 0.75 1.00

Incremental Delay, d2 1.1 1.0 3.9

Delay (s) 19.3 14.7 17.4

Level of Service B B B

Approach Delay (s) 19.3 14.7 17.4

Approach LOS B B B

Intersection Summary

HCM Average Control Delay 19.6 HCM Level of Service B

HCM Volume to Capacity ratio 0.48

Actuated Cycle Length (s) 60.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 62.1% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBL SBT SBR SBR2 SEL2 SEL SER SER2

Lane Configurations

Volume (vph) 40 350 20 40 10 30 30 50

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 16 12 12 12 12 12 12

Total Lost time (s) 4.0 4.0

Lane Util. Factor 1.00 1.00

Frpb, ped/bikes 0.97 1.00

Flpb, ped/bikes 1.00 1.00

Frt 0.98 0.91

Flt Protected 1.00 0.98

Satd. Flow (prot) 1750 1476

Flt Permitted 0.94 0.98

Satd. Flow (perm) 1659 1476

Peak-hour factor, PHF 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93

Adj. Flow (vph) 43 376 22 43 11 32 32 54

RTOR Reduction (vph) 0 6 0 0 0 43 0 0

Lane Group Flow (vph) 0 478 0 0 0 86 0 0

Confl. Peds. (#/hr) 60 82

Confl. Bikes (#/hr) 2 2

Parking  (#/hr) 6 3

Turn Type Perm Perm

Protected Phases 2 4

Permitted Phases 2 4

Actuated Green, G (s) 25.0 9.0

Effective Green, g (s) 25.0 9.0

Actuated g/C Ratio 0.42 0.15

Clearance Time (s) 4.0 4.0

Lane Grp Cap (vph) 691 221

v/s Ratio Prot

v/s Ratio Perm c0.29 0.06

v/c Ratio 0.69 0.39

Uniform Delay, d1 14.3 23.0

Progression Factor 1.00 1.00

Incremental Delay, d2 5.6 5.1

Delay (s) 20.0 28.1

Level of Service B C

Approach Delay (s) 20.0 28.1

Approach LOS B C

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 10 10 0 0 0 0 10 10 10 20 0

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.68 0.68 0.68 0.68 0.68 0.68 0.68 0.68 0.68 0.68 0.68 0.68

Hourly flow rate (vph) 0 15 15 0 0 0 0 15 15 15 29 0

Pedestrians 4 5

Lane Width (ft) 0.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 5 29 37 27 26 53 34 5

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 5 29 37 27 26 53 34 5

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 100 100 98 99 98 97 100

cM capacity (veh/h) 1610 1584 940 862 1050 913 855 1074

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 29 29 44

Volume Left 0 0 15

Volume Right 15 15 0

cSH 1610 947 873

Volume to Capacity 0.00 0.03 0.05

Queue Length 95th (ft) 0 2 4

Control Delay (s) 0.0 8.9 9.3

Lane LOS A A

Approach Delay (s) 0.0 8.9 9.3

Approach LOS A A

Intersection Summary

Average Delay 6.6

Intersection Capacity Utilization 18.3% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 660 0 0 590 20 0 0 10 0 0 0

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89

Hourly flow rate (vph) 0 742 0 0 663 22 0 0 11 0 0 0

Pedestrians 1 15

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1268 632

pX, platoon unblocked

vC, conflicting volume 685 757 1088 1442 387 1057 1431 343

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 685 757 1088 1442 387 1057 1431 343

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 100 100 100 98 100 100 100

cM capacity (veh/h) 904 839 166 130 603 174 132 653

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1

Volume Total 494 247 442 243 11

Volume Left 0 0 0 0 0

Volume Right 0 0 0 22 11

cSH 1700 1700 1700 1700 603

Volume to Capacity 0.29 0.15 0.26 0.14 0.02

Queue Length 95th (ft) 0 0 0 0 1

Control Delay (s) 0.0 0.0 0.0 0.0 11.1

Lane LOS B

Approach Delay (s) 0.0 0.0 11.1

Approach LOS B

Intersection Summary

Average Delay 0.1

Intersection Capacity Utilization 28.6% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 0 970 730 107 0 54

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 1054 793 116 0 59

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 217 1314

pX, platoon unblocked 0.90

vC, conflicting volume 910 1379 455

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 910 1207 455

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 100 100 89

cM capacity (veh/h) 744 159 552

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1

Volume Total 527 527 529 381 59

Volume Left 0 0 0 0 0

Volume Right 0 0 0 116 59

cSH 1700 1700 1700 1700 552

Volume to Capacity 0.31 0.31 0.31 0.22 0.11

Queue Length 95th (ft) 0 0 0 0 9

Control Delay (s) 0.0 0.0 0.0 0.0 12.3

Lane LOS B

Approach Delay (s) 0.0 0.0 12.3

Approach LOS B

Intersection Summary

Average Delay 0.4

Intersection Capacity Utilization 33.6% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR EBR2 WBL WBT WBR NBL NBT NBR NBR2 SBL2

Lane Configurations

Volume (vph) 80 10 60 20 25 10 10 10 877 25 10 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 5.0

Lane Util. Factor 1.00 1.00 0.95

Frpb, ped/bikes 0.99 0.99 1.00

Flpb, ped/bikes 1.00 1.00 1.00

Frt 0.94 0.97 0.99

Flt Protected 0.98 0.97 1.00

Satd. Flow (prot) 1673 1745 3513

Flt Permitted 0.84 0.87 0.95

Satd. Flow (perm) 1446 1569 3338

Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Adj. Flow (vph) 83 10 62 21 26 10 10 10 914 26 10 10

RTOR Reduction (vph) 0 7 0 0 0 8 0 0 1 0 0 0

Lane Group Flow (vph) 0 169 0 0 0 38 0 0 959 0 0 0

Confl. Peds. (#/hr) 14 6 6 14 11

Confl. Bikes (#/hr) 4 9 9

Turn Type Perm Perm Perm Perm

Protected Phases 4 4 2

Permitted Phases 4 4 2 6

Actuated Green, G (s) 11.8 11.8 32.9

Effective Green, g (s) 11.8 11.8 32.9

Actuated g/C Ratio 0.20 0.20 0.56

Clearance Time (s) 3.0 3.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0

Lane Grp Cap (vph) 292 317 1880

v/s Ratio Prot

v/s Ratio Perm c0.12 0.02 c0.29

v/c Ratio 0.58 0.12 0.51

Uniform Delay, d1 21.1 19.1 7.8

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 2.8 0.2 1.0

Delay (s) 23.8 19.2 8.8

Level of Service C B A

Approach Delay (s) 23.8 19.2 8.8

Approach LOS C B A

Intersection Summary

HCM Average Control Delay 10.5 HCM Level of Service B

HCM Volume to Capacity ratio 0.52

Actuated Cycle Length (s) 58.4 Sum of lost time (s) 11.0

Intersection Capacity Utilization 70.3% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBL SBT SBR NWL2 NWL NWR

Lane Configurations

Volume (vph) 50 397 20 10 10 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 3.0

Lane Util. Factor 0.95 1.00

Frpb, ped/bikes 1.00 1.00

Flpb, ped/bikes 1.00 1.00

Frt 0.99 0.95

Flt Protected 0.99 0.97

Satd. Flow (prot) 3491 1718

Flt Permitted 0.78 0.97

Satd. Flow (perm) 2727 1718

Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.92

Adj. Flow (vph) 52 414 21 10 10 11

RTOR Reduction (vph) 0 3 0 0 0 0

Lane Group Flow (vph) 0 494 0 0 31 0

Confl. Peds. (#/hr) 11

Confl. Bikes (#/hr) 1

Turn Type Perm Perm

Protected Phases 6 8

Permitted Phases 6 8

Actuated Green, G (s) 32.9 2.7

Effective Green, g (s) 32.9 2.7

Actuated g/C Ratio 0.56 0.05

Clearance Time (s) 5.0 3.0

Vehicle Extension (s) 3.0 3.0

Lane Grp Cap (vph) 1536 79

v/s Ratio Prot

v/s Ratio Perm 0.18 0.02

v/c Ratio 0.32 0.39

Uniform Delay, d1 6.8 27.1

Progression Factor 1.00 1.00

Incremental Delay, d2 0.1 3.2

Delay (s) 6.9 30.3

Level of Service A C

Approach Delay (s) 6.9 30.3

Approach LOS A C

Intersection Summary
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 197 30 802 387 50 282

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 11 11

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 *1.00

Frpb, ped/bikes 0.99 0.98 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.98 0.95 1.00 1.00

Flt Protected 0.96 1.00 0.95 1.00

Satd. Flow (prot) 1741 3298 1711 3601

Flt Permitted 0.96 1.00 0.95 1.00

Satd. Flow (perm) 1741 3298 1711 3601

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 201 31 818 395 51 288

RTOR Reduction (vph) 12 0 81 0 0 0

Lane Group Flow (vph) 220 0 1132 0 51 288

Confl. Peds. (#/hr) 38 15 15

Confl. Bikes (#/hr) 5 16

Turn Type Prot

Protected Phases 8 2 1 6

Permitted Phases

Actuated Green, G (s) 11.2 29.0 2.8 35.8

Effective Green, g (s) 11.2 29.0 2.8 35.8

Actuated g/C Ratio 0.20 0.53 0.05 0.65

Clearance Time (s) 4.0 4.0 4.0 4.0

Vehicle Extension (s) 2.0 2.0 3.0 2.0

Lane Grp Cap (vph) 355 1739 87 2344

v/s Ratio Prot c0.13 c0.34 c0.03 0.08

v/s Ratio Perm

v/c Ratio 0.62 0.65 0.59 0.12

Uniform Delay, d1 20.0 9.4 25.5 3.6

Progression Factor 1.00 1.33 1.00 1.00

Incremental Delay, d2 2.3 1.7 9.7 0.1

Delay (s) 22.2 14.2 35.2 3.8

Level of Service C B D A

Approach Delay (s) 22.2 14.2 8.5

Approach LOS C B A

Intersection Summary

HCM Average Control Delay 14.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.64

Actuated Cycle Length (s) 55.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 62.1% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 0 413 408 1189 438 40

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 12 11 10 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 0.95 0.95

Frpb, ped/bikes 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.86 1.00 1.00 0.99

Flt Protected 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1611 1711 3303 3328

Flt Permitted 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1611 1711 3303 3328

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 0 421 416 1213 447 41

RTOR Reduction (vph) 0 0 0 0 11 0

Lane Group Flow (vph) 0 421 416 1213 477 0

Confl. Peds. (#/hr) 97

Confl. Bikes (#/hr) 3

Turn Type Over Prot

Protected Phases 1 1 6 2

Permitted Phases

Actuated Green, G (s) 18.3 18.3 41.5 26.7

Effective Green, g (s) 18.3 18.3 41.5 26.7

Actuated g/C Ratio 0.33 0.33 0.75 0.49

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 536 569 2492 1616

v/s Ratio Prot c0.26 0.24 c0.37 0.14

v/s Ratio Perm

v/c Ratio 0.79 0.73 0.49 0.29

Uniform Delay, d1 16.6 16.2 2.6 8.5

Progression Factor 1.00 1.14 0.77 0.73

Incremental Delay, d2 7.4 3.4 0.5 0.5

Delay (s) 24.0 21.8 2.5 6.7

Level of Service C C A A

Approach Delay (s) 24.0 7.4 6.7

Approach LOS C A A

Intersection Summary

HCM Average Control Delay 10.0 HCM Level of Service B

HCM Volume to Capacity ratio 0.57

Actuated Cycle Length (s) 55.0 Sum of lost time (s) 5.0

Intersection Capacity Utilization 48.1% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 20 0 40 96 0 281 0 1284 235 148 704 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 11 11 11 10 12 10

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 0.99 1.00 0.94 0.96 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.91 1.00 0.85 0.98 1.00 1.00

Flt Protected 0.98 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1648 1770 1492 3208 1652 3539

Flt Permitted 0.46 0.76 1.00 1.00 0.95 1.00

Satd. Flow (perm) 773 1418 1492 3208 1652 3539

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 20 0 41 98 0 287 0 1310 240 151 718 0

RTOR Reduction (vph) 0 35 0 0 119 0 0 10 0 0 0 0

Lane Group Flow (vph) 0 26 0 98 168 0 0 1540 0 151 718 0

Confl. Peds. (#/hr) 38 33 73 73 33

Confl. Bikes (#/hr) 3 1 16 23

Turn Type Perm Perm Prot

Protected Phases 4 8 2 1 6

Permitted Phases 4 8

Actuated Green, G (s) 17.4 17.4 17.4 70.6 7.0 82.6

Effective Green, g (s) 17.4 17.4 17.4 70.6 7.0 82.6

Actuated g/C Ratio 0.16 0.16 0.16 0.64 0.06 0.75

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 122 224 236 2059 105 2657

v/s Ratio Prot c0.11 c0.48 c0.09 0.20

v/s Ratio Perm 0.03 0.07

v/c Ratio 0.22 0.44 0.71 0.75 1.44 0.27

Uniform Delay, d1 40.4 41.9 43.9 13.6 51.5 4.3

Progression Factor 1.06 1.00 1.00 0.26 1.05 1.03

Incremental Delay, d2 0.9 1.4 9.8 0.9 238.5 0.2

Delay (s) 43.7 43.2 53.7 4.3 292.4 4.6

Level of Service D D D A F A

Approach Delay (s) 43.7 51.0 4.3 54.6

Approach LOS D D A D

Intersection Summary

HCM Average Control Delay 26.7 HCM Level of Service C

HCM Volume to Capacity ratio 0.79

Actuated Cycle Length (s) 110.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 86.7% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 280 841 80 183 475 393 110 848 201 357 370 142

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 12 12 11 11 11 11 11 11

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 0.97 0.95

Frpb, ped/bikes 1.00 1.00 1.00 0.98 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.93 1.00 0.97 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 3485 1711 3248 1711 3288 3319 3256

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1770 3485 1711 3248 1711 3288 3319 3256

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 286 858 82 187 485 401 112 865 205 364 378 145

RTOR Reduction (vph) 0 7 0 0 143 0 0 18 0 0 36 0

Lane Group Flow (vph) 286 933 0 187 743 0 112 1052 0 364 487 0

Confl. Peds. (#/hr) 9 20 37 8

Confl. Bikes (#/hr) 8 4 6 6

Turn Type Prot Prot Prot Prot

Protected Phases 1 6 5 2 3 8 7 4

Permitted Phases

Actuated Green, G (s) 17.2 34.0 14.5 31.3 11.3 35.0 10.5 34.2

Effective Green, g (s) 17.2 34.0 14.5 31.3 11.3 35.0 10.5 34.2

Actuated g/C Ratio 0.16 0.31 0.13 0.28 0.10 0.32 0.10 0.31

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 277 1077 226 924 176 1046 317 1012

v/s Ratio Prot c0.16 c0.27 0.11 0.23 0.07 c0.32 c0.11 0.15

v/s Ratio Perm

v/c Ratio 1.03 0.87 0.83 0.80 0.64 1.01 1.15 0.48

Uniform Delay, d1 46.4 35.9 46.5 36.5 47.4 37.5 49.8 30.7

Progression Factor 1.00 1.00 0.80 0.44 0.91 0.93 0.93 0.88

Incremental Delay, d2 62.7 7.5 18.3 4.3 7.0 28.4 96.5 1.6

Delay (s) 109.1 43.3 55.6 20.3 50.0 63.3 142.7 28.7

Level of Service F D E C D E F C

Approach Delay (s) 58.7 26.5 62.0 75.5

Approach LOS E C E E

Intersection Summary

HCM Average Control Delay 55.1 HCM Level of Service E

HCM Volume to Capacity ratio 0.99

Actuated Cycle Length (s) 110.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 96.9% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 67 10 60 30 20 40 80 1173 20 20 534 47

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.0

Lane Util. Factor 1.00 1.00 0.91 0.91

Frpb, ped/bikes 0.98 0.98 1.00 0.99

Flpb, ped/bikes 0.99 0.99 1.00 1.00

Frt 0.94 0.94 1.00 0.99

Flt Protected 0.98 0.98 1.00 1.00

Satd. Flow (prot) 1664 1682 5042 4976

Flt Permitted 0.74 0.84 0.84 0.88

Satd. Flow (perm) 1254 1431 4252 4371

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 68 10 61 31 20 41 82 1197 20 20 545 48

RTOR Reduction (vph) 0 34 0 0 35 0 0 1 0 0 4 0

Lane Group Flow (vph) 0 105 0 0 57 0 0 1298 0 0 609 0

Confl. Peds. (#/hr) 14 35 35 14 38 23 23 38

Confl. Bikes (#/hr) 4 6 9 13

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 1 1

Permitted Phases 2 2 1 1

Actuated Green, G (s) 13.3 13.3 90.7 90.7

Effective Green, g (s) 13.3 13.3 90.7 90.7

Actuated g/C Ratio 0.12 0.12 0.82 0.82

Clearance Time (s) 3.0 3.0 3.0 3.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 152 173 3506 3604

v/s Ratio Prot

v/s Ratio Perm c0.08 0.04 c0.31 0.14

v/c Ratio 0.69 0.33 0.37 0.17

Uniform Delay, d1 46.4 44.3 2.4 2.0

Progression Factor 1.00 1.00 1.00 0.43

Incremental Delay, d2 12.3 1.1 0.3 0.1

Delay (s) 58.6 45.4 2.7 0.9

Level of Service E D A A

Approach Delay (s) 58.6 45.4 2.7 0.9

Approach LOS E D A A

Intersection Summary

HCM Average Control Delay 7.7 HCM Level of Service A

HCM Volume to Capacity ratio 0.41

Actuated Cycle Length (s) 110.0 Sum of lost time (s) 6.0

Intersection Capacity Utilization 82.2% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL2 EBT EBR WBL WBT WBR NBL NBT NBR2 SBL SBT SBR

Lane Configurations

Volume (vph) 310 280 110 40 150 72 100 928 50 32 399 101

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.0 5.0 5.0

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.91

Frpb, ped/bikes 1.00 0.99 0.99 1.00 1.00 0.99

Flpb, ped/bikes 0.99 1.00 1.00 0.99 1.00 1.00

Frt 1.00 0.96 0.96 1.00 0.99 0.97

Flt Protected 0.95 1.00 0.99 0.95 1.00 1.00

Satd. Flow (prot) 1746 3360 3333 1757 3501 4862

Flt Permitted 0.57 1.00 0.87 0.39 1.00 0.85

Satd. Flow (perm) 1055 3360 2909 715 3501 4139

Peak-hour factor, PHF 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

Adj. Flow (vph) 313 283 111 40 152 73 101 937 51 32 403 102

RTOR Reduction (vph) 0 52 0 0 0 0 0 5 0 0 48 0

Lane Group Flow (vph) 313 342 0 0 265 0 101 983 0 0 489 0

Confl. Peds. (#/hr) 28 21 21 28 58 66 66 58

Confl. Bikes (#/hr) 9 4 18 13

Turn Type Perm Perm pm+pt Perm

Protected Phases 3 3 1 6 2

Permitted Phases 3 3 6 2

Actuated Green, G (s) 34.5 34.5 34.5 37.5 37.5 30.0

Effective Green, g (s) 34.5 34.5 34.5 37.5 37.5 30.0

Actuated g/C Ratio 0.43 0.43 0.43 0.47 0.47 0.38

Clearance Time (s) 3.0 3.0 3.0 3.0 5.0 5.0

Lane Grp Cap (vph) 455 1449 1255 394 1641 1552

v/s Ratio Prot 0.10 0.01 c0.28

v/s Ratio Perm c0.30 0.09 0.11 0.12

v/c Ratio 0.69 0.24 0.21 0.26 0.60 0.31

Uniform Delay, d1 18.4 14.4 14.2 12.1 15.7 17.7

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 8.2 0.4 0.4 1.6 1.6 0.5

Delay (s) 26.6 14.8 14.6 13.7 17.3 18.3

Level of Service C B B B B B

Approach Delay (s) 20.0 14.6 17.0 18.3

Approach LOS C B B B

Intersection Summary

HCM Average Control Delay 17.8 HCM Level of Service B

HCM Volume to Capacity ratio 0.64

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 128.8% ICU Level of Service H

Analysis Period (min) 15

c    Critical Lane Group
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Movement SWR2

Lane Configurations

Volume (vph) 20

Ideal Flow (vphpl) 1900

Total Lost time (s) 5.0

Lane Util. Factor 1.00

Frpb, ped/bikes 1.00

Flpb, ped/bikes 1.00

Frt 0.86

Flt Protected 1.00

Satd. Flow (prot) 1611

Flt Permitted 1.00

Satd. Flow (perm) 1611

Peak-hour factor, PHF 0.99

Adj. Flow (vph) 20

RTOR Reduction (vph) 13

Lane Group Flow (vph) 8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Turn Type custom

Protected Phases

Permitted Phases 2

Actuated Green, G (s) 30.0

Effective Green, g (s) 30.0

Actuated g/C Ratio 0.38

Clearance Time (s) 5.0

Lane Grp Cap (vph) 604

v/s Ratio Prot

v/s Ratio Perm 0.00

v/c Ratio 0.01

Uniform Delay, d1 15.7

Progression Factor 1.00

Incremental Delay, d2 0.0

Delay (s) 15.7

Level of Service B

Approach Delay (s)

Approach LOS

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 115 510 80 100 410 281 150 602 90 231 362 85

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 10 11 11 11 11 11

Total Lost time (s) 4.0 5.0 4.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0

Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.93 1.00 1.00 0.98 1.00 1.00 0.87

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.94 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 4971 1770 4448 1652 3421 1503 1711 3421 1332

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 4971 1770 4448 1652 3421 1503 1711 3421 1332

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 121 537 84 105 432 296 158 634 95 243 381 89

RTOR Reduction (vph) 0 20 0 0 116 0 0 0 70 0 0 66

Lane Group Flow (vph) 121 601 0 105 612 0 158 634 25 243 381 23

Confl. Peds. (#/hr) 1 121 1 98

Confl. Bikes (#/hr) 4 3 6 10

Turn Type Prot Prot Prot Perm Prot Perm

Protected Phases 3 4 3 4 1 2 1 2

Permitted Phases 2 2

Actuated Green, G (s) 9.8 28.6 9.8 28.6 17.6 26.0 26.0 17.6 26.0 26.0

Effective Green, g (s) 9.8 28.6 9.8 28.6 17.6 26.0 26.0 17.6 26.0 26.0

Actuated g/C Ratio 0.10 0.29 0.10 0.29 0.18 0.26 0.26 0.18 0.26 0.26

Clearance Time (s) 4.0 5.0 4.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 173 1422 173 1272 291 889 391 301 889 346

v/s Ratio Prot c0.07 0.12 0.06 c0.14 0.10 c0.19 c0.14 0.11

v/s Ratio Perm 0.02 0.02

v/c Ratio 0.70 0.42 0.61 0.48 0.54 0.71 0.06 0.81 0.43 0.07

Uniform Delay, d1 43.7 29.0 43.3 29.6 37.5 33.6 27.8 39.6 30.8 27.9

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 9.5 0.1 4.1 0.1 1.1 4.9 0.3 13.8 1.5 0.4

Delay (s) 53.2 29.1 47.3 29.7 38.6 38.5 28.1 53.4 32.3 28.2

Level of Service D C D C D D C D C C

Approach Delay (s) 33.0 31.9 37.4 39.0

Approach LOS C C D D

Intersection Summary

HCM Average Control Delay 35.3 HCM Level of Service D

HCM Volume to Capacity ratio 0.65

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 75.0% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 60 86 90 150 77 198 140 1560 79 177 1480 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 4.0 4.5 4.0 4.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.91 1.00 0.91

Frpb, ped/bikes 1.00 0.96 1.00 0.97 1.00 1.00 1.00 1.00

Flpb, ped/bikes 0.99 1.00 0.97 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.92 1.00 0.85 1.00 0.99 1.00 1.00

Flt Protected 0.95 1.00 0.97 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1753 1651 1753 1536 1770 5044 1770 5078

Flt Permitted 0.45 1.00 0.59 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 822 1651 1063 1536 1770 5044 1770 5078

Peak-hour factor, PHF 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93

Adj. Flow (vph) 65 92 97 161 83 213 151 1677 85 190 1591 11

RTOR Reduction (vph) 0 41 0 0 0 159 0 5 0 0 1 0

Lane Group Flow (vph) 65 148 0 0 244 54 151 1757 0 190 1601 0

Confl. Peds. (#/hr) 15 60 60 15 4 14

Confl. Bikes (#/hr) 11 4 3 3

Turn Type Perm Perm Perm Prot Prot

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 8 8

Actuated Green, G (s) 25.2 25.2 25.2 25.2 12.6 43.8 17.5 48.7

Effective Green, g (s) 25.2 25.2 25.2 25.2 12.6 43.8 17.5 48.7

Actuated g/C Ratio 0.25 0.25 0.25 0.25 0.13 0.44 0.18 0.49

Clearance Time (s) 5.0 5.0 5.0 5.0 4.0 4.5 4.0 4.5

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 207 416 268 387 223 2209 310 2473

v/s Ratio Prot 0.09 0.09 c0.35 0.11 c0.32

v/s Ratio Perm 0.08 c0.23 0.03

v/c Ratio 0.31 0.36 0.91 0.14 0.68 0.80 0.61 0.65

Uniform Delay, d1 30.4 30.7 36.3 29.0 41.8 24.2 38.1 19.2

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.3 0.2 31.9 0.1 6.3 3.1 2.5 1.3

Delay (s) 30.7 30.9 68.2 29.0 48.0 27.3 40.6 20.5

Level of Service C C E C D C D C

Approach Delay (s) 30.9 50.0 28.9 22.7

Approach LOS C D C C

Intersection Summary

HCM Average Control Delay 28.7 HCM Level of Service C

HCM Volume to Capacity ratio 0.78

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 9.5

Intersection Capacity Utilization 98.8% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 290 983 180 40 785 131 150 220 40 150 150 390

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 0.99 1.00 0.96

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00

Frt 1.00 0.98 1.00 0.98 1.00 0.98 1.00 0.89

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 4944 1767 4939 1770 1805 1743 1599

Flt Permitted 0.95 1.00 0.22 1.00 0.13 1.00 0.59 1.00

Satd. Flow (perm) 1770 4944 409 4939 240 1805 1087 1599

Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Adj. Flow (vph) 302 1024 188 42 818 136 156 229 42 156 156 406

RTOR Reduction (vph) 0 31 0 0 23 0 0 5 0 0 88 0

Lane Group Flow (vph) 302 1181 0 42 931 0 156 266 0 156 474 0

Confl. Peds. (#/hr) 4 4 14 3 20 20 3

Confl. Bikes (#/hr) 3 6 32 43

Turn Type Prot Perm pm+pt Perm

Protected Phases 2 3 4 5 1 6

Permitted Phases 4 1 6

Actuated Green, G (s) 22.7 53.3 26.6 26.6 41.7 41.7 27.0 27.0

Effective Green, g (s) 22.7 53.3 26.6 26.6 41.7 41.7 27.0 27.0

Actuated g/C Ratio 0.22 0.51 0.26 0.26 0.40 0.40 0.26 0.26

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 386 2534 105 1263 254 724 282 415

v/s Ratio Prot c0.17 0.24 c0.19 c0.06 0.15 c0.30

v/s Ratio Perm 0.10 0.18 0.14

v/c Ratio 0.78 0.47 0.40 0.74 0.61 0.37 0.55 1.14

Uniform Delay, d1 38.3 16.2 32.1 35.5 24.3 21.9 33.3 38.5

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 9.9 0.1 2.5 2.3 4.4 1.4 7.6 88.9

Delay (s) 48.2 16.4 34.6 37.8 28.6 23.3 40.9 127.4

Level of Service D B C D C C D F

Approach Delay (s) 22.7 37.6 25.3 108.6

Approach LOS C D C F

Intersection Summary

HCM Average Control Delay 44.0 HCM Level of Service D

HCM Volume to Capacity ratio 0.86

Actuated Cycle Length (s) 104.0 Sum of lost time (s) 17.0

Intersection Capacity Utilization 91.1% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR2 NBL2 NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 50 50 30 30 50 40 30 851 20 20 632 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 4.5 4.5 4.5

Lane Util. Factor 1.00 1.00 0.95 0.95

Frpb, ped/bikes 0.99 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.97 0.95 1.00 1.00

Flt Protected 0.98 0.99 1.00 1.00

Satd. Flow (prot) 1752 1740 3498 3508

Flt Permitted 0.77 0.87 0.92 0.91

Satd. Flow (perm) 1373 1528 3210 3209

Peak-hour factor, PHF 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93

Adj. Flow (vph) 54 54 32 32 54 43 32 915 22 22 680 11

RTOR Reduction (vph) 0 20 0 0 34 0 0 1 0 0 0 0

Lane Group Flow (vph) 0 120 0 0 95 0 0 968 0 0 713 0

Confl. Peds. (#/hr) 14 30 30 72 47 47 77

Confl. Bikes (#/hr) 1 3 71 59

Turn Type Perm Perm custom

Protected Phases 4 4 2

Permitted Phases 4 4 6 6!

Actuated Green, G (s) 10.7 10.7 60.3 60.3

Effective Green, g (s) 10.7 10.7 60.3 60.3

Actuated g/C Ratio 0.13 0.13 0.75 0.75

Clearance Time (s) 4.5 4.5 4.5 4.5

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 184 204 2420 2419

v/s Ratio Prot

v/s Ratio Perm c0.09 0.06 c0.30 0.22

v/c Ratio 0.65 0.47 8.00dl 0.29

Uniform Delay, d1 32.9 32.0 3.5 3.1

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 6.2 0.6 0.5 0.3

Delay (s) 39.1 32.6 4.0 3.4

Level of Service D C A A

Approach Delay (s) 39.1 32.6 4.0 3.4

Approach LOS D C A A

Intersection Summary

HCM Average Control Delay 7.6 HCM Level of Service A

HCM Volume to Capacity ratio 0.44

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 9.0

Intersection Capacity Utilization 96.2% ICU Level of Service F

Analysis Period (min) 15

dl    Defacto Left Lane.  Recode with 1 though lane as a left lane.

dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.

!    Phase conflict between lane groups.

c    Critical Lane Group
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Movement SER SER2

Lane Configurations

Volume (vph) 220 50

Ideal Flow (vphpl) 1900 1900

Total Lost time (s) 4.5

Lane Util. Factor 1.00

Frpb, ped/bikes 1.00

Flpb, ped/bikes 1.00

Frt 0.86

Flt Protected 1.00

Satd. Flow (prot) 1611

Flt Permitted 1.00

Satd. Flow (perm) 1611

Peak-hour factor, PHF 0.93 0.93

Adj. Flow (vph) 237 54

RTOR Reduction (vph) 5 0

Lane Group Flow (vph) 286 0

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Turn Type custom

Protected Phases 6!

Permitted Phases

Actuated Green, G (s) 60.3

Effective Green, g (s) 60.3

Actuated g/C Ratio 0.75

Clearance Time (s) 4.5

Vehicle Extension (s) 2.0

Lane Grp Cap (vph) 1214

v/s Ratio Prot 0.18

v/s Ratio Perm

v/c Ratio 0.24

Uniform Delay, d1 2.9

Progression Factor 1.00

Incremental Delay, d2 0.5

Delay (s) 3.4

Level of Service A

Approach Delay (s)

Approach LOS

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 10 10 20 160 60 160 10 1028 210 80 837 140

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Lane Util. Factor 1.00 0.95 0.95 0.95 1.00 0.95

Frpb, ped/bikes 0.99 1.00 0.96 0.98 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.93 1.00 0.90 0.97 1.00 0.98

Flt Protected 0.99 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1696 1681 1527 3377 1770 3391

Flt Permitted 0.99 0.95 1.00 0.95 0.95 1.00

Satd. Flow (perm) 1696 1681 1527 3195 1770 3391

Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97

Adj. Flow (vph) 10 10 21 165 62 165 10 1060 216 82 863 144

RTOR Reduction (vph) 0 20 0 0 83 0 0 12 0 0 10 0

Lane Group Flow (vph) 0 21 0 148 161 0 0 1274 0 82 997 0

Confl. Peds. (#/hr) 1 24 34 24 24 34

Confl. Bikes (#/hr) 6 60 68

Turn Type Split Split Perm Prot

Protected Phases 7 7 8 8 2 1 6

Permitted Phases 2

Actuated Green, G (s) 4.2 14.8 14.8 55.0 8.0 67.5

Effective Green, g (s) 4.2 14.8 14.8 55.0 8.0 67.5

Actuated g/C Ratio 0.04 0.15 0.15 0.55 0.08 0.68

Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 71 249 226 1757 142 2289

v/s Ratio Prot c0.01 0.09 c0.11 c0.05 0.29

v/s Ratio Perm c0.40

v/c Ratio 0.29 0.59 0.71 0.73 0.58 0.44

Uniform Delay, d1 46.5 39.8 40.6 16.8 44.4 7.5

Progression Factor 1.00 1.00 1.00 0.82 1.00 1.00

Incremental Delay, d2 0.8 2.5 8.6 1.6 3.5 0.6

Delay (s) 47.3 42.3 49.2 15.4 47.9 8.1

Level of Service D D D B D A

Approach Delay (s) 47.3 46.6 15.4 11.1

Approach LOS D D B B

Intersection Summary

HCM Average Control Delay 18.5 HCM Level of Service B

HCM Volume to Capacity ratio 0.69

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 92.5% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 450 603 80 120 416 218 100 580 129 297 660 60

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.5 5.0 3.5 5.0 3.5 5.0 3.5 5.0

Lane Util. Factor 0.97 0.95 1.00 0.95 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 0.99 1.00 0.98 1.00 0.98 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.95 1.00 0.97 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3433 3444 1770 3291 1770 3372 1770 3464

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 3433 3444 1770 3291 1770 3372 1770 3464

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 459 615 82 122 424 222 102 592 132 303 673 61

RTOR Reduction (vph) 0 11 0 0 71 0 0 18 0 0 6 0

Lane Group Flow (vph) 459 686 0 122 575 0 102 706 0 303 728 0

Confl. Peds. (#/hr) 44 23 54 53

Confl. Bikes (#/hr) 11 15 52 53

Turn Type Prot Prot Prot Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases

Actuated Green, G (s) 12.0 24.7 9.8 22.5 5.0 36.5 12.0 43.5

Effective Green, g (s) 12.0 24.7 9.8 22.5 5.0 36.5 12.0 43.5

Actuated g/C Ratio 0.12 0.25 0.10 0.22 0.05 0.36 0.12 0.44

Clearance Time (s) 3.5 5.0 3.5 5.0 3.5 5.0 3.5 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 412 851 173 740 89 1231 212 1507

v/s Ratio Prot c0.13 c0.20 0.07 0.17 0.06 c0.21 c0.17 0.21

v/s Ratio Perm

v/c Ratio 1.11 0.81 0.71 0.78 1.15 0.57 1.43 0.48

Uniform Delay, d1 44.0 35.4 43.7 36.4 47.5 25.5 44.0 20.2

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.14 0.72

Incremental Delay, d2 79.0 5.3 10.2 4.7 140.2 1.9 216.5 1.0

Delay (s) 123.0 40.7 53.9 41.1 187.7 27.4 266.6 15.5

Level of Service F D D D F C F B

Approach Delay (s) 73.4 43.1 47.2 88.9

Approach LOS E D D F

Intersection Summary

HCM Average Control Delay 65.8 HCM Level of Service E

HCM Volume to Capacity ratio 0.80

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 84.4% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 50 930 30 25 664 33 50 60 35 53 40 30

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 4.5 4.5

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.99 0.97 0.97

Flt Protected 0.95 1.00 0.95 1.00 0.98 0.98

Satd. Flow (prot) 1763 3519 1765 3509 1748 1738

Flt Permitted 0.34 1.00 0.23 1.00 0.87 0.83

Satd. Flow (perm) 638 3519 429 3509 1543 1477

Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Adj. Flow (vph) 52 969 31 26 692 34 52 62 36 55 42 31

RTOR Reduction (vph) 0 3 0 0 4 0 0 14 0 0 15 0

Lane Group Flow (vph) 52 997 0 26 722 0 0 136 0 0 113 0

Confl. Peds. (#/hr) 13 14 14 13 16 9 9 16

Confl. Bikes (#/hr) 10 4 26 32

Turn Type Perm Perm Perm Perm

Protected Phases 1 1 2 2

Permitted Phases 1 1 2 2

Actuated Green, G (s) 46.0 46.0 46.0 46.0 25.0 25.0

Effective Green, g (s) 46.0 46.0 46.0 46.0 25.0 25.0

Actuated g/C Ratio 0.57 0.57 0.57 0.57 0.31 0.31

Clearance Time (s) 5.5 5.5 5.5 5.5 4.5 4.5

Lane Grp Cap (vph) 362 1998 244 1993 476 456

v/s Ratio Prot c0.28 0.21

v/s Ratio Perm 0.08 0.06 c0.09 0.08

v/c Ratio 0.14 0.50 0.11 0.36 0.29 0.25

Uniform Delay, d1 8.2 10.6 8.0 9.5 21.2 21.0

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.8 0.9 0.9 0.5 1.5 1.3

Delay (s) 9.1 11.4 8.9 10.0 22.7 22.3

Level of Service A B A B C C

Approach Delay (s) 11.3 10.0 22.7 22.3

Approach LOS B A C C

Intersection Summary

HCM Average Control Delay 12.3 HCM Level of Service B

HCM Volume to Capacity ratio 0.42

Actuated Cycle Length (s) 81.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 70.7% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 356 987 60 20 676 192 40 47 10 334 57 332

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 10 11 11 11 11 11 12 12 12 12 12 12

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.97 0.95 1.00 0.95 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 1.00 0.90

Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 0.99 1.00

Frt 1.00 0.99 1.00 0.97 0.99 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.98 0.96 1.00

Satd. Flow (prot) 3204 3376 1711 3283 1770 1763 1430

Flt Permitted 0.95 1.00 0.95 1.00 0.65 0.69 1.00

Satd. Flow (perm) 3204 3376 1711 3283 1178 1274 1430

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 363 1007 61 20 690 196 41 48 10 341 58 339

RTOR Reduction (vph) 0 4 0 0 23 0 0 4 0 0 0 223

Lane Group Flow (vph) 363 1064 0 20 863 0 0 95 0 0 399 116

Confl. Peds. (#/hr) 19 15 66 16 16 66

Confl. Bikes (#/hr) 9 4 13 20

Turn Type Prot Prot Perm Perm Perm

Protected Phases 7 4 3 8 2 6

Permitted Phases 2 6 6

Actuated Green, G (s) 17.4 58.7 1.6 42.9 37.7 37.7 37.7

Effective Green, g (s) 17.4 58.7 1.6 42.9 37.7 37.7 37.7

Actuated g/C Ratio 0.16 0.53 0.01 0.39 0.34 0.34 0.34

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 507 1802 25 1280 404 437 490

v/s Ratio Prot c0.11 0.32 0.01 c0.26

v/s Ratio Perm 0.08 c0.31 0.08

v/c Ratio 0.72 0.59 0.80 0.67 0.24 0.91 0.24

Uniform Delay, d1 44.0 17.5 54.0 27.8 25.8 34.6 25.9

Progression Factor 0.55 0.15 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.7 0.5 95.2 2.9 0.3 23.2 0.3

Delay (s) 25.7 3.2 149.2 30.6 26.1 57.8 26.1

Level of Service C A F C C E C

Approach Delay (s) 8.9 33.2 26.1 43.3

Approach LOS A C C D

Intersection Summary

HCM Average Control Delay 24.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.77

Actuated Cycle Length (s) 110.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 73.5% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 20 1204 101 10 831 50 11 10 10 10 10 11

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94

Hourly flow rate (vph) 21 1281 107 11 884 53 12 11 11 11 11 12

Pedestrians 11 1 16 9

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 1 0 1 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 881 649

pX, platoon unblocked 0.99 0.81 0.81 0.81 0.81 0.81 0.81 0.99

vC, conflicting volume 946 1404 1884 2361 711 1641 2388 489

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 931 1021 1581 2169 161 1280 2202 470

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 97 98 71 70 98 85 68 98

cM capacity (veh/h) 720 537 41 35 680 71 33 527

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 662 748 453 495 33 33

Volume Left 21 0 11 0 12 11

Volume Right 0 107 0 53 11 12

cSH 720 1700 537 1700 54 67

Volume to Capacity 0.03 0.44 0.02 0.29 0.61 0.49

Queue Length 95th (ft) 2 0 2 0 61 50

Control Delay (s) 0.8 0.0 0.6 0.0 144.5 102.7

Lane LOS A A F F

Approach Delay (s) 0.4 0.3 144.5 102.7

Approach LOS F F

Intersection Summary

Average Delay 3.7

Intersection Capacity Utilization 64.0% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 10 1141 73 20 840 10 43 10 100 10 10 10

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97

Hourly flow rate (vph) 10 1176 75 21 866 10 44 10 103 10 10 10

Pedestrians 4 18 23

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 1 2

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1205 325

pX, platoon unblocked 0.92 0.87 0.91 0.91 0.87 0.91 0.91 0.92

vC, conflicting volume 899 1270 1746 2193 644 1652 2226 465

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 714 1002 1214 1707 280 1111 1743 241

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 99 96 56 86 83 90 86 98

cM capacity (veh/h) 795 586 101 75 612 102 72 683

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 598 663 454 443 158 31

Volume Left 10 0 21 0 44 10

Volume Right 0 75 0 10 103 10

cSH 795 1700 586 1700 212 119

Volume to Capacity 0.01 0.39 0.04 0.26 0.75 0.26

Queue Length 95th (ft) 1 0 3 0 126 24

Control Delay (s) 0.4 0.0 1.0 0.0 59.6 45.7

Lane LOS A A F E

Approach Delay (s) 0.2 0.5 59.6 45.7

Approach LOS F E

Intersection Summary

Average Delay 4.9

Intersection Capacity Utilization 59.0% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 51 972 238 120 611 50 217 40 180 50 40 41

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 16 12 12 12 12

Total Lost time (s) 5.5 5.5 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 1.00

Frpb, ped/bikes 0.99 1.00 0.98 0.98

Flpb, ped/bikes 1.00 1.00 0.99 0.99

Frt 0.97 0.99 0.94 0.96

Flt Protected 1.00 0.99 0.98 0.98

Satd. Flow (prot) 3403 3468 1873 1713

Flt Permitted 0.87 0.52 0.77 0.77

Satd. Flow (perm) 2972 1815 1487 1352

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 55 1057 259 130 664 54 236 43 196 54 43 45

RTOR Reduction (vph) 0 29 0 0 7 0 0 36 0 0 24 0

Lane Group Flow (vph) 0 1342 0 0 841 0 0 439 0 0 118 0

Confl. Peds. (#/hr) 20 9 20 30 42 42 30

Confl. Bikes (#/hr) 11 3 4 6

Turn Type Perm pm+pt Perm Perm

Protected Phases 1 4 3 2 2

Permitted Phases 1 3 2 2

Actuated Green, G (s) 25.5 41.5 19.0 19.0

Effective Green, g (s) 25.5 41.5 19.0 19.0

Actuated g/C Ratio 0.36 0.59 0.27 0.27

Clearance Time (s) 5.5 5.5 4.0 4.0

Lane Grp Cap (vph) 1083 1383 404 367

v/s Ratio Prot c0.11

v/s Ratio Perm c0.45 0.25 c0.29 0.09

v/c Ratio 1.24 0.61 1.09 0.32

Uniform Delay, d1 22.2 9.1 25.5 20.4

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 115.8 2.0 69.7 2.3

Delay (s) 138.0 11.1 95.2 22.7

Level of Service F B F C

Approach Delay (s) 138.0 11.1 95.2 22.7

Approach LOS F B F C

Intersection Summary

HCM Average Control Delay 87.1 HCM Level of Service F

HCM Volume to Capacity ratio 1.10

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 104.0% ICU Level of Service G

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 201 90 80 324 274 102

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.0 3.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 0.96 1.00 1.00 1.00 0.89

Flpb, ped/bikes 1.00 0.95 1.00 1.00 1.00

Frt 0.96 1.00 1.00 1.00 0.85

Flt Protected 0.97 0.95 1.00 1.00 1.00

Satd. Flow (prot) 1662 1676 1863 1863 1416

Flt Permitted 0.97 0.52 1.00 1.00 1.00

Satd. Flow (perm) 1662 924 1863 1863 1416

Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90

Adj. Flow (vph) 223 100 89 360 304 113

RTOR Reduction (vph) 29 0 0 0 0 55

Lane Group Flow (vph) 294 0 89 360 304 58

Confl. Peds. (#/hr) 93 72 86 86

Confl. Bikes (#/hr) 8 4

Turn Type Perm Perm

Protected Phases 2 1 1

Permitted Phases 1 1

Actuated Green, G (s) 21.0 28.0 28.0 28.0 28.0

Effective Green, g (s) 21.0 28.0 28.0 28.0 28.0

Actuated g/C Ratio 0.38 0.51 0.51 0.51 0.51

Clearance Time (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 635 470 948 948 721

v/s Ratio Prot c0.18 c0.19 0.16

v/s Ratio Perm 0.10 0.04

v/c Ratio 0.46 0.19 0.38 0.32 0.08

Uniform Delay, d1 12.8 7.3 8.2 7.9 6.9

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.4 0.9 1.2 0.9 0.2

Delay (s) 15.2 8.2 9.4 8.8 7.1

Level of Service B A A A A

Approach Delay (s) 15.2 9.1 8.4

Approach LOS B A A

Intersection Summary

HCM Average Control Delay 10.5 HCM Level of Service B

HCM Volume to Capacity ratio 0.42

Actuated Cycle Length (s) 55.0 Sum of lost time (s) 6.0

Intersection Capacity Utilization 56.0% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 542 677 497 50 10 341

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.5

Lane Util. Factor 1.00 0.95 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.99 0.87

Flt Protected 0.95 1.00 1.00 1.00

Satd. Flow (prot) 1770 3539 3490 1588

Flt Permitted 0.95 1.00 1.00 1.00

Satd. Flow (perm) 1770 3539 3490 1588

Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97

Adj. Flow (vph) 559 698 512 52 10 352

RTOR Reduction (vph) 0 0 12 0 245 0

Lane Group Flow (vph) 559 698 552 0 117 0

Confl. Peds. (#/hr) 4

Confl. Bikes (#/hr) 8

Turn Type Prot

Protected Phases 1 6 2 4

Permitted Phases

Actuated Green, G (s) 20.0 38.0 15.0 19.5

Effective Green, g (s) 20.0 38.0 15.0 19.5

Actuated g/C Ratio 0.31 0.59 0.23 0.30

Clearance Time (s) 3.0 3.0 3.0 3.5

Lane Grp Cap (vph) 553 2101 818 484

v/s Ratio Prot c0.32 0.20 c0.16 c0.07

v/s Ratio Perm

v/c Ratio 1.01 0.33 0.67 0.24

Uniform Delay, d1 22.0 6.6 22.3 16.7

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 41.0 0.4 4.4 1.2

Delay (s) 63.0 7.0 26.7 17.9

Level of Service E A C B

Approach Delay (s) 31.9 26.7 17.9

Approach LOS C C B

Intersection Summary

HCM Average Control Delay 28.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.64

Actuated Cycle Length (s) 64.0 Sum of lost time (s) 9.5

Intersection Capacity Utilization 77.0% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 20 40 440 10 60 590

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 5.0 4.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.91 1.00 1.00 1.00

Flt Protected 0.98 1.00 0.95 1.00

Satd. Flow (prot) 1668 1856 1770 1863

Flt Permitted 0.98 1.00 0.95 1.00

Satd. Flow (perm) 1668 1856 1770 1863

Peak-hour factor, PHF 0.93 0.93 0.93 0.93 0.93 0.93

Adj. Flow (vph) 22 43 473 11 65 634

RTOR Reduction (vph) 39 0 1 0 0 0

Lane Group Flow (vph) 26 0 483 0 65 634

Confl. Bikes (#/hr) 3

Turn Type Prot

Protected Phases 8 6 5 2

Permitted Phases

Actuated Green, G (s) 3.1 17.0 2.6 23.6

Effective Green, g (s) 3.1 17.0 2.6 23.6

Actuated g/C Ratio 0.09 0.48 0.07 0.66

Clearance Time (s) 4.0 5.0 4.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 145 884 129 1232

v/s Ratio Prot c0.02 0.26 0.04 c0.34

v/s Ratio Perm

v/c Ratio 0.18 0.55 0.50 0.51

Uniform Delay, d1 15.1 6.6 15.9 3.1

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.6 0.7 3.1 0.4

Delay (s) 15.7 7.3 19.0 3.5

Level of Service B A B A

Approach Delay (s) 15.7 7.3 4.9

Approach LOS B A A

Intersection Summary

HCM Average Control Delay 6.4 HCM Level of Service A

HCM Volume to Capacity ratio 0.48

Actuated Cycle Length (s) 35.7 Sum of lost time (s) 9.0

Intersection Capacity Utilization 42.1% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL2 EBL EBT EBR WBL WBT WBR WBR2 NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 10 20 50 20 20 20 40 50 10 43 388 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 12 12 12 12 12

Total Lost time (s) 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 0.97 0.94 0.99

Flpb, ped/bikes 1.00 1.00 1.00

Frt 0.97 0.91 0.99

Flt Protected 0.99 0.99 0.99

Satd. Flow (prot) 1537 1394 1616

Flt Permitted 0.89 0.95 0.88

Satd. Flow (perm) 1386 1333 1432

Peak-hour factor, PHF 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91

Adj. Flow (vph) 11 22 55 22 22 22 44 55 11 47 426 22

RTOR Reduction (vph) 0 0 15 0 0 38 0 0 0 0 3 0

Lane Group Flow (vph) 0 0 95 0 0 105 0 0 0 0 503 0

Confl. Peds. (#/hr) 55 32 118

Confl. Bikes (#/hr) 14

Parking  (#/hr) 3 3 3

Turn Type Perm Perm Perm Perm Perm

Protected Phases 1 1 2

Permitted Phases 1 1 1 2 2

Actuated Green, G (s) 14.0 14.0 22.0

Effective Green, g (s) 14.0 14.0 22.0

Actuated g/C Ratio 0.23 0.23 0.37

Clearance Time (s) 4.0 4.0 4.0

Lane Grp Cap (vph) 323 311 525

v/s Ratio Prot

v/s Ratio Perm 0.07 c0.08 c0.35

v/c Ratio 0.29 0.34 0.96

Uniform Delay, d1 18.9 19.1 18.6

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 2.3 2.9 30.3

Delay (s) 21.2 22.1 48.9

Level of Service C C D

Approach Delay (s) 21.2 22.1 48.9

Approach LOS C C D

Intersection Summary

HCM Average Control Delay 41.2 HCM Level of Service D

HCM Volume to Capacity ratio 0.69

Actuated Cycle Length (s) 60.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 69.1% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBL SBT SBR SBR2 SEL2 SEL SER SER2

Lane Configurations

Volume (vph) 60 388 20 30 20 70 53 40

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 16 12 12 12 12 12 12

Total Lost time (s) 4.0 4.0

Lane Util. Factor 1.00 1.00

Frpb, ped/bikes 0.97 1.00

Flpb, ped/bikes 1.00 1.00

Frt 0.99 0.93

Flt Protected 0.99 0.98

Satd. Flow (prot) 1752 1499

Flt Permitted 0.88 0.98

Satd. Flow (perm) 1548 1499

Peak-hour factor, PHF 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91

Adj. Flow (vph) 66 426 22 33 22 77 58 44

RTOR Reduction (vph) 0 4 0 0 0 17 0 0

Lane Group Flow (vph) 0 543 0 0 0 184 0 0

Confl. Peds. (#/hr) 67 108

Confl. Bikes (#/hr) 14 6

Parking  (#/hr) 6 3

Turn Type Perm Perm

Protected Phases 2 4

Permitted Phases 2 4

Actuated Green, G (s) 22.0 12.0

Effective Green, g (s) 22.0 12.0

Actuated g/C Ratio 0.37 0.20

Clearance Time (s) 4.0 4.0

Lane Grp Cap (vph) 568 300

v/s Ratio Prot

v/s Ratio Perm 0.35 0.12

v/c Ratio 0.96 0.61

Uniform Delay, d1 18.5 21.9

Progression Factor 1.00 1.00

Incremental Delay, d2 28.4 9.1

Delay (s) 46.9 31.0

Level of Service D C

Approach Delay (s) 46.9 31.0

Approach LOS D C

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 10 10 10 0 0 0 0 30 30 10 20 0

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.78 0.78 0.78 0.78 0.78 0.78 0.78 0.78 0.78 0.78 0.78 0.78

Hourly flow rate (vph) 13 13 13 0 0 0 0 38 38 13 26 0

Pedestrians 9 6

Lane Width (ft) 0.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 372

pX, platoon unblocked

vC, conflicting volume 6 26 58 51 28 118 57 6

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 6 26 58 51 28 118 57 6

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 99 100 100 95 96 98 97 100

cM capacity (veh/h) 1607 1589 908 830 1047 786 823 1071

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 38 77 38

Volume Left 13 0 13

Volume Right 13 38 0

cSH 1607 926 810

Volume to Capacity 0.01 0.08 0.05

Queue Length 95th (ft) 1 7 4

Control Delay (s) 2.5 9.2 9.7

Lane LOS A A A

Approach Delay (s) 2.5 9.2 9.7

Approach LOS A A

Intersection Summary

Average Delay 7.7

Intersection Capacity Utilization 18.3% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 1131 0 0 777 20 0 0 10 0 0 0

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93

Hourly flow rate (vph) 0 1216 0 0 835 22 0 0 11 0 0 0

Pedestrians 1 10 1

Lane Width (ft) 12.0 12.0 0.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 1 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1282 613

pX, platoon unblocked 0.89 0.89 0.89 0.89 0.89 0.89

vC, conflicting volume 858 1226 1644 2084 619 1467 2073 429

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 858 1000 1471 1967 315 1271 1955 429

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 100 100 100 98 100 100 100

cM capacity (veh/h) 779 605 77 55 598 108 56 574

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1

Volume Total 811 405 557 300 11

Volume Left 0 0 0 0 0

Volume Right 0 0 0 22 11

cSH 1700 1700 1700 1700 598

Volume to Capacity 0.48 0.24 0.33 0.18 0.02

Queue Length 95th (ft) 0 0 0 0 1

Control Delay (s) 0.0 0.0 0.0 0.0 11.1

Lane LOS B

Approach Delay (s) 0.0 0.0 11.1

Approach LOS B

Intersection Summary

Average Delay 0.1

Intersection Capacity Utilization 41.6% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 0 1325 804 56 0 82

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 1440 874 61 0 89

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 226 1304

pX, platoon unblocked 0.79

vC, conflicting volume 935 1624 467

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 935 1255 467

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 100 100 84

cM capacity (veh/h) 728 129 542

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1

Volume Total 720 720 583 352 89

Volume Left 0 0 0 0 0

Volume Right 0 0 0 61 89

cSH 1700 1700 1700 1700 542

Volume to Capacity 0.42 0.42 0.34 0.21 0.16

Queue Length 95th (ft) 0 0 0 0 15

Control Delay (s) 0.0 0.0 0.0 0.0 12.9

Lane LOS B

Approach Delay (s) 0.0 0.0 12.9

Approach LOS B

Intersection Summary

Average Delay 0.5

Intersection Capacity Utilization 40.0% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR EBR2 WBL WBT WBR NBL NBT NBR NBR2 SBL2

Lane Configurations

Volume (vph) 40 10 30 20 18 10 10 20 559 16 10 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 0.95

Frpb, ped/bikes 0.97 0.99 1.00

Flpb, ped/bikes 1.00 0.99 1.00

Frt 0.93 0.96 0.99

Flt Protected 0.98 0.98 1.00

Satd. Flow (prot) 1652 1733 3495

Flt Permitted 0.88 0.87 0.93

Satd. Flow (perm) 1489 1551 3247

Peak-hour factor, PHF 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86

Adj. Flow (vph) 47 12 35 23 21 12 12 23 650 19 12 12

RTOR Reduction (vph) 0 15 0 0 0 9 0 0 2 0 0 0

Lane Group Flow (vph) 0 102 0 0 0 36 0 0 702 0 0 0

Confl. Peds. (#/hr) 10 21 15 15 10 11 21 11 11

Confl. Bikes (#/hr) 1 1 4 4

Turn Type Perm Perm Perm

Protected Phases 4 4 2

Permitted Phases 4 4 2

Actuated Green, G (s) 16.0 16.0 16.0

Effective Green, g (s) 16.0 16.0 16.0

Actuated g/C Ratio 0.27 0.27 0.27

Clearance Time (s) 4.0 4.0 4.0

Lane Grp Cap (vph) 397 414 866

v/s Ratio Prot

v/s Ratio Perm c0.07 0.02 0.22

v/c Ratio 0.26 0.09 0.81

Uniform Delay, d1 17.3 16.5 20.6

Progression Factor 0.87 1.00 1.00

Incremental Delay, d2 1.4 0.4 8.1

Delay (s) 16.5 16.9 28.7

Level of Service B B C

Approach Delay (s) 16.5 16.9 28.7

Approach LOS B B C

Intersection Summary

HCM Average Control Delay 28.5 HCM Level of Service C

HCM Volume to Capacity ratio 0.44

Actuated Cycle Length (s) 60.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 70.3% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBL SBT SBR NWL NWR

Lane Configurations

Volume (vph) 50 382 20 41 43

Ideal Flow (vphpl) 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0

Lane Util. Factor 0.95 1.00

Frpb, ped/bikes 1.00 0.99

Flpb, ped/bikes 1.00 1.00

Frt 0.99 0.93

Flt Protected 0.99 0.98

Satd. Flow (prot) 3480 1672

Flt Permitted 0.68 0.98

Satd. Flow (perm) 2368 1672

Peak-hour factor, PHF 0.86 0.86 0.86 0.86 0.86

Adj. Flow (vph) 58 444 23 48 50

RTOR Reduction (vph) 0 5 0 0 0

Lane Group Flow (vph) 0 532 0 98 0

Confl. Peds. (#/hr) 21 11 11 10

Confl. Bikes (#/hr) 1 1

Turn Type Perm

Protected Phases 6 8

Permitted Phases 6

Actuated Green, G (s) 16.0 16.0

Effective Green, g (s) 16.0 16.0

Actuated g/C Ratio 0.27 0.27

Clearance Time (s) 4.0 4.0

Lane Grp Cap (vph) 631 446

v/s Ratio Prot c0.06

v/s Ratio Perm c0.22

v/c Ratio 0.84 0.22

Uniform Delay, d1 20.8 17.1

Progression Factor 1.00 1.00

Incremental Delay, d2 12.9 1.1

Delay (s) 33.7 18.3

Level of Service C B

Approach Delay (s) 33.7 18.3

Approach LOS C B

Intersection Summary
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 241 40 575 278 30 430

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 11 11

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95

Frpb, ped/bikes 0.99 0.94 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.98 0.95 1.00 1.00

Flt Protected 0.96 1.00 0.95 1.00

Satd. Flow (prot) 1732 3176 1711 3421

Flt Permitted 0.96 1.00 0.95 1.00

Satd. Flow (perm) 1732 3176 1711 3421

Peak-hour factor, PHF 0.93 0.93 0.93 0.93 0.93 0.93

Adj. Flow (vph) 259 43 618 299 32 462

RTOR Reduction (vph) 12 0 85 0 0 0

Lane Group Flow (vph) 290 0 832 0 32 462

Confl. Peds. (#/hr) 69 72 72

Confl. Bikes (#/hr) 3 6

Turn Type Prot

Protected Phases 8 2 1 6

Permitted Phases

Actuated Green, G (s) 13.0 27.7 2.3 34.0

Effective Green, g (s) 13.0 27.7 2.3 34.0

Actuated g/C Ratio 0.24 0.50 0.04 0.62

Clearance Time (s) 4.0 4.0 4.0 4.0

Vehicle Extension (s) 2.0 2.0 3.0 2.0

Lane Grp Cap (vph) 409 1600 72 2115

v/s Ratio Prot c0.17 c0.26 c0.02 0.14

v/s Ratio Perm

v/c Ratio 0.71 0.52 0.44 0.22

Uniform Delay, d1 19.3 9.2 25.7 4.6

Progression Factor 1.00 0.44 1.00 1.00

Incremental Delay, d2 4.5 1.1 4.3 0.2

Delay (s) 23.8 5.1 30.1 4.9

Level of Service C A C A

Approach Delay (s) 23.8 5.1 6.5

Approach LOS C A A

Intersection Summary

HCM Average Control Delay 8.8 HCM Level of Service A

HCM Volume to Capacity ratio 0.57

Actuated Cycle Length (s) 55.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 49.6% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 0 402 425 861 564 100

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 12 11 10 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 0.95 0.95

Frpb, ped/bikes 1.00 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.86 1.00 1.00 0.98

Flt Protected 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1611 1711 3303 3258

Flt Permitted 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1611 1711 3303 3258

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 0 423 447 906 594 105

RTOR Reduction (vph) 0 0 0 0 21 0

Lane Group Flow (vph) 0 423 447 906 678 0

Confl. Peds. (#/hr) 156 95 95

Confl. Bikes (#/hr) 1

Turn Type Over Prot

Protected Phases 1 1 6 2

Permitted Phases

Actuated Green, G (s) 20.6 20.6 31.0 24.4

Effective Green, g (s) 20.6 20.6 31.0 24.4

Actuated g/C Ratio 0.37 0.37 0.56 0.44

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 603 641 1862 1445

v/s Ratio Prot c0.26 0.26 c0.27 0.21

v/s Ratio Perm

v/c Ratio 0.70 0.70 0.49 0.47

Uniform Delay, d1 14.6 14.6 7.2 10.7

Progression Factor 1.00 1.07 1.22 0.78

Incremental Delay, d2 3.7 2.3 0.6 1.0

Delay (s) 18.3 17.8 9.4 9.4

Level of Service B B A A

Approach Delay (s) 18.3 12.2 9.4

Approach LOS B B A

Intersection Summary

HCM Average Control Delay 12.4 HCM Level of Service B

HCM Volume to Capacity ratio 0.55

Actuated Cycle Length (s) 55.0 Sum of lost time (s) 5.0

Intersection Capacity Utilization 52.9% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 20 0 50 115 0 286 0 1012 296 164 830 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 11 11 11 10 12 10

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 0.99 1.00 0.96 0.92 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.90 1.00 0.85 0.97 1.00 1.00

Flt Protected 0.99 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1635 1763 1519 3032 1652 3539

Flt Permitted 0.28 0.72 1.00 1.00 0.95 1.00

Satd. Flow (perm) 467 1331 1519 3032 1652 3539

Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94

Adj. Flow (vph) 21 0 53 122 0 304 0 1077 315 174 883 0

RTOR Reduction (vph) 0 45 0 0 233 0 0 18 0 0 0 0

Lane Group Flow (vph) 0 29 0 122 71 0 0 1374 0 174 883 0

Confl. Peds. (#/hr) 18 4 4 18 48 108 108 48

Confl. Bikes (#/hr) 5 8 14

Turn Type Perm Perm Prot

Protected Phases 4 8 2 1 6

Permitted Phases 4 8

Actuated Green, G (s) 15.7 15.7 15.7 64.3 15.0 84.3

Effective Green, g (s) 15.7 15.7 15.7 64.3 15.0 84.3

Actuated g/C Ratio 0.14 0.14 0.14 0.58 0.14 0.77

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 67 190 217 1772 225 2712

v/s Ratio Prot 0.05 c0.45 c0.11 0.25

v/s Ratio Perm 0.06 c0.09

v/c Ratio 0.43 0.64 0.33 0.78 0.77 0.33

Uniform Delay, d1 43.0 44.5 42.4 17.4 45.9 4.0

Progression Factor 1.00 1.00 1.00 0.28 1.03 1.18

Incremental Delay, d2 4.3 7.2 0.9 0.3 13.7 0.3

Delay (s) 47.4 51.7 43.3 5.1 60.9 5.0

Level of Service D D D A E A

Approach Delay (s) 47.4 45.7 5.1 14.2

Approach LOS D D A B

Intersection Summary

HCM Average Control Delay 15.3 HCM Level of Service B

HCM Volume to Capacity ratio 0.75

Actuated Cycle Length (s) 110.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 83.7% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 242 480 120 257 604 404 160 672 247 365 403 207

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 12 12 11 11 11 11 11 11

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 0.97 0.95

Frpb, ped/bikes 1.00 0.99 1.00 0.98 1.00 0.97 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.94 1.00 0.96 1.00 0.95

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 3404 1711 3276 1711 3194 3319 3193

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1770 3404 1711 3276 1711 3194 3319 3193

Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94

Adj. Flow (vph) 257 511 128 273 643 430 170 715 263 388 429 220

RTOR Reduction (vph) 0 22 0 0 104 0 0 34 0 0 59 0

Lane Group Flow (vph) 257 617 0 273 969 0 170 944 0 388 590 0

Confl. Peds. (#/hr) 25 29 29 25 28 83 83 28

Confl. Bikes (#/hr) 1 3 1 10

Turn Type Prot Prot Prot Prot

Protected Phases 1 6 5 2 3 8 7 4

Permitted Phases

Actuated Green, G (s) 14.0 26.3 21.7 34.0 12.0 31.0 15.0 34.0

Effective Green, g (s) 14.0 26.3 21.7 34.0 12.0 31.0 15.0 34.0

Actuated g/C Ratio 0.13 0.24 0.20 0.31 0.11 0.28 0.14 0.31

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 225 814 338 1013 187 900 453 987

v/s Ratio Prot c0.15 0.18 0.16 c0.30 0.10 c0.30 c0.12 0.18

v/s Ratio Perm

v/c Ratio 1.14 0.76 0.81 0.96 0.91 1.05 0.86 0.60

Uniform Delay, d1 48.0 38.9 42.2 37.3 48.5 39.5 46.4 32.2

Progression Factor 1.00 1.00 0.92 0.53 0.91 0.84 0.95 0.80

Incremental Delay, d2 103.7 4.1 10.3 15.2 38.1 42.1 14.2 2.6

Delay (s) 151.7 43.0 48.9 35.0 82.3 75.3 58.3 28.4

Level of Service F D D C F E E C

Approach Delay (s) 74.1 37.8 76.3 39.5

Approach LOS E D E D

Intersection Summary

HCM Average Control Delay 55.6 HCM Level of Service E

HCM Volume to Capacity ratio 1.00

Actuated Cycle Length (s) 110.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 95.7% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 122 10 130 40 20 60 120 896 20 30 701 80

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.0

Lane Util. Factor 1.00 1.00 0.91 0.91

Frpb, ped/bikes 0.94 0.98 1.00 0.99

Flpb, ped/bikes 0.99 0.98 1.00 1.00

Frt 0.93 0.93 1.00 0.99

Flt Protected 0.98 0.98 0.99 1.00

Satd. Flow (prot) 1594 1651 5015 4940

Flt Permitted 0.74 0.82 0.73 0.86

Satd. Flow (perm) 1209 1375 3667 4250

Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90

Adj. Flow (vph) 136 11 144 44 22 67 133 996 22 33 779 89

RTOR Reduction (vph) 0 40 0 0 42 0 0 1 0 0 8 0

Lane Group Flow (vph) 0 251 0 0 92 0 0 1150 0 0 893 0

Confl. Peds. (#/hr) 19 112 112 19 45 57 57 45

Confl. Bikes (#/hr) 1 3 4 10

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 1 1

Permitted Phases 2 2 1 1

Actuated Green, G (s) 27.0 27.0 77.0 77.0

Effective Green, g (s) 27.0 27.0 77.0 77.0

Actuated g/C Ratio 0.25 0.25 0.70 0.70

Clearance Time (s) 3.0 3.0 3.0 3.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 297 338 2567 2975

v/s Ratio Prot

v/s Ratio Perm c0.21 0.07 c0.31 0.21

v/c Ratio 0.85 0.27 0.45 0.30

Uniform Delay, d1 39.5 33.5 7.2 6.3

Progression Factor 1.00 1.00 1.00 0.36

Incremental Delay, d2 19.3 0.4 0.6 0.2

Delay (s) 58.8 34.0 7.8 2.4

Level of Service E C A A

Approach Delay (s) 58.8 34.0 7.8 2.4

Approach LOS E C A A

Intersection Summary

HCM Average Control Delay 13.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.55

Actuated Cycle Length (s) 110.0 Sum of lost time (s) 6.0

Intersection Capacity Utilization 84.9% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL2 EBT EBR WBL WBT WBR NBL NBT NBR2 SBL SBT SBR

Lane Configurations

Volume (vph) 228 190 130 30 110 33 110 605 40 42 611 183

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.0 5.0 5.0

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.91

Frpb, ped/bikes 1.00 0.98 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.94 0.97 1.00 0.99 0.97

Flt Protected 0.95 1.00 0.99 0.95 1.00 1.00

Satd. Flow (prot) 1770 3268 3361 1766 3493 4834

Flt Permitted 0.64 1.00 0.87 0.23 1.00 0.87

Satd. Flow (perm) 1186 3268 2964 422 3493 4228

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 240 200 137 32 116 35 116 637 42 44 643 193

RTOR Reduction (vph) 0 78 0 0 0 0 0 6 0 0 63 0

Lane Group Flow (vph) 240 259 0 0 183 0 116 673 0 0 817 0

Confl. Peds. (#/hr) 39 39 60 58 74 74 58

Confl. Bikes (#/hr) 5 8 9 10

Turn Type Perm Perm pm+pt Perm

Protected Phases 3 3 1 6 2

Permitted Phases 3 3 6 2

Actuated Green, G (s) 34.5 34.5 34.5 37.5 37.5 30.0

Effective Green, g (s) 34.5 34.5 34.5 37.5 37.5 30.0

Actuated g/C Ratio 0.43 0.43 0.43 0.47 0.47 0.38

Clearance Time (s) 3.0 3.0 3.0 3.0 5.0 5.0

Lane Grp Cap (vph) 511 1409 1278 273 1637 1586

v/s Ratio Prot 0.08 0.02 c0.19

v/s Ratio Perm c0.20 0.06 0.18 c0.19

v/c Ratio 0.47 0.18 0.14 0.42 0.41 0.52

Uniform Delay, d1 16.2 14.1 13.8 12.7 14.0 19.4

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 3.1 0.3 0.2 4.8 0.8 1.2

Delay (s) 19.3 14.3 14.0 17.5 14.8 20.6

Level of Service B B B B B C

Approach Delay (s) 16.4 14.0 15.1 20.6

Approach LOS B B B C

Intersection Summary

HCM Average Control Delay 17.3 HCM Level of Service B

HCM Volume to Capacity ratio 0.50

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 13.0

Intersection Capacity Utilization 143.4% ICU Level of Service H

Analysis Period (min) 15

c    Critical Lane Group
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Movement SWR2

Lane Configurations

Volume (vph) 70

Ideal Flow (vphpl) 1900

Total Lost time (s) 5.0

Lane Util. Factor 1.00

Frpb, ped/bikes 0.95

Flpb, ped/bikes 1.00

Frt 0.86

Flt Protected 1.00

Satd. Flow (prot) 1526

Flt Permitted 1.00

Satd. Flow (perm) 1526

Peak-hour factor, PHF 0.95

Adj. Flow (vph) 74

RTOR Reduction (vph) 46

Lane Group Flow (vph) 28

Confl. Peds. (#/hr) 48

Confl. Bikes (#/hr) 6

Turn Type custom

Protected Phases

Permitted Phases 2

Actuated Green, G (s) 30.0

Effective Green, g (s) 30.0

Actuated g/C Ratio 0.38

Clearance Time (s) 5.0

Lane Grp Cap (vph) 572

v/s Ratio Prot

v/s Ratio Perm 0.02

v/c Ratio 0.05

Uniform Delay, d1 15.9

Progression Factor 1.00

Incremental Delay, d2 0.2

Delay (s) 16.1

Level of Service B

Approach Delay (s)

Approach LOS

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 100 310 60 80 400 322 100 374 50 282 413 76

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 10 11 11 11 11 11

Total Lost time (s) 4.0 5.0 4.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0

Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.94 1.00 1.00 0.97 1.00 1.00 0.92

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.93 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 4949 1770 4460 1652 3421 1489 1711 3250 1404

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 4949 1770 4460 1652 3421 1489 1711 3250 1404

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 109 337 65 87 435 350 109 407 54 307 449 83

RTOR Reduction (vph) 0 27 0 0 140 0 0 0 40 0 0 61

Lane Group Flow (vph) 109 375 0 87 645 0 109 407 14 307 449 22

Confl. Peds. (#/hr) 91 3 3 91 53 3 3 53

Confl. Bikes (#/hr) 1 10 14 14

Parking  (#/hr) 0

Turn Type Prot Prot Prot Perm Prot Perm

Protected Phases 3 4 3 4 1 2 1 2

Permitted Phases 2 2

Actuated Green, G (s) 10.0 28.0 10.0 28.0 17.5 26.5 26.5 17.5 26.5 26.5

Effective Green, g (s) 10.0 28.0 10.0 28.0 17.5 26.5 26.5 17.5 26.5 26.5

Actuated g/C Ratio 0.10 0.28 0.10 0.28 0.18 0.26 0.26 0.18 0.26 0.26

Clearance Time (s) 4.0 5.0 4.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 177 1386 177 1249 289 907 395 299 861 372

v/s Ratio Prot c0.06 0.08 0.05 c0.14 0.07 0.12 c0.18 c0.14

v/s Ratio Perm 0.01 0.02

v/c Ratio 0.62 0.27 0.49 0.52 0.38 0.45 0.04 1.03 0.52 0.06

Uniform Delay, d1 43.2 28.0 42.6 30.3 36.4 30.7 27.3 41.2 31.3 27.4

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 4.4 0.0 0.8 0.2 0.3 1.6 0.2 59.1 2.3 0.3

Delay (s) 47.6 28.1 43.4 30.5 36.7 32.3 27.4 100.4 33.6 27.7

Level of Service D C D C D C C F C C

Approach Delay (s) 32.2 31.7 32.7 57.4

Approach LOS C C C E

Intersection Summary

HCM Average Control Delay 39.7 HCM Level of Service D

HCM Volume to Capacity ratio 0.64

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 77.0% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 40 61 40 52 118 179 10 1070 97 123 1050 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 4.0 4.5 4.0 4.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.91 1.00 0.91

Frpb, ped/bikes 1.00 0.99 1.00 0.96 1.00 1.00 1.00 1.00

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.94 1.00 0.85 1.00 0.99 1.00 1.00

Flt Protected 0.95 1.00 0.98 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1748 1729 1830 1527 1770 5010 1770 5074

Flt Permitted 0.54 1.00 0.86 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 985 1729 1597 1527 1770 5010 1770 5074

Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Adj. Flow (vph) 42 64 42 54 123 186 10 1115 101 128 1094 10

RTOR Reduction (vph) 0 35 0 0 0 155 0 9 0 0 1 0

Lane Group Flow (vph) 42 71 0 0 177 31 10 1207 0 128 1103 0

Confl. Peds. (#/hr) 21 13 13 21 29 13 13 29

Confl. Bikes (#/hr) 9 6 6 4

Turn Type Perm Perm Perm Prot Prot

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 8 8

Actuated Green, G (s) 13.3 13.3 13.3 13.3 1.2 40.8 12.4 52.0

Effective Green, g (s) 13.3 13.3 13.3 13.3 1.2 40.8 12.4 52.0

Actuated g/C Ratio 0.17 0.17 0.17 0.17 0.01 0.51 0.16 0.65

Clearance Time (s) 5.0 5.0 5.0 5.0 4.0 4.5 4.0 4.5

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 164 287 266 254 27 2555 274 3298

v/s Ratio Prot 0.04 0.01 c0.24 c0.07 0.22

v/s Ratio Perm 0.04 c0.11 0.02

v/c Ratio 0.26 0.25 0.67 0.12 0.37 0.47 0.47 0.33

Uniform Delay, d1 29.0 29.0 31.3 28.4 39.0 12.7 30.8 6.3

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.3 0.2 4.8 0.1 3.1 0.6 0.5 0.3

Delay (s) 29.3 29.2 36.1 28.5 42.1 13.3 31.3 6.5

Level of Service C C D C D B C A

Approach Delay (s) 29.2 32.2 13.5 9.1

Approach LOS C C B A

Intersection Summary

HCM Average Control Delay 14.7 HCM Level of Service B

HCM Volume to Capacity ratio 0.51

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 13.5

Intersection Capacity Utilization 67.6% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 290 750 190 40 879 153 190 160 70 118 150 280

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.99 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00

Frt 1.00 0.97 1.00 0.98 1.00 0.95 1.00 0.90

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 4896 1765 4927 1768 1754 1745 1627

Flt Permitted 0.95 1.00 0.29 1.00 0.17 1.00 0.61 1.00

Satd. Flow (perm) 1770 4896 532 4927 310 1754 1126 1627

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 296 765 194 41 897 156 194 163 71 120 153 286

RTOR Reduction (vph) 0 54 0 0 26 0 0 14 0 0 67 0

Lane Group Flow (vph) 296 905 0 41 1027 0 194 220 0 120 372 0

Confl. Peds. (#/hr) 25 6 6 25 21 18 18 21

Confl. Bikes (#/hr) 10 5 23 14

Turn Type Prot Perm pm+pt Perm

Protected Phases 2 3 4 5 1 6

Permitted Phases 4 1 6

Actuated Green, G (s) 21.0 54.7 29.7 29.7 36.3 36.3 20.0 20.0

Effective Green, g (s) 21.0 54.7 29.7 29.7 36.3 36.3 20.0 20.0

Actuated g/C Ratio 0.21 0.55 0.30 0.30 0.36 0.36 0.20 0.20

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 372 2678 158 1463 292 637 225 325

v/s Ratio Prot c0.17 0.18 c0.21 c0.08 0.13 c0.23

v/s Ratio Perm 0.08 0.16 0.11

v/c Ratio 0.80 0.34 0.26 0.70 0.66 0.35 0.53 1.14

Uniform Delay, d1 37.5 12.6 26.8 31.2 25.0 23.2 35.8 40.0

Progression Factor 1.00 1.00 1.25 1.20 1.00 1.00 1.00 1.00

Incremental Delay, d2 11.2 0.1 0.6 1.1 5.6 1.5 8.8 94.9

Delay (s) 48.7 12.7 34.0 38.5 30.6 24.7 44.6 134.9

Level of Service D B C D C C D F

Approach Delay (s) 21.2 38.3 27.4 115.5

Approach LOS C D C F

Intersection Summary

HCM Average Control Delay 43.4 HCM Level of Service D

HCM Volume to Capacity ratio 0.83

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 17.0

Intersection Capacity Utilization 92.2% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR2 NBL2 NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 50 30 10 30 40 72 44 759 40 50 634 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 4.5 4.5 4.5

Lane Util. Factor 1.00 1.00 0.95 0.95

Frpb, ped/bikes 1.00 0.99 0.99 1.00

Flpb, ped/bikes 0.99 1.00 1.00 1.00

Frt 0.98 0.93 0.99 1.00

Flt Protected 0.97 0.99 1.00 1.00

Satd. Flow (prot) 1768 1696 3474 3494

Flt Permitted 0.60 0.91 0.88 0.83

Satd. Flow (perm) 1093 1566 3066 2924

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 54 33 11 33 43 78 48 825 43 54 689 11

RTOR Reduction (vph) 0 9 0 0 68 0 0 2 0 0 0 0

Lane Group Flow (vph) 0 89 0 0 86 0 0 914 0 0 754 0

Confl. Peds. (#/hr) 21 25 25 53 53 92

Confl. Bikes (#/hr) 3 3 47 33

Turn Type Perm Perm custom

Protected Phases 4 4 2

Permitted Phases 4 4 6 6!

Actuated Green, G (s) 9.4 9.4 61.6 61.6

Effective Green, g (s) 9.4 9.4 61.6 61.6

Actuated g/C Ratio 0.12 0.12 0.77 0.77

Clearance Time (s) 4.5 4.5 4.5 4.5

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 128 184 2361 2251

v/s Ratio Prot

v/s Ratio Perm c0.08 0.05 c0.30 0.26

v/c Ratio 0.70 0.47 6.00dl 0.33

Uniform Delay, d1 33.9 33.0 3.0 2.9

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 12.5 0.7 0.5 0.4

Delay (s) 46.4 33.6 3.5 3.3

Level of Service D C A A

Approach Delay (s) 46.4 33.6 3.5 3.3

Approach LOS D C A A

Intersection Summary

HCM Average Control Delay 7.3 HCM Level of Service A

HCM Volume to Capacity ratio 0.43

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 9.0

Intersection Capacity Utilization 98.0% ICU Level of Service F

Analysis Period (min) 15

dl    Defacto Left Lane.  Recode with 1 though lane as a left lane.

dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.

!    Phase conflict between lane groups.

c    Critical Lane Group
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Movement SER SER2

Lane Configurations

Volume (vph) 230 80

Ideal Flow (vphpl) 1900 1900

Total Lost time (s) 4.5

Lane Util. Factor 1.00

Frpb, ped/bikes 1.00

Flpb, ped/bikes 1.00

Frt 0.86

Flt Protected 1.00

Satd. Flow (prot) 1611

Flt Permitted 1.00

Satd. Flow (perm) 1611

Peak-hour factor, PHF 0.92 0.92

Adj. Flow (vph) 250 87

RTOR Reduction (vph) 7 0

Lane Group Flow (vph) 330 0

Confl. Peds. (#/hr)

Confl. Bikes (#/hr) 20

Turn Type custom

Protected Phases 6!

Permitted Phases

Actuated Green, G (s) 61.6

Effective Green, g (s) 61.6

Actuated g/C Ratio 0.77

Clearance Time (s) 4.5

Vehicle Extension (s) 2.0

Lane Grp Cap (vph) 1240

v/s Ratio Prot 0.21

v/s Ratio Perm

v/c Ratio 0.27

Uniform Delay, d1 2.7

Progression Factor 1.00

Incremental Delay, d2 0.5

Delay (s) 3.2

Level of Service A

Approach Delay (s)

Approach LOS

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 10 10 40 120 50 130 10 750 140 70 563 240

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Lane Util. Factor 1.00 0.95 0.95 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 0.95 0.95 1.00 0.86

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.91 1.00 0.90 0.94 1.00 0.96

Flt Protected 0.99 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1683 1681 1499 3153 1770 2912

Flt Permitted 0.99 0.95 1.00 0.95 0.95 1.00

Satd. Flow (perm) 1683 1681 1499 2987 1770 2912

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.25 0.95 0.95 0.95

Adj. Flow (vph) 11 11 42 126 53 137 11 789 560 74 593 253

RTOR Reduction (vph) 0 40 0 0 84 0 0 87 0 0 33 0

Lane Group Flow (vph) 0 24 0 113 119 0 0 1273 0 74 813 0

Confl. Peds. (#/hr) 40 40 160 30 30 160

Confl. Bikes (#/hr) 8 29 25

Turn Type Split Split Perm Prot

Protected Phases 7 7 8 8 2 1 6

Permitted Phases 2

Actuated Green, G (s) 5.3 12.4 12.4 56.7 7.6 68.8

Effective Green, g (s) 5.3 12.4 12.4 56.7 7.6 68.8

Actuated g/C Ratio 0.05 0.12 0.12 0.57 0.08 0.69

Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 89 208 186 1694 135 2003

v/s Ratio Prot c0.01 0.07 c0.08 c0.04 0.28

v/s Ratio Perm c0.43

v/c Ratio 0.27 0.54 0.64 0.75 0.55 0.41

Uniform Delay, d1 45.5 41.1 41.7 16.3 44.5 6.8

Progression Factor 1.00 1.00 1.00 0.71 1.00 1.00

Incremental Delay, d2 0.6 1.6 5.2 2.9 2.4 0.6

Delay (s) 46.1 42.7 46.9 14.5 47.0 7.4

Level of Service D D D B D A

Approach Delay (s) 46.1 45.4 14.5 10.5

Approach LOS D D B B

Intersection Summary

HCM Average Control Delay 17.5 HCM Level of Service B

HCM Volume to Capacity ratio 0.68

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 79.9% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 250 518 140 153 612 199 120 460 163 203 470 40

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.5 5.0 3.5 5.0 3.5 5.0 3.5 5.0

Lane Util. Factor 0.97 0.95 1.00 0.95 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 0.94 1.00 0.99 1.00 0.93 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.96 1.00 0.96 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3433 3217 1770 3359 1770 3170 1770 3431

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 3433 3217 1770 3359 1770 3170 1770 3431

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 255 529 143 156 624 203 122 469 166 207 480 41

RTOR Reduction (vph) 0 26 0 0 32 0 0 34 0 0 6 0

Lane Group Flow (vph) 255 646 0 156 795 0 122 601 0 207 515 0

Confl. Peds. (#/hr) 32 204 204 32 164 175 175 164

Confl. Bikes (#/hr) 4 6 34 32

Turn Type Prot Prot Prot Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases

Actuated Green, G (s) 10.8 24.9 10.6 24.7 5.0 35.5 12.0 42.5

Effective Green, g (s) 10.8 24.9 10.6 24.7 5.0 35.5 12.0 42.5

Actuated g/C Ratio 0.11 0.25 0.11 0.25 0.05 0.36 0.12 0.42

Clearance Time (s) 3.5 5.0 3.5 5.0 3.5 5.0 3.5 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 371 801 188 830 89 1125 212 1458

v/s Ratio Prot 0.07 0.20 c0.09 c0.24 c0.07 c0.19 c0.12 0.15

v/s Ratio Perm

v/c Ratio 0.69 0.81 0.83 0.96 1.37 0.53 0.98 0.35

Uniform Delay, d1 43.0 35.3 43.8 37.1 47.5 25.7 43.9 19.5

Progression Factor 0.92 1.25 1.00 1.00 1.00 1.00 1.13 0.76

Incremental Delay, d2 4.0 5.4 24.0 21.1 222.8 1.8 52.4 0.6

Delay (s) 43.4 49.5 67.8 58.2 270.3 27.5 102.1 15.4

Level of Service D D E E F C F B

Approach Delay (s) 47.8 59.8 66.6 40.1

Approach LOS D E E D

Intersection Summary

HCM Average Control Delay 53.8 HCM Level of Service D

HCM Volume to Capacity ratio 0.77

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 17.0

Intersection Capacity Utilization 77.2% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 40 772 30 25 897 44 30 40 28 35 40 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 4.5 4.5

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.99 0.96 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.98 0.98

Satd. Flow (prot) 1766 3514 1761 3509 1737 1776

Flt Permitted 0.23 1.00 0.29 1.00 0.91 0.87

Satd. Flow (perm) 436 3514 539 3509 1598 1579

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 42 813 32 26 944 46 32 42 29 37 42 11

RTOR Reduction (vph) 0 3 0 0 4 0 0 17 0 0 6 0

Lane Group Flow (vph) 42 842 0 26 986 0 0 86 0 0 84 0

Confl. Peds. (#/hr) 9 20 20 9 13 13 13 13

Confl. Bikes (#/hr) 4 8 28 38

Turn Type Perm Perm Perm Perm

Protected Phases 1 1 2 2

Permitted Phases 1 1 2 2

Actuated Green, G (s) 46.0 46.0 46.0 46.0 25.0 25.0

Effective Green, g (s) 46.0 46.0 46.0 46.0 25.0 25.0

Actuated g/C Ratio 0.57 0.57 0.57 0.57 0.31 0.31

Clearance Time (s) 5.5 5.5 5.5 5.5 4.5 4.5

Lane Grp Cap (vph) 248 1996 306 1993 493 487

v/s Ratio Prot 0.24 c0.28

v/s Ratio Perm 0.10 0.05 c0.05 0.05

v/c Ratio 0.17 0.42 0.08 0.49 0.17 0.17

Uniform Delay, d1 8.4 9.9 7.9 10.5 20.5 20.4

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.5 0.7 0.5 0.9 0.8 0.8

Delay (s) 9.8 10.6 8.5 11.4 21.2 21.2

Level of Service A B A B C C

Approach Delay (s) 10.6 11.3 21.2 21.2

Approach LOS B B C C

Intersection Summary

HCM Average Control Delay 11.9 HCM Level of Service B

HCM Volume to Capacity ratio 0.38

Actuated Cycle Length (s) 81.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 67.5% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 410 633 60 40 782 213 70 68 20 221 90 403

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 10 11 11 11 11 11 12 12 12 12 12 12

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.97 0.95 1.00 0.95 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 0.99 1.00 0.93

Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 0.99 1.00

Frt 1.00 0.99 1.00 0.97 0.98 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.98 0.97 1.00

Satd. Flow (prot) 3204 3335 1711 3263 1759 1775 1468

Flt Permitted 0.95 1.00 0.95 1.00 0.57 0.67 1.00

Satd. Flow (perm) 3204 3335 1711 3263 1028 1223 1468

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 432 666 63 42 823 224 74 72 21 233 95 424

RTOR Reduction (vph) 0 6 0 0 20 0 0 5 0 0 0 262

Lane Group Flow (vph) 432 723 0 42 1027 0 0 162 0 0 328 162

Confl. Peds. (#/hr) 43 39 39 43 52 23 23 52

Confl. Bikes (#/hr) 5 3 6 5

Turn Type Prot Prot Perm Perm Perm

Protected Phases 7 4 3 8 2 6

Permitted Phases 2 6 6

Actuated Green, G (s) 18.5 58.7 4.4 44.6 34.9 34.9 34.9

Effective Green, g (s) 18.5 58.7 4.4 44.6 34.9 34.9 34.9

Actuated g/C Ratio 0.17 0.53 0.04 0.41 0.32 0.32 0.32

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 539 1780 68 1323 326 388 466

v/s Ratio Prot c0.13 0.22 0.02 c0.31

v/s Ratio Perm 0.16 c0.27 0.11

v/c Ratio 0.80 0.41 0.62 0.78 0.50 0.85 0.35

Uniform Delay, d1 44.0 15.3 52.0 28.4 30.4 35.0 28.8

Progression Factor 0.62 0.23 1.08 0.99 1.00 1.00 1.00

Incremental Delay, d2 5.1 0.4 11.9 3.4 1.2 15.4 0.5

Delay (s) 32.2 4.0 67.8 31.5 31.6 50.5 29.3

Level of Service C A E C C D C

Approach Delay (s) 14.5 32.9 31.6 38.5

Approach LOS B C C D

Intersection Summary

HCM Average Control Delay 27.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.81

Actuated Cycle Length (s) 110.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 85.1% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 51 810 41 30 1012 10 12 0 40 10 10 12

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 54 853 43 32 1065 11 13 0 42 11 11 13

Pedestrians 13 4 14 9

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 1 0 1 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 882 649

pX, platoon unblocked 0.95 0.91 0.94 0.94 0.91 0.94 0.94 0.95

vC, conflicting volume 1085 910 1622 2144 466 1722 2160 560

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 993 714 1310 1866 228 1417 1883 443

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 92 96 84 100 94 86 81 98

cM capacity (veh/h) 656 797 81 58 698 76 57 527

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 480 469 564 543 55 34

Volume Left 54 0 32 0 13 11

Volume Right 0 43 0 11 42 13

cSH 656 1700 797 1700 252 97

Volume to Capacity 0.08 0.28 0.04 0.32 0.22 0.35

Queue Length 95th (ft) 7 0 3 0 20 34

Control Delay (s) 2.3 0.0 1.1 0.0 23.2 60.9

Lane LOS A A C F

Approach Delay (s) 1.2 0.5 23.2 60.9

Approach LOS C F

Intersection Summary

Average Delay 2.3

Intersection Capacity Utilization 71.3% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 20 778 63 40 946 30 64 10 60 10 40 50

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.95 0.96 0.96 0.96 0.96

Hourly flow rate (vph) 21 810 66 42 985 31 67 11 62 10 42 52

Pedestrians 3 3 16 16

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 0 1 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1206 325

pX, platoon unblocked 0.85 0.98 0.86 0.86 0.98 0.86 0.86 0.85

vC, conflicting volume 1033 892 1553 2017 457 1618 2034 527

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 675 853 1212 1755 410 1289 1775 77

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 97 94 0 84 89 86 33 94

cM capacity (veh/h) 762 757 47 64 571 73 63 806

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 426 471 534 524 140 104

Volume Left 21 0 42 0 67 10

Volume Right 0 66 0 31 62 52

cSH 762 1700 757 1700 82 119

Volume to Capacity 0.03 0.28 0.06 0.31 1.69 0.87

Queue Length 95th (ft) 2 0 4 0 291 134

Control Delay (s) 0.8 0.0 1.5 0.0 445.4 119.0

Lane LOS A A F F

Approach Delay (s) 0.4 0.8 445.4 119.0

Approach LOS F F

Intersection Summary

Average Delay 34.5

Intersection Capacity Utilization 77.1% ICU Level of Service D

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 111 446 291 120 717 120 149 130 140 130 50 91

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 16 12 12 12 12

Total Lost time (s) 5.5 5.5 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 1.00

Frpb, ped/bikes 0.98 0.99 0.99 0.98

Flpb, ped/bikes 1.00 1.00 0.99 0.99

Frt 0.95 0.98 0.95 0.95

Flt Protected 0.99 0.99 0.98 0.98

Satd. Flow (prot) 3255 3417 1937 1696

Flt Permitted 0.69 0.57 0.78 0.64

Satd. Flow (perm) 2263 1963 1533 1108

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 117 469 306 126 755 126 157 137 147 137 53 96

RTOR Reduction (vph) 0 123 0 0 20 0 0 33 0 0 33 0

Lane Group Flow (vph) 0 769 0 0 987 0 0 408 0 0 253 0

Confl. Peds. (#/hr) 29 23 23 29 47 35 35 47

Confl. Bikes (#/hr) 4 6 1 1

Turn Type Perm pm+pt Perm Perm

Protected Phases 1 4 3 2 2

Permitted Phases 1 3 2 2

Actuated Green, G (s) 15.5 26.5 19.0 19.0

Effective Green, g (s) 15.5 26.5 19.0 19.0

Actuated g/C Ratio 0.28 0.48 0.35 0.35

Clearance Time (s) 5.5 5.5 4.0 4.0

Lane Grp Cap (vph) 638 1157 530 383

v/s Ratio Prot c0.12

v/s Ratio Perm c0.34 0.29 c0.27 0.23

v/c Ratio 1.21 0.85 0.77 0.66

Uniform Delay, d1 19.8 12.5 16.1 15.3

Progression Factor 1.49 1.00 1.00 1.00

Incremental Delay, d2 106.1 8.0 10.4 8.6

Delay (s) 135.6 20.6 26.4 23.9

Level of Service F C C C

Approach Delay (s) 135.6 20.6 26.4 23.9

Approach LOS F C C C

Intersection Summary

HCM Average Control Delay 61.0 HCM Level of Service E

HCM Volume to Capacity ratio 1.01

Actuated Cycle Length (s) 55.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 93.8% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 135 90 70 357 215 82

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.0 3.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 0.89 1.00 1.00 1.00 0.59

Flpb, ped/bikes 1.00 0.74 1.00 1.00 1.00

Frt 0.95 1.00 1.00 1.00 0.85

Flt Protected 0.97 0.95 1.00 1.00 1.00

Satd. Flow (prot) 1519 1310 1863 1863 937

Flt Permitted 0.97 0.56 1.00 1.00 1.00

Satd. Flow (perm) 1519 767 1863 1863 937

Peak-hour factor, PHF 0.80 0.80 0.80 0.80 0.80 0.80

Adj. Flow (vph) 169 112 88 446 269 102

RTOR Reduction (vph) 41 0 0 0 0 50

Lane Group Flow (vph) 240 0 88 446 269 52

Confl. Peds. (#/hr) 116 197 397 397

Confl. Bikes (#/hr) 13 14

Turn Type Perm Perm

Protected Phases 2 1 1

Permitted Phases 1 1

Actuated Green, G (s) 21.0 28.0 28.0 28.0 28.0

Effective Green, g (s) 21.0 28.0 28.0 28.0 28.0

Actuated g/C Ratio 0.38 0.51 0.51 0.51 0.51

Clearance Time (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 580 390 948 948 477

v/s Ratio Prot c0.16 c0.24 0.14

v/s Ratio Perm 0.11 0.06

v/c Ratio 0.41 0.23 0.47 0.28 0.11

Uniform Delay, d1 12.5 7.5 8.7 7.7 7.0

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.2 1.3 1.7 0.8 0.5

Delay (s) 14.6 8.8 10.4 8.5 7.5

Level of Service B A B A A

Approach Delay (s) 14.6 10.1 8.2

Approach LOS B B A

Intersection Summary

HCM Average Control Delay 10.6 HCM Level of Service B

HCM Volume to Capacity ratio 0.45

Actuated Cycle Length (s) 55.0 Sum of lost time (s) 6.0

Intersection Capacity Utilization 54.7% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 254 459 632 60 40 300

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.5

Lane Util. Factor 1.00 0.95 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.99 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.99 0.88

Flt Protected 0.95 1.00 1.00 0.99

Satd. Flow (prot) 1770 3539 3465 1609

Flt Permitted 0.95 1.00 1.00 0.99

Satd. Flow (perm) 1770 3539 3465 1609

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 267 483 665 63 42 316

RTOR Reduction (vph) 0 0 11 0 220 0

Lane Group Flow (vph) 267 483 717 0 138 0

Confl. Peds. (#/hr) 28 28 3

Confl. Bikes (#/hr) 11 1

Turn Type Prot

Protected Phases 1 6 2 4

Permitted Phases

Actuated Green, G (s) 20.0 38.0 15.0 19.5

Effective Green, g (s) 20.0 38.0 15.0 19.5

Actuated g/C Ratio 0.31 0.59 0.23 0.30

Clearance Time (s) 3.0 3.0 3.0 3.5

Lane Grp Cap (vph) 553 2101 812 490

v/s Ratio Prot c0.15 0.14 c0.21 c0.09

v/s Ratio Perm

v/c Ratio 0.48 0.23 0.88 0.28

Uniform Delay, d1 17.8 6.1 23.7 16.9

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 3.0 0.3 13.4 1.4

Delay (s) 20.8 6.4 37.0 18.4

Level of Service C A D B

Approach Delay (s) 11.5 37.0 18.4

Approach LOS B D B

Intersection Summary

HCM Average Control Delay 23.0 HCM Level of Service C

HCM Volume to Capacity ratio 0.52

Actuated Cycle Length (s) 64.0 Sum of lost time (s) 9.5

Intersection Capacity Utilization 64.7% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 30 50 560 20 51 430

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 5.0 4.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frpb, ped/bikes 0.99 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.92 1.00 1.00 1.00

Flt Protected 0.98 1.00 0.95 1.00

Satd. Flow (prot) 1659 1852 1770 1863

Flt Permitted 0.98 1.00 0.95 1.00

Satd. Flow (perm) 1659 1852 1770 1863

Peak-hour factor, PHF 0.89 0.89 0.89 0.89 0.89 0.89

Adj. Flow (vph) 34 56 629 22 57 483

RTOR Reduction (vph) 51 0 2 0 0 0

Lane Group Flow (vph) 39 0 649 0 57 483

Confl. Peds. (#/hr) 1

Confl. Bikes (#/hr) 13

Turn Type Prot

Protected Phases 8 6 5 2

Permitted Phases

Actuated Green, G (s) 3.4 20.8 2.6 27.4

Effective Green, g (s) 3.4 20.8 2.6 27.4

Actuated g/C Ratio 0.09 0.52 0.07 0.69

Clearance Time (s) 4.0 5.0 4.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 142 968 116 1283

v/s Ratio Prot c0.02 c0.35 0.03 c0.26

v/s Ratio Perm

v/c Ratio 0.27 0.67 0.49 0.38

Uniform Delay, d1 17.0 7.0 18.0 2.6

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.0 1.8 3.3 0.2

Delay (s) 18.1 8.8 21.2 2.8

Level of Service B A C A

Approach Delay (s) 18.1 8.8 4.7

Approach LOS B A A

Intersection Summary

HCM Average Control Delay 7.8 HCM Level of Service A

HCM Volume to Capacity ratio 0.64

Actuated Cycle Length (s) 39.8 Sum of lost time (s) 14.0

Intersection Capacity Utilization 49.9% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



51st and Broadway Center 2015 Plus Project

24: Manila Avenue & College Avenue SATURDAY MIDDAY 

Synchro 7 -  Report

Fehr & Peers Page 25

Movement EBL2 EBL EBT EBR WBL WBT WBR WBR2 NBL NBT NBR SBL

Lane Configurations

Volume (vph) 10 10 20 10 20 10 30 40 34 410 20 30

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 12 12 12 12 12

Total Lost time (s) 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 0.96 0.62 0.99

Flpb, ped/bikes 0.83 0.96 0.99

Frt 0.97 0.90 0.99

Flt Protected 0.98 0.99 1.00

Satd. Flow (prot) 1243 876 1597

Flt Permitted 0.89 0.95 0.95

Satd. Flow (perm) 1126 839 1527

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 10 10 20 10 20 10 31 41 35 418 20 31

RTOR Reduction (vph) 0 0 8 0 0 31 0 0 0 3 0 0

Lane Group Flow (vph) 0 0 42 0 0 71 0 0 0 470 0 0

Confl. Peds. (#/hr) 173 127 95 95 173 127 173 268 268

Confl. Bikes (#/hr) 1 4 4 26

Parking  (#/hr) 3 3 3

Turn Type Perm Perm Perm Perm

Protected Phases 1 1 2

Permitted Phases 1 1 2 2

Actuated Green, G (s) 14.0 14.0 25.0

Effective Green, g (s) 14.0 14.0 25.0

Actuated g/C Ratio 0.23 0.23 0.42

Clearance Time (s) 4.0 4.0 4.0

Lane Grp Cap (vph) 263 196 636

v/s Ratio Prot

v/s Ratio Perm 0.04 c0.08 c0.31

v/c Ratio 0.16 0.36 0.74

Uniform Delay, d1 18.3 19.3 14.8

Progression Factor 1.00 1.14 1.00

Incremental Delay, d2 1.3 4.6 7.5

Delay (s) 19.6 26.6 22.3

Level of Service B C C

Approach Delay (s) 19.6 26.6 22.3

Approach LOS B C C

Intersection Summary

HCM Average Control Delay 22.5 HCM Level of Service C

HCM Volume to Capacity ratio 0.60

Actuated Cycle Length (s) 60.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 62.7% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBT SBR SBR2 SEL2 SEL SER SER2

Lane Configurations

Volume (vph) 333 20 30 10 20 36 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900

Lane Width 16 12 12 12 12 12 12

Total Lost time (s) 4.0 4.0

Lane Util. Factor 1.00 1.00

Frpb, ped/bikes 0.95 0.67

Flpb, ped/bikes 0.99 0.76

Frt 0.98 0.92

Flt Protected 1.00 0.98

Satd. Flow (prot) 1691 758

Flt Permitted 0.95 0.98

Satd. Flow (perm) 1613 758

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 340 20 31 10 20 37 10

RTOR Reduction (vph) 5 0 0 0 9 0 0

Lane Group Flow (vph) 417 0 0 0 69 0 0

Confl. Peds. (#/hr) 154 173 101 213 75 122

Confl. Bikes (#/hr) 13 21

Parking  (#/hr) 6 3

Turn Type Perm

Protected Phases 2 4

Permitted Phases 4

Actuated Green, G (s) 25.0 9.0

Effective Green, g (s) 25.0 9.0

Actuated g/C Ratio 0.42 0.15

Clearance Time (s) 4.0 4.0

Lane Grp Cap (vph) 672 114

v/s Ratio Prot

v/s Ratio Perm 0.26 0.09

v/c Ratio 0.62 0.60

Uniform Delay, d1 13.8 23.8

Progression Factor 1.00 1.00

Incremental Delay, d2 4.3 21.3

Delay (s) 18.1 45.1

Level of Service B D

Approach Delay (s) 18.1 45.1

Approach LOS B D

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 10 0 0 0 0 0 0 10 20 10 10 0

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75

Hourly flow rate (vph) 13 0 0 0 0 0 0 13 27 13 13 0

Pedestrians 1 8 1 8

Lane Width (ft) 12.0 0.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 0 0 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 380

pX, platoon unblocked

vC, conflicting volume 8 1 35 36 9 76 36 9

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 8 1 35 36 9 76 36 9

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 99 100 100 98 98 98 98 100

cM capacity (veh/h) 1602 1620 946 843 1072 864 843 1065

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 13 40 27

Volume Left 13 0 13

Volume Right 0 27 0

cSH 1602 983 853

Volume to Capacity 0.01 0.04 0.03

Queue Length 95th (ft) 1 3 2

Control Delay (s) 7.3 8.8 9.4

Lane LOS A A A

Approach Delay (s) 7.3 8.8 9.4

Approach LOS A A

Intersection Summary

Average Delay 8.7

Intersection Capacity Utilization 22.0% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 842 0 0 952 10 0 0 10 0 0 0

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91

Hourly flow rate (vph) 0 925 0 0 1046 11 0 0 11 0 0 0

Pedestrians 5 10 16

Lane Width (ft) 12.0 12.0 0.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 1 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1247 648

pX, platoon unblocked 0.85 0.95 0.87 0.87 0.95 0.87 0.87 0.85

vC, conflicting volume 1073 935 1458 2008 478 1546 2003 545

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 729 821 967 1596 338 1068 1590 106

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 100 100 100 98 100 100 100

cM capacity (veh/h) 739 755 180 92 616 150 92 787

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1

Volume Total 617 308 697 360 11

Volume Left 0 0 0 0 0

Volume Right 0 0 0 11 11

cSH 1700 1700 1700 1700 616

Volume to Capacity 0.36 0.18 0.41 0.21 0.02

Queue Length 95th (ft) 0 0 0 0 1

Control Delay (s) 0.0 0.0 0.0 0.0 11.0

Lane LOS B

Approach Delay (s) 0.0 0.0 11.0

Approach LOS B

Intersection Summary

Average Delay 0.1

Intersection Capacity Utilization 34.8% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 0 882 1016 100 0 30

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96

Hourly flow rate (vph) 0 919 1058 104 0 31

Pedestrians 53

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 4

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 241 1290

pX, platoon unblocked 0.88

vC, conflicting volume 1216 1623 634

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1216 1435 634

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 100 100 92

cM capacity (veh/h) 544 105 403

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1

Volume Total 459 459 706 457 31

Volume Left 0 0 0 0 0

Volume Right 0 0 0 104 31

cSH 1700 1700 1700 1700 403

Volume to Capacity 0.27 0.27 0.42 0.27 0.08

Queue Length 95th (ft) 0 0 0 0 6

Control Delay (s) 0.0 0.0 0.0 0.0 14.7

Lane LOS B

Approach Delay (s) 0.0 0.0 14.7

Approach LOS B

Intersection Summary

Average Delay 0.2

Intersection Capacity Utilization 41.6% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR EBR2 WBL WBT WBR NBL NBT NBR NBR2 SBL

Lane Configurations

Volume (vph) 20 10 30 10 18 10 10 10 439 16 10 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 0.95

Frpb, ped/bikes 0.98 0.99 1.00

Flpb, ped/bikes 1.00 0.99 1.00

Frt 0.92 0.96 0.99

Flt Protected 0.99 0.98 1.00

Satd. Flow (prot) 1647 1733 3497

Flt Permitted 0.93 0.89 0.94

Satd. Flow (perm) 1556 1571 3304

Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90

Adj. Flow (vph) 22 11 33 11 20 11 11 11 488 18 11 22

RTOR Reduction (vph) 0 8 0 0 0 8 0 0 2 0 0 0

Lane Group Flow (vph) 0 69 0 0 0 34 0 0 526 0 0 0

Confl. Peds. (#/hr) 14 12 12 14 12 3 3

Confl. Bikes (#/hr) 6 6

Turn Type Perm Perm Perm Perm

Protected Phases 4 4 2

Permitted Phases 4 4 2 6

Actuated Green, G (s) 16.0 16.0 16.0

Effective Green, g (s) 16.0 16.0 16.0

Actuated g/C Ratio 0.27 0.27 0.27

Clearance Time (s) 4.0 4.0 4.0

Lane Grp Cap (vph) 415 419 881

v/s Ratio Prot

v/s Ratio Perm c0.04 0.02 c0.16

v/c Ratio 0.17 0.08 0.60

Uniform Delay, d1 16.9 16.5 19.2

Progression Factor 0.91 1.00 1.00

Incremental Delay, d2 0.7 0.4 3.0

Delay (s) 16.1 16.9 22.2

Level of Service B B C

Approach Delay (s) 16.1 16.9 22.2

Approach LOS B B C

Intersection Summary

HCM Average Control Delay 20.7 HCM Level of Service C

HCM Volume to Capacity ratio 0.29

Actuated Cycle Length (s) 60.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 51.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBT SBR NWL2 NWL NWR

Lane Configurations

Volume (vph) 342 20 10 10 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0

Lane Util. Factor 0.95 1.00

Frpb, ped/bikes 1.00 1.00

Flpb, ped/bikes 1.00 1.00

Frt 0.99 0.93

Flt Protected 1.00 0.98

Satd. Flow (prot) 3494 1695

Flt Permitted 0.91 0.98

Satd. Flow (perm) 3204 1695

Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90

Adj. Flow (vph) 380 22 11 11 22

RTOR Reduction (vph) 7 0 0 0 0

Lane Group Flow (vph) 417 0 0 44 0

Confl. Peds. (#/hr) 12

Confl. Bikes (#/hr) 1

Turn Type Perm

Protected Phases 6 8

Permitted Phases 8

Actuated Green, G (s) 16.0 16.0

Effective Green, g (s) 16.0 16.0

Actuated g/C Ratio 0.27 0.27

Clearance Time (s) 4.0 4.0

Lane Grp Cap (vph) 854 452

v/s Ratio Prot

v/s Ratio Perm 0.13 0.03

v/c Ratio 0.49 0.10

Uniform Delay, d1 18.6 16.6

Progression Factor 1.00 1.00

Incremental Delay, d2 2.0 0.4

Delay (s) 20.5 17.0

Level of Service C B

Approach Delay (s) 20.5 17.0

Approach LOS C B

Intersection Summary
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 173 20 472 170 20 341

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 11 11

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.99 0.96 1.00 1.00

Flt Protected 0.96 1.00 0.95 1.00

Satd. Flow (prot) 1754 3348 1711 3421

Flt Permitted 0.96 1.00 0.95 1.00

Satd. Flow (perm) 1754 3348 1711 3421

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 177 20 482 173 20 348

RTOR Reduction (vph) 9 0 46 0 0 0

Lane Group Flow (vph) 188 0 609 0 20 348

Confl. Peds. (#/hr) 6 15 15

Confl. Bikes (#/hr) 3 9

Turn Type Prot

Protected Phases 8 2 1 6

Permitted Phases

Actuated Green, G (s) 10.2 31.3 1.5 36.8

Effective Green, g (s) 10.2 31.3 1.5 36.8

Actuated g/C Ratio 0.19 0.57 0.03 0.67

Clearance Time (s) 4.0 4.0 4.0 4.0

Vehicle Extension (s) 2.0 2.0 3.0 2.0

Lane Grp Cap (vph) 325 1905 47 2289

v/s Ratio Prot c0.11 c0.18 c0.01 0.10

v/s Ratio Perm

v/c Ratio 0.58 0.32 0.43 0.15

Uniform Delay, d1 20.4 6.2 26.3 3.4

Progression Factor 1.00 0.30 1.00 1.00

Incremental Delay, d2 1.6 0.4 6.1 0.1

Delay (s) 22.0 2.3 32.4 3.5

Level of Service C A C A

Approach Delay (s) 22.0 2.3 5.1

Approach LOS C A A

Intersection Summary

HCM Average Control Delay 6.3 HCM Level of Service A

HCM Volume to Capacity ratio 0.38

Actuated Cycle Length (s) 55.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 37.0% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 0 372 374 633 472 50

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 12 11 10 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 0.95 0.95

Frpb, ped/bikes 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.86 1.00 1.00 0.99

Flt Protected 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1611 1711 3303 3351

Flt Permitted 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1611 1711 3303 3351

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 0 380 382 646 482 51

RTOR Reduction (vph) 0 0 0 0 11 0

Lane Group Flow (vph) 0 380 382 646 522 0

Confl. Peds. (#/hr) 26

Confl. Bikes (#/hr) 4 5

Turn Type Over Prot

Protected Phases 1 1 6 2

Permitted Phases

Actuated Green, G (s) 19.0 19.0 31.0 26.0

Effective Green, g (s) 19.0 19.0 31.0 26.0

Actuated g/C Ratio 0.35 0.35 0.56 0.47

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 557 591 1862 1584

v/s Ratio Prot c0.24 0.22 c0.20 0.16

v/s Ratio Perm

v/c Ratio 0.68 0.65 0.35 0.33

Uniform Delay, d1 15.4 15.2 6.5 9.1

Progression Factor 1.00 1.30 0.78 0.83

Incremental Delay, d2 3.4 2.1 0.5 0.6

Delay (s) 18.9 21.8 5.6 8.1

Level of Service B C A A

Approach Delay (s) 18.9 11.6 8.1

Approach LOS B B A

Intersection Summary

HCM Average Control Delay 12.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.49

Actuated Cycle Length (s) 55.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 46.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 10 0 30 101 0 244 0 751 251 178 666 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 11 11 11 10 12 10

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 0.97 0.93 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.90 1.00 0.85 0.96 1.00 1.00

Flt Protected 0.99 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1649 1770 1540 3078 1652 3539

Flt Permitted 0.51 0.85 1.00 1.00 0.95 1.00

Satd. Flow (perm) 859 1587 1540 3078 1652 3539

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 10 0 31 103 0 249 0 766 256 182 680 0

RTOR Reduction (vph) 0 27 0 0 218 0 0 22 0 0 0 0

Lane Group Flow (vph) 0 14 0 103 31 0 0 1000 0 182 680 0

Confl. Peds. (#/hr) 13 13 74 74 14

Confl. Bikes (#/hr) 13 19

Turn Type Perm Perm Prot

Protected Phases 4 8 2 1 6

Permitted Phases 4 8

Actuated Green, G (s) 13.9 13.9 13.9 66.1 15.0 86.1

Effective Green, g (s) 13.9 13.9 13.9 66.1 15.0 86.1

Actuated g/C Ratio 0.13 0.13 0.13 0.60 0.14 0.78

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 109 201 195 1850 225 2770

v/s Ratio Prot 0.02 c0.33 c0.11 0.19

v/s Ratio Perm 0.02 c0.06

v/c Ratio 0.13 0.51 0.16 0.54 0.81 0.25

Uniform Delay, d1 42.7 44.9 42.9 13.0 46.1 3.2

Progression Factor 0.97 1.00 1.00 0.38 1.05 0.99

Incremental Delay, d2 0.5 2.2 0.4 0.8 17.9 0.2

Delay (s) 41.7 47.1 43.2 5.7 66.1 3.4

Level of Service D D D A E A

Approach Delay (s) 41.7 44.4 5.7 16.6

Approach LOS D D A B

Intersection Summary

HCM Average Control Delay 16.5 HCM Level of Service B

HCM Volume to Capacity ratio 0.58

Actuated Cycle Length (s) 110.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 71.1% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 202 570 50 177 514 374 70 422 156 388 273 107

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 12 12 11 11 12 11 11 11

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 0.97 0.95

Frpb, ped/bikes 1.00 1.00 1.00 0.98 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.94 1.00 0.96 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 3496 1711 3261 1711 3235 3319 3255

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1770 3496 1711 3261 1711 3235 3319 3255

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 206 582 51 181 524 382 71 431 159 396 279 109

RTOR Reduction (vph) 0 6 0 0 124 0 0 34 0 0 34 0

Lane Group Flow (vph) 206 627 0 181 782 0 71 556 0 396 354 0

Confl. Peds. (#/hr) 28 40 6

Confl. Bikes (#/hr) 10

Turn Type Prot Prot Prot Prot

Protected Phases 1 6 5 2 3 8 7 4

Permitted Phases

Actuated Green, G (s) 14.0 26.1 19.4 31.5 8.3 32.7 15.8 40.2

Effective Green, g (s) 14.0 26.1 19.4 31.5 8.3 32.7 15.8 40.2

Actuated g/C Ratio 0.13 0.24 0.18 0.29 0.08 0.30 0.14 0.37

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 225 830 302 934 129 962 477 1190

v/s Ratio Prot c0.12 0.18 0.11 c0.24 0.04 c0.17 c0.12 0.11

v/s Ratio Perm

v/c Ratio 0.92 0.76 0.60 0.84 0.55 0.58 0.83 0.30

Uniform Delay, d1 47.4 39.0 41.7 36.8 49.1 32.8 45.8 24.8

Progression Factor 1.00 1.00 0.78 0.69 0.94 0.95 0.96 0.94

Incremental Delay, d2 37.4 3.9 2.5 5.4 5.0 2.5 11.5 0.6

Delay (s) 84.8 42.9 35.1 30.7 51.1 33.7 55.5 24.1

Level of Service F D D C D C E C

Approach Delay (s) 53.2 31.5 35.6 40.0

Approach LOS D C D D

Intersection Summary

HCM Average Control Delay 39.7 HCM Level of Service D

HCM Volume to Capacity ratio 0.76

Actuated Cycle Length (s) 110.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 88.9% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 22 10 20 20 10 30 40 616 10 20 491 19

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.0

Lane Util. Factor 1.00 1.00 0.91 0.91

Frpb, ped/bikes 0.99 0.98 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.95 0.93 1.00 0.99

Flt Protected 0.98 0.98 1.00 1.00

Satd. Flow (prot) 1709 1677 5051 5038

Flt Permitted 0.82 0.90 0.88 0.91

Satd. Flow (perm) 1432 1534 4447 4568

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 22 10 20 20 10 31 41 629 10 20 501 19

RTOR Reduction (vph) 0 19 0 0 29 0 0 0 0 0 1 0

Lane Group Flow (vph) 0 33 0 0 32 0 0 680 0 0 539 0

Confl. Peds. (#/hr) 9 8 8 9 12 20 20 12

Confl. Bikes (#/hr) 1 3 5 5

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 1 1

Permitted Phases 2 2 1 1

Actuated Green, G (s) 6.9 6.9 97.1 97.1

Effective Green, g (s) 6.9 6.9 97.1 97.1

Actuated g/C Ratio 0.06 0.06 0.88 0.88

Clearance Time (s) 3.0 3.0 3.0 3.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 90 96 3925 4032

v/s Ratio Prot

v/s Ratio Perm c0.02 0.02 c0.15 0.12

v/c Ratio 0.37 0.33 0.17 0.13

Uniform Delay, d1 49.5 49.3 0.9 0.9

Progression Factor 1.00 1.00 1.00 0.31

Incremental Delay, d2 2.6 2.0 0.1 0.1

Delay (s) 52.0 51.4 1.0 0.3

Level of Service D D A A

Approach Delay (s) 52.0 51.4 1.0 0.3

Approach LOS D D A A

Intersection Summary

HCM Average Control Delay 5.0 HCM Level of Service A

HCM Volume to Capacity ratio 0.19

Actuated Cycle Length (s) 110.0 Sum of lost time (s) 6.0

Intersection Capacity Utilization 60.8% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL2 EBT EBR WBL WBT WBR NBL NBT NBR2 SBL SBT SBR

Lane Configurations

Volume (vph) 198 180 130 20 100 33 70 395 20 32 391 123

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.0 5.0 5.0

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.91

Frpb, ped/bikes 1.00 0.99 0.99 1.00 1.00 0.99

Flpb, ped/bikes 0.99 1.00 1.00 0.99 1.00 1.00

Frt 1.00 0.94 0.97 1.00 0.99 0.97

Flt Protected 0.95 1.00 0.99 0.95 1.00 1.00

Satd. Flow (prot) 1751 3273 3379 1759 3504 4824

Flt Permitted 0.65 1.00 0.90 0.35 1.00 0.89

Satd. Flow (perm) 1190 3273 3063 652 3504 4314

Peak-hour factor, PHF 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91

Adj. Flow (vph) 218 198 143 22 110 36 77 434 22 35 430 135

RTOR Reduction (vph) 0 81 0 0 0 0 0 5 0 0 66 0

Lane Group Flow (vph) 218 260 0 0 168 0 77 451 0 0 534 0

Confl. Peds. (#/hr) 19 18 18 19 58 54 54 58

Confl. Bikes (#/hr) 14 8 22 12

Turn Type Perm Perm pm+pt Perm

Protected Phases 3 3 1 6 2

Permitted Phases 3 3 6 2

Actuated Green, G (s) 34.5 34.5 34.5 37.5 37.5 30.0

Effective Green, g (s) 34.5 34.5 34.5 37.5 37.5 30.0

Actuated g/C Ratio 0.43 0.43 0.43 0.47 0.47 0.38

Clearance Time (s) 3.0 3.0 3.0 3.0 5.0 5.0

Lane Grp Cap (vph) 513 1411 1321 368 1643 1618

v/s Ratio Prot 0.08 0.01 c0.13

v/s Ratio Perm c0.18 0.05 0.09 c0.12

v/c Ratio 0.42 0.18 0.13 0.21 0.27 0.33

Uniform Delay, d1 15.8 14.1 13.7 12.0 13.0 17.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.6 0.3 0.2 1.3 0.4 0.5

Delay (s) 18.4 14.3 13.9 13.3 13.4 18.4

Level of Service B B B B B B

Approach Delay (s) 15.9 13.9 13.4 18.4

Approach LOS B B B B

Intersection Summary

HCM Average Control Delay 15.8 HCM Level of Service B

HCM Volume to Capacity ratio 0.39

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 13.0

Intersection Capacity Utilization 126.5% ICU Level of Service H

Analysis Period (min) 15

c    Critical Lane Group
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Movement SWR2

Lane Configurations

Volume (vph) 20

Ideal Flow (vphpl) 1900

Total Lost time (s) 5.0

Lane Util. Factor 1.00

Frpb, ped/bikes 1.00

Flpb, ped/bikes 1.00

Frt 0.86

Flt Protected 1.00

Satd. Flow (prot) 1611

Flt Permitted 1.00

Satd. Flow (perm) 1611

Peak-hour factor, PHF 0.91

Adj. Flow (vph) 22

RTOR Reduction (vph) 14

Lane Group Flow (vph) 8

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Turn Type custom

Protected Phases

Permitted Phases 2

Actuated Green, G (s) 30.0

Effective Green, g (s) 30.0

Actuated g/C Ratio 0.38

Clearance Time (s) 5.0

Lane Grp Cap (vph) 604

v/s Ratio Prot

v/s Ratio Perm 0.01

v/c Ratio 0.01

Uniform Delay, d1 15.7

Progression Factor 1.00

Incremental Delay, d2 0.0

Delay (s) 15.7

Level of Service B

Approach Delay (s)

Approach LOS

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 60 330 50 50 330 132 70 274 60 212 263 76

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 10 11 11 11 11 11

Total Lost time (s) 4.0 5.0 4.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0

Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.97 1.00 1.00 0.97 1.00 1.00 0.93

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.96 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 4971 1770 4725 1652 3421 1492 1711 3250 1429

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 4971 1770 4725 1652 3421 1492 1711 3250 1429

Peak-hour factor, PHF 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89

Adj. Flow (vph) 67 371 56 56 371 148 79 308 67 238 296 85

RTOR Reduction (vph) 0 18 0 0 66 0 0 0 49 0 0 62

Lane Group Flow (vph) 67 409 0 56 453 0 79 308 18 238 296 23

Confl. Peds. (#/hr) 4 64 6 44

Confl. Bikes (#/hr) 6 15 8 6

Parking  (#/hr) 0

Turn Type Prot Prot Prot Perm Prot Perm

Protected Phases 3 4 3 4 1 2 1 2

Permitted Phases 2 2

Actuated Green, G (s) 7.2 32.1 7.2 32.1 16.2 26.5 26.5 16.2 26.5 26.5

Effective Green, g (s) 7.2 32.1 7.2 32.1 16.2 26.5 26.5 16.2 26.5 26.5

Actuated g/C Ratio 0.07 0.32 0.07 0.32 0.16 0.26 0.26 0.16 0.26 0.26

Clearance Time (s) 4.0 5.0 4.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 127 1596 127 1517 268 907 395 277 861 379

v/s Ratio Prot c0.04 0.08 0.03 c0.10 0.05 0.09 c0.14 c0.09

v/s Ratio Perm 0.01 0.02

v/c Ratio 0.53 0.26 0.44 0.30 0.29 0.34 0.04 0.86 0.34 0.06

Uniform Delay, d1 44.8 25.1 44.5 25.5 36.9 29.7 27.3 40.8 29.7 27.4

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.8 0.0 0.9 0.0 0.2 1.0 0.2 21.6 1.1 0.3

Delay (s) 46.6 25.1 45.4 25.5 37.1 30.7 27.6 62.4 30.8 27.7

Level of Service D C D C D C C E C C

Approach Delay (s) 28.1 27.5 31.3 42.5

Approach LOS C C C D

Intersection Summary

HCM Average Control Delay 32.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.44

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 71.7% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 40 81 50 82 88 140 130 1150 77 142 1300 11

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 4.0 4.5 4.0 4.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.91 1.00 0.91

Frpb, ped/bikes 1.00 0.98 1.00 0.97 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.94 1.00 0.85 1.00 0.99 1.00 1.00

Flt Protected 0.95 1.00 0.98 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1761 1728 1809 1537 1770 5026 1770 5076

Flt Permitted 0.54 1.00 0.75 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 997 1728 1391 1537 1770 5026 1770 5076

Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94

Adj. Flow (vph) 43 86 53 87 94 149 138 1223 82 151 1383 12

RTOR Reduction (vph) 0 37 0 0 0 122 0 7 0 0 1 0

Lane Group Flow (vph) 43 102 0 0 181 27 138 1298 0 151 1394 0

Confl. Peds. (#/hr) 8 18 18 8 20 15

Confl. Bikes (#/hr) 13 9 3 8

Turn Type Perm Perm Perm Prot Prot

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 8 8

Actuated Green, G (s) 14.3 14.3 14.3 14.3 7.8 39.7 12.5 44.4

Effective Green, g (s) 14.3 14.3 14.3 14.3 7.8 39.7 12.5 44.4

Actuated g/C Ratio 0.18 0.18 0.18 0.18 0.10 0.50 0.16 0.55

Clearance Time (s) 5.0 5.0 5.0 5.0 4.0 4.5 4.0 4.5

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 178 309 249 275 173 2494 277 2817

v/s Ratio Prot 0.06 c0.08 c0.26 0.09 c0.27

v/s Ratio Perm 0.04 c0.13 0.02

v/c Ratio 0.24 0.33 0.73 0.10 0.80 0.52 0.55 0.49

Uniform Delay, d1 28.2 28.7 31.0 27.5 35.3 13.7 31.1 10.9

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.3 0.2 8.6 0.1 20.7 0.8 1.2 0.6

Delay (s) 28.5 28.9 39.6 27.5 56.0 14.5 32.3 11.5

Level of Service C C D C E B C B

Approach Delay (s) 28.8 34.2 18.4 13.6

Approach LOS C C B B

Intersection Summary

HCM Average Control Delay 18.3 HCM Level of Service B

HCM Volume to Capacity ratio 0.56

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 9.0

Intersection Capacity Utilization 77.1% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 280 710 170 30 669 173 160 180 30 127 190 381

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.99 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00

Frt 1.00 0.97 1.00 0.97 1.00 0.98 1.00 0.90

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 4903 1762 4884 1769 1811 1737 1625

Flt Permitted 0.95 1.00 0.30 1.00 0.15 1.00 0.62 1.00

Satd. Flow (perm) 1770 4903 555 4884 273 1811 1136 1625

Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Adj. Flow (vph) 292 740 177 31 697 180 167 188 31 132 198 397

RTOR Reduction (vph) 0 53 0 0 52 0 0 5 0 0 69 0

Lane Group Flow (vph) 292 864 0 31 825 0 167 214 0 132 526 0

Confl. Peds. (#/hr) 10 10 12 17 23 23 17

Confl. Bikes (#/hr) 3 5 23 17

Turn Type Prot Perm pm+pt Perm

Protected Phases 2 3 4 5 1 6

Permitted Phases 4 1 6

Actuated Green, G (s) 20.8 50.9 26.1 26.1 40.1 40.1 23.3 23.3

Effective Green, g (s) 20.8 50.9 26.1 26.1 40.1 40.1 23.3 23.3

Actuated g/C Ratio 0.21 0.51 0.26 0.26 0.40 0.40 0.23 0.23

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 368 2496 145 1275 301 726 265 379

v/s Ratio Prot c0.17 0.18 c0.17 c0.07 0.12 c0.32

v/s Ratio Perm 0.06 0.15 0.12

v/c Ratio 0.79 0.35 0.21 0.65 0.55 0.30 0.50 1.39

Uniform Delay, d1 37.6 14.6 28.9 32.9 22.8 20.3 33.3 38.4

Progression Factor 1.00 1.00 1.14 1.12 1.00 1.00 1.00 1.00

Incremental Delay, d2 11.2 0.1 0.7 1.0 2.2 1.0 6.6 190.1

Delay (s) 48.7 14.7 33.7 37.7 25.0 21.4 39.8 228.5

Level of Service D B C D C C D F

Approach Delay (s) 22.9 37.6 22.9 194.2

Approach LOS C D C F

Intersection Summary

HCM Average Control Delay 65.6 HCM Level of Service E

HCM Volume to Capacity ratio 0.88

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 17.0

Intersection Capacity Utilization 93.8% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR2 NBL2 NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 30 20 20 30 20 30 20 639 20 20 624 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 4.5 4.5 4.5

Lane Util. Factor 1.00 1.00 0.95 0.95

Frpb, ped/bikes 0.99 0.99 0.99 0.99

Flpb, ped/bikes 0.99 0.99 1.00 1.00

Frt 0.96 0.95 1.00 1.00

Flt Protected 0.98 0.98 1.00 1.00

Satd. Flow (prot) 1722 1715 3499 3481

Flt Permitted 0.85 0.89 0.93 0.93

Satd. Flow (perm) 1494 1555 3252 3232

Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94

Adj. Flow (vph) 32 21 21 32 21 32 21 680 21 21 664 21

RTOR Reduction (vph) 0 19 0 0 29 0 0 1 0 0 0 0

Lane Group Flow (vph) 0 55 0 0 56 0 0 721 0 0 706 0

Confl. Peds. (#/hr) 22 26 26 54 54 93

Confl. Bikes (#/hr) 5 1 45 50

Turn Type Perm Perm custom

Protected Phases 4 4 2

Permitted Phases 4 4 6 6!

Actuated Green, G (s) 6.6 6.6 64.4 64.4

Effective Green, g (s) 6.6 6.6 64.4 64.4

Actuated g/C Ratio 0.08 0.08 0.81 0.81

Clearance Time (s) 4.5 4.5 4.5 4.5

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 123 128 2618 2602

v/s Ratio Prot

v/s Ratio Perm c0.04 0.04 c0.22 0.22

v/c Ratio 0.44 0.43 4.20dl 0.27

Uniform Delay, d1 35.0 34.9 2.0 1.9

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.9 0.9 0.3 0.3

Delay (s) 35.9 35.8 2.2 2.2

Level of Service D D A A

Approach Delay (s) 35.9 35.8 2.2 2.2

Approach LOS D D A A

Intersection Summary

HCM Average Control Delay 5.1 HCM Level of Service A

HCM Volume to Capacity ratio 0.29

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 9.0

Intersection Capacity Utilization 79.0% ICU Level of Service D

Analysis Period (min) 15

dl    Defacto Left Lane.  Recode with 1 though lane as a left lane.

dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.

!    Phase conflict between lane groups.

c    Critical Lane Group
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Movement SER SER2

Lane Configurations

Volume (vph) 220 40

Ideal Flow (vphpl) 1900 1900

Total Lost time (s) 4.5

Lane Util. Factor 1.00

Frpb, ped/bikes 1.00

Flpb, ped/bikes 1.00

Frt 0.86

Flt Protected 1.00

Satd. Flow (prot) 1611

Flt Permitted 1.00

Satd. Flow (perm) 1611

Peak-hour factor, PHF 0.94 0.94

Adj. Flow (vph) 234 43

RTOR Reduction (vph) 3 0

Lane Group Flow (vph) 274 0

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Turn Type custom

Protected Phases 6!

Permitted Phases

Actuated Green, G (s) 64.4

Effective Green, g (s) 64.4

Actuated g/C Ratio 0.81

Clearance Time (s) 4.5

Vehicle Extension (s) 2.0

Lane Grp Cap (vph) 1297

v/s Ratio Prot 0.17

v/s Ratio Perm

v/c Ratio 0.21

Uniform Delay, d1 1.8

Progression Factor 1.00

Incremental Delay, d2 0.4

Delay (s) 2.2

Level of Service A

Approach Delay (s)

Approach LOS

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 20 0 20 80 30 130 10 729 100 90 713 220

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Lane Util. Factor 1.00 0.95 0.95 0.95 1.00 0.95

Frpb, ped/bikes 0.98 1.00 0.95 0.99 1.00 0.96

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.93 1.00 0.88 0.98 1.00 0.96

Flt Protected 0.98 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1658 1681 1485 3429 1770 3294

Flt Permitted 0.98 0.95 1.00 0.94 0.95 1.00

Satd. Flow (perm) 1658 1681 1485 3233 1770 3294

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 20 0 20 82 31 133 10 744 102 92 728 224

RTOR Reduction (vph) 0 19 0 0 121 0 0 7 0 0 17 0

Lane Group Flow (vph) 0 21 0 74 51 0 0 849 0 92 935 0

Confl. Peds. (#/hr) 28 41 28 41

Confl. Bikes (#/hr) 6 5 18 40

Turn Type Split Split Perm Prot

Protected Phases 7 7 8 8 2 1 6

Permitted Phases 2

Actuated Green, G (s) 4.2 9.2 9.2 60.2 8.4 73.1

Effective Green, g (s) 4.2 9.2 9.2 60.2 8.4 73.1

Actuated g/C Ratio 0.04 0.09 0.09 0.60 0.08 0.73

Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 70 155 137 1946 149 2408

v/s Ratio Prot c0.01 c0.04 0.03 c0.05 0.28

v/s Ratio Perm c0.26

v/c Ratio 0.30 0.48 0.37 0.44 0.62 0.39

Uniform Delay, d1 46.5 43.1 42.7 10.7 44.2 5.1

Progression Factor 1.00 1.00 1.00 0.57 1.00 1.00

Incremental Delay, d2 0.9 0.8 0.6 0.6 5.3 0.5

Delay (s) 47.3 44.0 43.3 6.8 49.5 5.5

Level of Service D D D A D A

Approach Delay (s) 47.3 43.5 6.8 9.4

Approach LOS D D A A

Intersection Summary

HCM Average Control Delay 12.9 HCM Level of Service B

HCM Volume to Capacity ratio 0.45

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 83.2% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 260 468 100 113 422 159 90 420 133 253 500 60

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.5 5.0 3.5 5.0 3.5 5.0 3.5 5.0

Lane Util. Factor 0.97 0.95 1.00 0.95 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 0.99 1.00 0.95 1.00 0.98 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.96 1.00 0.96 1.00 0.98

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3433 3399 1770 3211 1770 3338 1770 3472

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 3433 3399 1770 3211 1770 3338 1770 3472

Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97

Adj. Flow (vph) 268 482 103 116 435 164 93 433 137 261 515 62

RTOR Reduction (vph) 0 19 0 0 42 0 0 28 0 0 8 0

Lane Group Flow (vph) 268 566 0 116 557 0 93 542 0 261 569 0

Confl. Peds. (#/hr) 38 127 51

Confl. Bikes (#/hr) 15 20 19 31

Turn Type Prot Prot Prot Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases

Actuated Green, G (s) 11.0 22.5 9.7 21.2 5.0 38.8 12.0 45.8

Effective Green, g (s) 11.0 22.5 9.7 21.2 5.0 38.8 12.0 45.8

Actuated g/C Ratio 0.11 0.22 0.10 0.21 0.05 0.39 0.12 0.46

Clearance Time (s) 3.5 5.0 3.5 5.0 3.5 5.0 3.5 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 378 765 172 681 89 1295 212 1590

v/s Ratio Prot c0.08 0.17 0.07 c0.17 0.05 c0.16 c0.15 0.16

v/s Ratio Perm

v/c Ratio 0.71 0.74 0.67 0.82 1.04 0.42 1.23 0.36

Uniform Delay, d1 43.0 36.0 43.6 37.6 47.5 22.4 44.0 17.6

Progression Factor 0.88 1.25 1.00 1.00 1.00 1.00 1.14 0.77

Incremental Delay, d2 4.7 3.1 7.9 7.2 108.2 1.0 136.7 0.6

Delay (s) 42.7 48.3 51.6 44.8 155.7 23.4 186.8 14.1

Level of Service D D D D F C F B

Approach Delay (s) 46.5 45.9 41.9 67.8

Approach LOS D D D E

Intersection Summary

HCM Average Control Delay 51.2 HCM Level of Service D

HCM Volume to Capacity ratio 0.67

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 17.0

Intersection Capacity Utilization 73.3% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 30 752 30 16 707 24 30 30 28 36 30 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 4.5 4.5

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99

Frt 1.00 0.99 1.00 1.00 0.96 0.97

Flt Protected 0.95 1.00 0.95 1.00 0.98 0.98

Satd. Flow (prot) 1766 3515 1768 3518 1719 1734

Flt Permitted 0.33 1.00 0.31 1.00 0.90 0.87

Satd. Flow (perm) 615 3515 572 3518 1572 1547

Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97

Adj. Flow (vph) 31 775 31 16 729 25 31 31 29 37 31 21

RTOR Reduction (vph) 0 3 0 0 3 0 0 20 0 0 14 0

Lane Group Flow (vph) 31 803 0 16 751 0 0 71 0 0 75 0

Confl. Peds. (#/hr) 6 4 4 6 5 26 26 5

Confl. Bikes (#/hr) 5 13 29 33

Turn Type Perm Perm Perm Perm

Protected Phases 1 1 2 2

Permitted Phases 1 1 2 2

Actuated Green, G (s) 46.0 46.0 46.0 46.0 25.0 25.0

Effective Green, g (s) 46.0 46.0 46.0 46.0 25.0 25.0

Actuated g/C Ratio 0.57 0.57 0.57 0.57 0.31 0.31

Clearance Time (s) 5.5 5.5 5.5 5.5 4.5 4.5

Lane Grp Cap (vph) 349 1996 325 1998 485 477

v/s Ratio Prot c0.23 0.21

v/s Ratio Perm 0.05 0.03 0.05 c0.05

v/c Ratio 0.09 0.40 0.05 0.38 0.15 0.16

Uniform Delay, d1 8.0 9.8 7.8 9.6 20.3 20.3

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.5 0.6 0.3 0.5 0.6 0.7

Delay (s) 8.5 10.4 8.1 10.2 20.9 21.1

Level of Service A B A B C C

Approach Delay (s) 10.3 10.1 20.9 21.1

Approach LOS B B C C

Intersection Summary

HCM Average Control Delay 11.3 HCM Level of Service B

HCM Volume to Capacity ratio 0.32

Actuated Cycle Length (s) 81.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 67.5% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 406 665 50 20 634 209 50 68 10 345 72 378

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 10 11 11 11 11 11 12 12 12 12 12 12

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.97 0.95 1.00 0.95 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 0.89

Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 0.99 1.00

Frt 1.00 0.99 1.00 0.96 0.99 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.98 0.96 1.00

Satd. Flow (prot) 3204 3362 1711 3267 1779 1770 1416

Flt Permitted 0.95 1.00 0.95 1.00 0.62 0.67 1.00

Satd. Flow (perm) 3204 3362 1711 3267 1124 1234 1416

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 414 679 51 20 647 213 51 69 10 352 73 386

RTOR Reduction (vph) 0 5 0 0 29 0 0 3 0 0 0 243

Lane Group Flow (vph) 414 725 0 20 831 0 0 127 0 0 425 143

Confl. Peds. (#/hr) 23 13 78 14 14 77

Confl. Bikes (#/hr) 9 8 14 15

Turn Type Prot Prot Perm Perm Perm

Protected Phases 7 4 3 8 2 6

Permitted Phases 2 6 6

Actuated Green, G (s) 19.4 54.8 2.4 37.8 40.8 40.8 40.8

Effective Green, g (s) 19.4 54.8 2.4 37.8 40.8 40.8 40.8

Actuated g/C Ratio 0.18 0.50 0.02 0.34 0.37 0.37 0.37

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 565 1675 37 1123 417 458 525

v/s Ratio Prot c0.13 0.22 0.01 c0.25

v/s Ratio Perm 0.11 c0.34 0.10

v/c Ratio 0.73 0.43 0.54 0.74 0.31 0.93 0.27

Uniform Delay, d1 42.8 17.7 53.3 31.8 24.6 33.2 24.2

Progression Factor 0.63 0.23 1.06 1.02 1.00 1.00 1.00

Incremental Delay, d2 3.5 0.6 12.1 3.5 0.4 24.9 0.3

Delay (s) 30.6 4.6 68.6 35.9 25.0 58.1 24.5

Level of Service C A E D C E C

Approach Delay (s) 14.0 36.6 25.0 42.1

Approach LOS B D C D

Intersection Summary

HCM Average Control Delay 28.9 HCM Level of Service C

HCM Volume to Capacity ratio 0.82

Actuated Cycle Length (s) 110.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 76.4% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 21 960 41 20 892 10 12 0 20 10 0 10

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Hourly flow rate (vph) 22 1000 43 21 929 10 12 0 21 10 0 10

Pedestrians 12 4 13 8

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 1 0 1 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 882 649

pX, platoon unblocked 0.91 0.91 0.91 0.91 0.91 0.91

vC, conflicting volume 948 1056 1607 2067 538 1553 2084 490

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 948 857 1464 1972 287 1405 1990 490

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 97 97 83 100 97 87 100 98

cM capacity (veh/h) 715 699 73 52 635 81 50 515

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 522 543 485 475 33 21

Volume Left 22 0 21 0 12 10

Volume Right 0 43 0 10 21 10

cSH 715 1700 699 1700 164 140

Volume to Capacity 0.03 0.32 0.03 0.28 0.20 0.15

Queue Length 95th (ft) 2 0 2 0 18 13

Control Delay (s) 0.9 0.0 0.8 0.0 32.4 35.1

Lane LOS A A D E

Approach Delay (s) 0.4 0.4 32.4 35.1

Approach LOS D E

Intersection Summary

Average Delay 1.3

Intersection Capacity Utilization 56.3% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 10 918 73 20 856 10 44 10 50 10 10 20

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 11 966 77 21 901 11 46 11 53 11 11 21

Pedestrians 3 3 15 15

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 0 1 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1206 325

pX, platoon unblocked 0.90 0.96 0.93 0.93 0.96 0.93 0.93 0.90

vC, conflicting volume 927 1058 1563 2009 540 1529 2043 474

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 708 968 1234 1716 426 1197 1752 207

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 99 97 53 86 90 89 86 97

cM capacity (veh/h) 792 668 99 77 543 99 73 712

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 494 560 472 461 109 42

Volume Left 11 0 21 0 46 11

Volume Right 0 77 0 11 53 21

cSH 792 1700 668 1700 156 150

Volume to Capacity 0.01 0.33 0.03 0.27 0.70 0.28

Queue Length 95th (ft) 1 0 2 0 103 27

Control Delay (s) 0.4 0.0 0.9 0.0 69.2 38.0

Lane LOS A A F E

Approach Delay (s) 0.2 0.5 69.2 38.0

Approach LOS F E

Intersection Summary

Average Delay 4.6

Intersection Capacity Utilization 55.6% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 61 656 251 170 597 70 219 90 140 60 70 71

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 16 12 12 12 12

Total Lost time (s) 5.5 5.5 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 1.00

Frpb, ped/bikes 0.98 0.99 0.99 0.98

Flpb, ped/bikes 1.00 1.00 0.99 1.00

Frt 0.96 0.99 0.96 0.95

Flt Protected 1.00 0.99 0.98 0.99

Satd. Flow (prot) 3329 3440 1924 1712

Flt Permitted 0.82 0.56 0.75 0.82

Satd. Flow (perm) 2745 1936 1478 1422

Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97

Adj. Flow (vph) 63 676 259 175 615 72 226 93 144 62 72 73

RTOR Reduction (vph) 0 64 0 0 12 0 0 29 0 0 35 0

Lane Group Flow (vph) 0 934 0 0 850 0 0 434 0 0 172 0

Confl. Peds. (#/hr) 27 20 27 44 32 32 44

Confl. Bikes (#/hr) 9 4 4 1

Turn Type Perm pm+pt Perm Perm

Protected Phases 1 4 3 2 2

Permitted Phases 1 3 2 2

Actuated Green, G (s) 15.5 26.5 19.0 19.0

Effective Green, g (s) 15.5 26.5 19.0 19.0

Actuated g/C Ratio 0.28 0.48 0.35 0.35

Clearance Time (s) 5.5 5.5 4.0 4.0

Lane Grp Cap (vph) 774 1152 511 491

v/s Ratio Prot c0.11

v/s Ratio Perm c0.34 0.25 c0.29 0.12

v/c Ratio 1.21 0.74 0.85 0.35

Uniform Delay, d1 19.8 11.5 16.7 13.4

Progression Factor 1.25 1.00 1.00 1.00

Incremental Delay, d2 103.9 4.2 16.0 2.0

Delay (s) 128.6 15.7 32.6 15.4

Level of Service F B C B

Approach Delay (s) 128.6 15.7 32.6 15.4

Approach LOS F B C B

Intersection Summary

HCM Average Control Delay 63.3 HCM Level of Service E

HCM Volume to Capacity ratio 1.02

Actuated Cycle Length (s) 55.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 107.9% ICU Level of Service G

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 163 60 70 327 285 122

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.0 3.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 0.93 1.00 1.00 1.00 0.62

Flpb, ped/bikes 1.00 0.78 1.00 1.00 1.00

Frt 0.96 1.00 1.00 1.00 0.85

Flt Protected 0.96 0.95 1.00 1.00 1.00

Satd. Flow (prot) 1611 1375 1863 1863 987

Flt Permitted 0.96 0.52 1.00 1.00 1.00

Satd. Flow (perm) 1611 750 1863 1863 987

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 177 65 76 355 310 133

RTOR Reduction (vph) 24 0 0 0 0 65

Lane Group Flow (vph) 218 0 76 355 310 68

Confl. Peds. (#/hr) 108 182 366 366

Confl. Bikes (#/hr) 9 10

Turn Type Perm Perm

Protected Phases 2 1 1

Permitted Phases 1 1

Actuated Green, G (s) 21.0 28.0 28.0 28.0 28.0

Effective Green, g (s) 21.0 28.0 28.0 28.0 28.0

Actuated g/C Ratio 0.38 0.51 0.51 0.51 0.51

Clearance Time (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 615 382 948 948 502

v/s Ratio Prot c0.14 c0.19 0.17

v/s Ratio Perm 0.10 0.07

v/c Ratio 0.35 0.20 0.37 0.33 0.13

Uniform Delay, d1 12.2 7.4 8.2 8.0 7.1

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.6 1.2 1.1 0.9 0.6

Delay (s) 13.8 8.5 9.3 8.9 7.7

Level of Service B A A A A

Approach Delay (s) 13.8 9.2 8.5

Approach LOS B A A

Intersection Summary

HCM Average Control Delay 9.9 HCM Level of Service A

HCM Volume to Capacity ratio 0.37

Actuated Cycle Length (s) 55.0 Sum of lost time (s) 6.0

Intersection Capacity Utilization 54.7% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 304 529 452 30 20 260

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.5

Lane Util. Factor 1.00 0.95 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.99 0.87

Flt Protected 0.95 1.00 1.00 1.00

Satd. Flow (prot) 1770 3539 3506 1594

Flt Permitted 0.95 1.00 1.00 1.00

Satd. Flow (perm) 1770 3539 3506 1594

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 320 557 476 32 21 274

RTOR Reduction (vph) 0 0 8 0 191 0

Lane Group Flow (vph) 320 557 500 0 104 0

Confl. Peds. (#/hr) 4

Confl. Bikes (#/hr) 10

Turn Type Prot

Protected Phases 1 6 2 4

Permitted Phases

Actuated Green, G (s) 20.0 38.0 15.0 19.5

Effective Green, g (s) 20.0 38.0 15.0 19.5

Actuated g/C Ratio 0.31 0.59 0.23 0.30

Clearance Time (s) 3.0 3.0 3.0 3.5

Lane Grp Cap (vph) 553 2101 822 486

v/s Ratio Prot c0.18 0.16 c0.14 c0.07

v/s Ratio Perm

v/c Ratio 0.58 0.27 0.61 0.21

Uniform Delay, d1 18.5 6.3 21.9 16.6

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 4.4 0.3 3.3 1.0

Delay (s) 22.8 6.6 25.2 17.6

Level of Service C A C B

Approach Delay (s) 12.5 25.2 17.6

Approach LOS B C B

Intersection Summary

HCM Average Control Delay 17.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.46

Actuated Cycle Length (s) 64.0 Sum of lost time (s) 9.5

Intersection Capacity Utilization 57.5% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 10 50 380 20 51 460

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 5.0 4.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frpb, ped/bikes 0.97 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.89 0.99 1.00 1.00

Flt Protected 0.99 1.00 0.95 1.00

Satd. Flow (prot) 1592 1848 1770 1863

Flt Permitted 0.99 1.00 0.95 1.00

Satd. Flow (perm) 1592 1848 1770 1863

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 11 53 400 21 54 484

RTOR Reduction (vph) 50 0 3 0 0 0

Lane Group Flow (vph) 14 0 418 0 54 484

Confl. Peds. (#/hr) 5

Confl. Bikes (#/hr) 4

Turn Type Prot

Protected Phases 8 6 5 2

Permitted Phases

Actuated Green, G (s) 1.7 11.5 1.4 16.9

Effective Green, g (s) 1.7 11.5 1.4 16.9

Actuated g/C Ratio 0.06 0.42 0.05 0.61

Clearance Time (s) 4.0 5.0 4.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 98 770 90 1141

v/s Ratio Prot c0.01 c0.23 0.03 c0.26

v/s Ratio Perm

v/c Ratio 0.15 0.54 0.60 0.42

Uniform Delay, d1 12.3 6.1 12.8 2.8

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.7 0.8 10.3 0.3

Delay (s) 12.9 6.9 23.2 3.1

Level of Service B A C A

Approach Delay (s) 12.9 6.9 5.1

Approach LOS B A A

Intersection Summary

HCM Average Control Delay 6.3 HCM Level of Service A

HCM Volume to Capacity ratio 0.57

Actuated Cycle Length (s) 27.6 Sum of lost time (s) 14.0

Intersection Capacity Utilization 40.9% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL2 EBL EBT EBR WBL WBT WBR WBR2 NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 10 20 10 10 10 10 20 30 10 24 320 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 12 12 12 12 12

Total Lost time (s) 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 0.98 0.98 1.00

Flpb, ped/bikes 1.00 1.00 1.00

Frt 0.97 0.90 1.00

Flt Protected 0.97 0.99 1.00

Satd. Flow (prot) 1530 1456 1629

Flt Permitted 0.83 0.97 0.94

Satd. Flow (perm) 1313 1418 1533

Peak-hour factor, PHF 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93

Adj. Flow (vph) 11 22 11 11 11 11 22 32 11 26 344 11

RTOR Reduction (vph) 0 0 8 0 0 25 0 0 0 0 2 0

Lane Group Flow (vph) 0 0 47 0 0 51 0 0 0 0 390 0

Confl. Peds. (#/hr) 30 1 84

Confl. Bikes (#/hr) 3 2

Parking  (#/hr) 3 3 3

Turn Type Perm Perm Perm

Protected Phases 1 1 2

Permitted Phases 1 1 2

Actuated Green, G (s) 14.0 14.0 25.0

Effective Green, g (s) 14.0 14.0 25.0

Actuated g/C Ratio 0.23 0.23 0.42

Clearance Time (s) 4.0 4.0 4.0

Lane Grp Cap (vph) 306 331 639

v/s Ratio Prot

v/s Ratio Perm 0.04 c0.04 0.25

v/c Ratio 0.15 0.16 0.61

Uniform Delay, d1 18.3 18.3 13.7

Progression Factor 1.00 0.74 1.00

Incremental Delay, d2 1.1 1.0 4.3

Delay (s) 19.3 14.5 18.0

Level of Service B B B

Approach Delay (s) 19.3 14.5 18.0

Approach LOS B B B

Intersection Summary

HCM Average Control Delay 20.3 HCM Level of Service C

HCM Volume to Capacity ratio 0.50

Actuated Cycle Length (s) 60.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 62.1% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBL SBT SBR SBR2 SEL2 SEL SER SER2

Lane Configurations

Volume (vph) 40 363 20 40 10 30 36 50

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 16 12 12 12 12 12 12

Total Lost time (s) 4.0 4.0

Lane Util. Factor 1.00 1.00

Frpb, ped/bikes 0.98 1.00

Flpb, ped/bikes 1.00 1.00

Frt 0.98 0.91

Flt Protected 1.00 0.98

Satd. Flow (prot) 1752 1473

Flt Permitted 0.94 0.98

Satd. Flow (perm) 1661 1473

Peak-hour factor, PHF 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93

Adj. Flow (vph) 43 390 22 43 11 32 39 54

RTOR Reduction (vph) 0 6 0 0 0 39 0 0

Lane Group Flow (vph) 0 492 0 0 0 97 0 0

Confl. Peds. (#/hr) 60 82

Confl. Bikes (#/hr) 2 2

Parking  (#/hr) 6 3

Turn Type Perm Perm

Protected Phases 2 4

Permitted Phases 2 4

Actuated Green, G (s) 25.0 9.0

Effective Green, g (s) 25.0 9.0

Actuated g/C Ratio 0.42 0.15

Clearance Time (s) 4.0 4.0

Lane Grp Cap (vph) 692 221

v/s Ratio Prot

v/s Ratio Perm c0.30 0.07

v/c Ratio 0.71 0.44

Uniform Delay, d1 14.5 23.2

Progression Factor 1.00 1.00

Incremental Delay, d2 6.1 6.2

Delay (s) 20.6 29.4

Level of Service C C

Approach Delay (s) 20.6 29.4

Approach LOS C C

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 10 10 0 0 0 0 10 10 10 20 0

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.68 0.68 0.68 0.68 0.68 0.68 0.68 0.68 0.68 0.68 0.68 0.68

Hourly flow rate (vph) 0 15 15 0 0 0 0 15 15 15 29 0

Pedestrians 4 5

Lane Width (ft) 0.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 380

pX, platoon unblocked

vC, conflicting volume 5 29 37 27 26 53 34 5

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 5 29 37 27 26 53 34 5

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 100 100 98 99 98 97 100

cM capacity (veh/h) 1610 1584 940 862 1050 913 855 1074

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 29 29 44

Volume Left 0 0 15

Volume Right 15 15 0

cSH 1610 947 873

Volume to Capacity 0.00 0.03 0.05

Queue Length 95th (ft) 0 2 4

Control Delay (s) 0.0 8.9 9.3

Lane LOS A A

Approach Delay (s) 0.0 8.9 9.3

Approach LOS A A

Intersection Summary

Average Delay 6.6

Intersection Capacity Utilization 18.3% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 802 0 0 692 20 0 0 10 0 0 0

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89

Hourly flow rate (vph) 0 901 0 0 778 22 0 0 11 0 0 0

Pedestrians 1 15

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1247 648

pX, platoon unblocked 0.96 0.96 0.96 0.96 0.96 0.96

vC, conflicting volume 800 916 1305 1716 467 1252 1705 400

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 800 836 1240 1667 369 1184 1655 400

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 100 100 100 98 100 100 100

cM capacity (veh/h) 819 755 124 91 597 135 92 600

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1

Volume Total 601 300 518 282 11

Volume Left 0 0 0 0 0

Volume Right 0 0 0 22 11

cSH 1700 1700 1700 1700 597

Volume to Capacity 0.35 0.18 0.30 0.17 0.02

Queue Length 95th (ft) 0 0 0 0 1

Control Delay (s) 0.0 0.0 0.0 0.0 11.2

Lane LOS B

Approach Delay (s) 0.0 0.0 11.2

Approach LOS B

Intersection Summary

Average Delay 0.1

Intersection Capacity Utilization 32.5% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 0 1022 806 107 0 54

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 1111 876 116 0 59

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 241 1290

pX, platoon unblocked 0.87

vC, conflicting volume 992 1490 496

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 992 1263 496

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 100 100 89

cM capacity (veh/h) 693 141 519

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1

Volume Total 555 555 584 408 59

Volume Left 0 0 0 0 0

Volume Right 0 0 0 116 59

cSH 1700 1700 1700 1700 519

Volume to Capacity 0.33 0.33 0.34 0.24 0.11

Queue Length 95th (ft) 0 0 0 0 9

Control Delay (s) 0.0 0.0 0.0 0.0 12.8

Lane LOS B

Approach Delay (s) 0.0 0.0 12.8

Approach LOS B

Intersection Summary

Average Delay 0.3

Intersection Capacity Utilization 35.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 450 603 80 120 416 218 100 580 129 297 660 60

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.5 5.0 3.5 5.0 3.5 5.0 3.5 5.0

Lane Util. Factor 0.97 0.95 1.00 0.95 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 0.99 1.00 0.98 1.00 0.98 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.95 1.00 0.97 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3433 3444 1770 3290 1770 3371 1770 3463

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 3433 3444 1770 3290 1770 3371 1770 3463

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 459 615 82 122 424 222 102 592 132 303 673 61

RTOR Reduction (vph) 0 10 0 0 69 0 0 19 0 0 7 0

Lane Group Flow (vph) 459 687 0 122 577 0 102 705 0 303 727 0

Confl. Peds. (#/hr) 44 23 54 53

Confl. Bikes (#/hr) 11 15 52 53

Turn Type Prot Prot Prot Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases

Actuated Green, G (s) 14.5 25.8 9.0 20.3 8.6 33.7 14.5 39.6

Effective Green, g (s) 14.5 25.8 9.0 20.3 8.6 33.7 14.5 39.6

Actuated g/C Ratio 0.14 0.26 0.09 0.20 0.09 0.34 0.14 0.40

Clearance Time (s) 3.5 5.0 3.5 5.0 3.5 5.0 3.5 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 498 889 159 668 152 1136 257 1371

v/s Ratio Prot c0.13 c0.20 0.07 0.18 0.06 c0.21 c0.17 0.21

v/s Ratio Perm

v/c Ratio 0.92 0.77 0.77 0.86 0.67 0.62 1.18 0.53

Uniform Delay, d1 42.2 34.4 44.5 38.5 44.3 27.8 42.8 23.1

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.14 0.74

Incremental Delay, d2 22.3 3.8 17.9 10.8 8.8 2.6 111.4 1.4

Delay (s) 64.5 38.2 62.3 49.3 53.1 30.4 160.1 18.5

Level of Service E D E D D C F B

Approach Delay (s) 48.7 51.4 33.2 59.9

Approach LOS D D C E

Intersection Summary

HCM Average Control Delay 48.9 HCM Level of Service D

HCM Volume to Capacity ratio 0.78

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 84.4% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group



51st and Broadway Center 2015 plus Project (MITG)

20: Pleasant Valley Avenue & Piedmont Avenue WEEKDAY PM

Synchro 7 -  Report

Fehr & Peers Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 51 972 238 120 611 50 217 40 180 50 40 41

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 16 12 12 12 12

Total Lost time (s) 5.5 5.5 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 1.00

Frpb, ped/bikes 0.99 1.00 0.98 0.98

Flpb, ped/bikes 1.00 1.00 0.99 0.99

Frt 0.97 0.99 0.94 0.96

Flt Protected 1.00 0.99 0.98 0.98

Satd. Flow (prot) 3406 3468 1873 1713

Flt Permitted 0.88 0.55 0.78 0.78

Satd. Flow (perm) 3001 1922 1491 1354

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 55 1057 259 130 664 54 236 43 196 54 43 45

RTOR Reduction (vph) 0 19 0 0 7 0 0 36 0 0 24 0

Lane Group Flow (vph) 0 1352 0 0 841 0 0 439 0 0 118 0

Confl. Peds. (#/hr) 20 9 20 30 42 42 30

Confl. Bikes (#/hr) 11 3 4 6

Turn Type Perm pm+pt Perm Perm

Protected Phases 1 4 3 2 2

Permitted Phases 1 3 2 2

Actuated Green, G (s) 40.5 40.5 20.0 20.0

Effective Green, g (s) 40.5 40.5 20.0 20.0

Actuated g/C Ratio 0.58 0.58 0.29 0.29

Clearance Time (s) 5.5 5.5 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1736 1112 426 387

v/s Ratio Prot

v/s Ratio Perm c0.45 0.44 c0.29 0.09

v/c Ratio 0.78 0.90dl 1.03 0.31

Uniform Delay, d1 11.3 11.1 25.0 19.6

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 3.5 3.0 51.4 0.5

Delay (s) 14.8 14.0 76.4 20.0

Level of Service B B E C

Approach Delay (s) 14.8 14.0 76.4 20.0

Approach LOS B B E C

Intersection Summary

HCM Average Control Delay 25.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.86

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 9.5

Intersection Capacity Utilization 104.0% ICU Level of Service G

Analysis Period (min) 15

dl    Defacto Left Lane.  Recode with 1 though lane as a left lane.

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 121 446 291 120 717 120 149 150 140 90 60 151

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 16 12 12 12 12

Total Lost time (s) 5.5 5.5 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 1.00

Frpb, ped/bikes 0.98 0.99 0.99 0.97

Flpb, ped/bikes 1.00 1.00 0.99 1.00

Frt 0.95 0.98 0.96 0.93

Flt Protected 0.99 0.99 0.98 0.99

Satd. Flow (prot) 3260 3415 1945 1660

Flt Permitted 0.62 0.67 0.75 0.76

Satd. Flow (perm) 2050 2309 1479 1280

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 127 469 306 126 755 126 157 158 147 95 63 159

RTOR Reduction (vph) 0 86 0 0 20 0 0 31 0 0 66 0

Lane Group Flow (vph) 0 817 0 0 987 0 0 431 0 0 251 0

Confl. Peds. (#/hr) 29 23 23 29 47 35 35 47

Confl. Bikes (#/hr) 4 6 1 1

Turn Type Perm pm+pt Perm Perm

Protected Phases 1 4 3 2 2

Permitted Phases 1 3 2 2

Actuated Green, G (s) 26.5 26.5 19.0 19.0

Effective Green, g (s) 26.5 26.5 19.0 19.0

Actuated g/C Ratio 0.48 0.48 0.35 0.35

Clearance Time (s) 5.5 5.5 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 988 1113 511 442

v/s Ratio Prot

v/s Ratio Perm 0.40 c0.43 c0.29 0.20

v/c Ratio 0.83 0.89 0.84 0.57

Uniform Delay, d1 12.3 12.9 16.6 14.7

Progression Factor 1.68 1.00 1.00 1.00

Incremental Delay, d2 7.5 8.7 15.6 5.2

Delay (s) 28.1 21.6 32.2 19.9

Level of Service C C C B

Approach Delay (s) 28.1 21.6 32.2 19.9

Approach LOS C C C B

Intersection Summary

HCM Average Control Delay 25.4 HCM Level of Service C

HCM Volume to Capacity ratio 0.87

Actuated Cycle Length (s) 55.0 Sum of lost time (s) 9.5

Intersection Capacity Utilization 101.1% ICU Level of Service G

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 280 710 170 30 669 173 160 180 30 127 190 381

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.99 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00

Frt 1.00 0.97 1.00 0.97 1.00 0.98 1.00 0.90

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 4903 1762 4884 1770 1811 1737 1629

Flt Permitted 0.95 1.00 0.30 1.00 0.12 1.00 0.62 1.00

Satd. Flow (perm) 1770 4903 555 4884 219 1811 1136 1629

Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Adj. Flow (vph) 292 740 177 31 697 180 167 188 31 132 198 397

RTOR Reduction (vph) 0 47 0 0 52 0 0 5 0 0 72 0

Lane Group Flow (vph) 292 870 0 31 825 0 167 214 0 132 523 0

Confl. Peds. (#/hr) 10 10 12 17 23 23 17

Confl. Bikes (#/hr) 3 5 23 17

Turn Type Prot Perm pm+pt Perm

Protected Phases 2 3 4 5 1 6

Permitted Phases 4 1 6

Actuated Green, G (s) 15.0 45.0 26.0 26.0 46.0 46.0 30.1 30.1

Effective Green, g (s) 15.0 45.0 26.0 26.0 46.0 46.0 30.1 30.1

Actuated g/C Ratio 0.15 0.45 0.26 0.26 0.46 0.46 0.30 0.30

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 266 2206 144 1270 285 833 342 490

v/s Ratio Prot c0.17 0.18 c0.17 c0.07 0.12 c0.32

v/s Ratio Perm 0.06 0.20 0.12

v/c Ratio 1.10 0.39 0.22 0.65 0.59 0.26 0.39 1.07

Uniform Delay, d1 42.5 18.4 29.0 32.9 21.1 16.5 27.6 35.0

Progression Factor 1.00 1.00 0.97 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 83.9 0.1 0.7 1.1 3.1 0.7 3.3 59.8

Delay (s) 126.4 18.5 28.8 33.9 24.1 17.3 30.9 94.8

Level of Service F B C C C B C F

Approach Delay (s) 44.6 33.7 20.2 83.2

Approach LOS D C C F

Intersection Summary

HCM Average Control Delay 47.3 HCM Level of Service D

HCM Volume to Capacity ratio 0.87

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 17.0

Intersection Capacity Utilization 93.8% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 61 654 251 170 597 70 219 90 140 60 70 71

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 16 12 12 12 12

Total Lost time (s) 5.5 5.5 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 1.00

Frpb, ped/bikes 0.98 0.99 0.99 0.98

Flpb, ped/bikes 1.00 1.00 0.99 1.00

Frt 0.96 0.99 0.96 0.95

Flt Protected 1.00 0.99 0.98 0.99

Satd. Flow (prot) 3334 3440 1924 1712

Flt Permitted 0.84 0.57 0.75 0.82

Satd. Flow (perm) 2816 1990 1478 1422

Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97

Adj. Flow (vph) 63 674 259 175 615 72 226 93 144 62 72 73

RTOR Reduction (vph) 0 46 0 0 12 0 0 29 0 0 35 0

Lane Group Flow (vph) 0 950 0 0 850 0 0 434 0 0 172 0

Confl. Peds. (#/hr) 27 20 27 44 32 32 44

Confl. Bikes (#/hr) 9 4 4 1

Turn Type Perm pm+pt Perm Perm

Protected Phases 1 4 3 2 2

Permitted Phases 1 3 2 2

Actuated Green, G (s) 26.5 26.5 19.0 19.0

Effective Green, g (s) 26.5 26.5 19.0 19.0

Actuated g/C Ratio 0.48 0.48 0.35 0.35

Clearance Time (s) 5.5 5.5 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1357 959 511 491

v/s Ratio Prot

v/s Ratio Perm 0.34 c0.43 c0.29 0.12

v/c Ratio 0.70 0.89 0.85 0.35

Uniform Delay, d1 11.1 12.9 16.7 13.4

Progression Factor 1.33 1.00 1.00 1.00

Incremental Delay, d2 2.7 9.9 16.0 2.0

Delay (s) 17.5 22.8 32.6 15.4

Level of Service B C C B

Approach Delay (s) 17.5 22.8 32.6 15.4

Approach LOS B C C B

Intersection Summary

HCM Average Control Delay 21.9 HCM Level of Service C

HCM Volume to Capacity ratio 0.87

Actuated Cycle Length (s) 55.0 Sum of lost time (s) 9.5

Intersection Capacity Utilization 107.8% ICU Level of Service G

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR EBR2 WBL WBT WBR NBL NBT NBR NBR2 SBL2

Lane Configurations

Volume (vph) 90 20 100 20 30 30 20 30 1280 40 10 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 5.0

Lane Util. Factor 1.00 1.00 0.95

Frpb, ped/bikes 0.98 0.99 1.00

Flpb, ped/bikes 1.00 1.00 1.00

Frt 0.93 0.97 0.99

Flt Protected 0.98 0.98 1.00

Satd. Flow (prot) 1663 1750 3511

Flt Permitted 0.86 0.88 0.93

Satd. Flow (perm) 1459 1577 3264

Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Adj. Flow (vph) 94 21 104 21 31 31 21 31 1333 42 10 10

RTOR Reduction (vph) 0 5 0 0 0 16 0 0 0 0 0 0

Lane Group Flow (vph) 0 235 0 0 0 67 0 0 1416 0 0 0

Confl. Peds. (#/hr) 18 8 8 18 14

Confl. Bikes (#/hr) 5 11 11

Turn Type Perm Perm Perm Perm

Protected Phases 4 4 2

Permitted Phases 4 4 2 6

Actuated Green, G (s) 14.4 14.4 31.9

Effective Green, g (s) 14.4 14.4 31.9

Actuated g/C Ratio 0.24 0.24 0.53

Clearance Time (s) 3.0 3.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0

Lane Grp Cap (vph) 350 378 1735

v/s Ratio Prot

v/s Ratio Perm c0.16 0.04 c0.43

v/c Ratio 0.67 0.18 0.82

Uniform Delay, d1 20.7 18.1 11.6

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 5.0 0.2 4.4

Delay (s) 25.7 18.3 16.0

Level of Service C B B

Approach Delay (s) 25.7 18.3 16.0

Approach LOS C B B

Intersection Summary

HCM Average Control Delay 15.8 HCM Level of Service B

HCM Volume to Capacity ratio 0.75

Actuated Cycle Length (s) 60.0 Sum of lost time (s) 11.0

Intersection Capacity Utilization 93.7% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBL SBT SBR NWL2 NWL NWR

Lane Configurations

Volume (vph) 80 570 30 10 10 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 3.0

Lane Util. Factor 0.95 1.00

Frpb, ped/bikes 1.00 1.00

Flpb, ped/bikes 1.00 1.00

Frt 0.99 0.95

Flt Protected 0.99 0.97

Satd. Flow (prot) 3488 1718

Flt Permitted 0.60 0.97

Satd. Flow (perm) 2124 1718

Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.92

Adj. Flow (vph) 83 594 31 10 10 11

RTOR Reduction (vph) 0 3 0 0 0 0

Lane Group Flow (vph) 0 715 0 0 31 0

Confl. Peds. (#/hr) 14

Confl. Bikes (#/hr) 2

Turn Type Perm Perm

Protected Phases 6 8

Permitted Phases 6 8

Actuated Green, G (s) 31.9 2.7

Effective Green, g (s) 31.9 2.7

Actuated g/C Ratio 0.53 0.05

Clearance Time (s) 5.0 3.0

Vehicle Extension (s) 3.0 3.0

Lane Grp Cap (vph) 1129 77

v/s Ratio Prot

v/s Ratio Perm 0.34 0.02

v/c Ratio 0.63 0.40

Uniform Delay, d1 9.9 27.9

Progression Factor 1.00 1.00

Incremental Delay, d2 1.2 3.4

Delay (s) 11.1 31.3

Level of Service B C

Approach Delay (s) 11.1 31.3

Approach LOS B C

Intersection Summary
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 220 40 1250 450 50 490

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 11 11

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95

Frpb, ped/bikes 0.99 0.98 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.98 0.96 1.00 1.00

Flt Protected 0.96 1.00 0.95 1.00

Satd. Flow (prot) 1732 3332 1711 3421

Flt Permitted 0.96 1.00 0.95 1.00

Satd. Flow (perm) 1732 3332 1711 3421

Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97

Adj. Flow (vph) 227 41 1289 464 52 505

RTOR Reduction (vph) 13 0 54 0 0 0

Lane Group Flow (vph) 255 0 1699 0 52 505

Confl. Peds. (#/hr) 48 19 19

Confl. Bikes (#/hr) 6 21

Turn Type Prot

Protected Phases 8 2 1 6

Permitted Phases

Actuated Green, G (s) 12.0 27.4 3.6 35.0

Effective Green, g (s) 12.0 27.4 3.6 35.0

Actuated g/C Ratio 0.22 0.50 0.07 0.64

Clearance Time (s) 4.0 4.0 4.0 4.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 378 1660 112 2177

v/s Ratio Prot c0.15 c0.51 c0.03 0.15

v/s Ratio Perm

v/c Ratio 0.67 1.02 0.46 0.23

Uniform Delay, d1 19.7 13.8 24.8 4.3

Progression Factor 1.00 0.88 1.00 1.00

Incremental Delay, d2 3.7 24.3 1.1 0.2

Delay (s) 23.4 36.4 25.9 4.5

Level of Service C D C A

Approach Delay (s) 23.4 36.4 6.5

Approach LOS C D A

Intersection Summary

HCM Average Control Delay 28.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.88

Actuated Cycle Length (s) 55.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 71.3% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 0 450 470 1710 650 60

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 12 10 10 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 0.95 0.95

Frpb, ped/bikes 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.86 1.00 1.00 0.99

Flt Protected 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1611 1652 3303 3316

Flt Permitted 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1611 1652 3303 3316

Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94

Adj. Flow (vph) 0 479 500 1819 691 64

RTOR Reduction (vph) 0 0 0 0 12 0

Lane Group Flow (vph) 0 479 500 1819 743 0

Confl. Peds. (#/hr) 123

Confl. Bikes (#/hr) 3

Turn Type Over Prot

Protected Phases 1 1 6 2

Permitted Phases

Actuated Green, G (s) 19.6 19.6 41.5 25.4

Effective Green, g (s) 19.6 19.6 41.5 25.4

Actuated g/C Ratio 0.36 0.36 0.75 0.46

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 574 589 2492 1531

v/s Ratio Prot 0.30 c0.30 c0.55 0.22

v/s Ratio Perm

v/c Ratio 0.83 0.85 0.73 0.49

Uniform Delay, d1 16.2 16.3 3.7 10.3

Progression Factor 1.00 1.23 0.99 0.81

Incremental Delay, d2 10.1 5.2 0.9 1.1

Delay (s) 26.3 25.3 4.5 9.3

Level of Service C C A A

Approach Delay (s) 26.3 9.0 9.3

Approach LOS C A A

Intersection Summary

HCM Average Control Delay 11.4 HCM Level of Service B

HCM Volume to Capacity ratio 0.74

Actuated Cycle Length (s) 55.0 Sum of lost time (s) 5.0

Intersection Capacity Utilization 56.6% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 20 0 40 7 0 22 14 2140 1 11 1090 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 21 0 42 7 0 23 15 2253 1 12 1147 0

Pedestrians 42 93 19

Lane Width (ft) 12.0 12.0 10.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 4 8 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 483 264

pX, platoon unblocked 0.79 0.79 0.79 0.79 0.79 0.79

vC, conflicting volume 2035 3589 424 2823 3588 863 1189 2347

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1379 3346 424 2377 3346 0 1189 1774

tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 68 100 92 30 100 97 97 95

cM capacity (veh/h) 66 5 558 11 5 780 562 253

Direction, Lane # EB 1 WB 1 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3

Volume Total 63 31 578 1126 564 241 459 459

Volume Left 21 7 15 0 0 12 0 0

Volume Right 42 23 0 0 1 0 0 0

cSH 159 42 562 1700 1700 253 1700 1700

Volume to Capacity 0.40 0.73 0.03 0.66 0.33 0.05 0.27 0.27

Queue Length 95th (ft) 43 68 2 0 0 4 0 0

Control Delay (s) 41.7 206.9 0.7 0.0 0.0 2.0 0.0 0.0

Lane LOS E F A A

Approach Delay (s) 41.7 206.9 0.2 0.4

Approach LOS E F

Intersection Summary

Average Delay 2.8

Intersection Capacity Utilization 65.8% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 0 0 0 0 162 0 1990 25 0 1150 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88

Hourly flow rate (vph) 0 0 0 0 0 184 0 2261 28 0 1307 0

Pedestrians 40

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 3

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 295 452

pX, platoon unblocked 0.77 0.77 0.77 0.77 0.77 0.77

vC, conflicting volume 2245 3637 327 2628 3608 794 1307 2330

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1569 3378 327 2068 3341 0 1307 1680

tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 100 100 100 77 100 100

cM capacity (veh/h) 43 6 669 23 6 807 526 281

Direction, Lane # WB 1 NB 1 NB 2 NB 3 NB 4 SB 1 SB 2 SB 3 SB 4

Volume Total 184 754 754 754 28 373 373 373 187

Volume Left 0 0 0 0 0 0 0 0 0

Volume Right 184 0 0 0 28 0 0 0 0

cSH 807 1700 1700 1700 1700 1700 1700 1700 1700

Volume to Capacity 0.23 0.44 0.44 0.44 0.02 0.22 0.22 0.22 0.11

Queue Length 95th (ft) 22 0 0 0 0 0 0 0 0

Control Delay (s) 10.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Lane LOS B

Approach Delay (s) 10.8 0.0 0.0

Approach LOS B

Intersection Summary

Average Delay 0.5

Intersection Capacity Utilization 55.1% ICU Level of Service B

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 0 52 1960 202 0 1150

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.82 0.82 0.82 0.82 0.82 0.82

Hourly flow rate (vph) 0 63 2390 246 0 1402

Pedestrians 70

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 6

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 174 573

pX, platoon unblocked 0.77 0.77 0.77

vC, conflicting volume 2934 791 2707

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 2041 0 1747

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 92 100

cM capacity (veh/h) 36 791 259

Direction, Lane # WB 1 NB 1 NB 2 NB 3 NB 4 SB 1 SB 2 SB 3 SB 4

Volume Total 63 683 683 683 588 351 351 351 351

Volume Left 0 0 0 0 0 0 0 0 0

Volume Right 63 0 0 0 246 0 0 0 0

cSH 791 1700 1700 1700 1700 1700 1700 1700 1700

Volume to Capacity 0.08 0.40 0.40 0.40 0.35 0.21 0.21 0.21 0.21

Queue Length 95th (ft) 7 0 0 0 0 0 0 0 0

Control Delay (s) 9.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Lane LOS A

Approach Delay (s) 9.9 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 0.2

Intersection Capacity Utilization 42.2% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBU SBL SBT

Lane Configurations

Volume (vph) 290 880 90 200 470 520 130 1280 240 70 450 510

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 12 12 10 10 10

Total Lost time (s) 3.0 4.5 3.0 4.5 4.0 4.5 4.5

Lane Util. Factor 1.00 0.95 1.00 0.95 0.91 0.86 0.86

Frpb, ped/bikes 1.00 1.00 1.00 0.98 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.92 0.98 1.00 1.00

Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 0.98

Satd. Flow (prot) 1770 3480 1770 3181 4895 1420 4411

Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 0.98

Satd. Flow (perm) 1770 3480 1770 3181 4895 1420 4411

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 296 898 92 204 480 531 133 1306 245 71 459 520

RTOR Reduction (vph) 0 7 0 0 164 0 0 22 0 0 0 0

Lane Group Flow (vph) 296 983 0 204 847 0 0 1662 0 0 264 786

Confl. Peds. (#/hr) 11 26 46

Confl. Bikes (#/hr) 10 5 8

Turn Type Prot Prot Split Split Split

Protected Phases 1 6 5 2 8 8 4 4 4

Permitted Phases

Actuated Green, G (s) 19.8 36.0 12.0 28.2 27.5 18.5 18.5

Effective Green, g (s) 19.8 36.0 12.0 28.2 27.5 18.5 18.5

Actuated g/C Ratio 0.18 0.33 0.11 0.26 0.25 0.17 0.17

Clearance Time (s) 3.0 4.5 3.0 4.5 4.0 4.5 4.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 319 1139 193 815 1224 239 742

v/s Ratio Prot c0.17 0.28 c0.12 c0.27 c0.34 c0.19 0.18

v/s Ratio Perm

v/c Ratio 0.93 0.86 1.06 1.04 1.36 1.10 1.06

Uniform Delay, d1 44.4 34.7 49.0 40.9 41.2 45.8 45.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.06 1.05

Incremental Delay, d2 31.9 8.7 80.7 42.0 166.5 85.6 47.9

Delay (s) 76.3 43.4 129.7 82.9 207.8 134.2 96.1

Level of Service E D F F F F F

Approach Delay (s) 51.0 90.8 207.8 99.9

Approach LOS D F F F

Intersection Summary

HCM Average Control Delay 120.0 HCM Level of Service F

HCM Volume to Capacity ratio 1.13

Actuated Cycle Length (s) 110.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 109.9% ICU Level of Service H

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBR

Lane Configurations

Volume (vph) 120

Ideal Flow (vphpl) 1900

Lane Width 10

Total Lost time (s) 4.5

Lane Util. Factor 1.00

Frpb, ped/bikes 0.96

Flpb, ped/bikes 1.00

Frt 0.85

Flt Protected 1.00

Satd. Flow (prot) 1419

Flt Permitted 1.00

Satd. Flow (perm) 1419

Peak-hour factor, PHF 0.98

Adj. Flow (vph) 122

RTOR Reduction (vph) 32

Lane Group Flow (vph) 90

Confl. Peds. (#/hr) 10

Confl. Bikes (#/hr) 8

Turn Type Perm

Protected Phases

Permitted Phases 4

Actuated Green, G (s) 18.5

Effective Green, g (s) 18.5

Actuated g/C Ratio 0.17

Clearance Time (s) 4.5

Vehicle Extension (s) 3.0

Lane Grp Cap (vph) 239

v/s Ratio Prot

v/s Ratio Perm 0.06

v/c Ratio 0.38

Uniform Delay, d1 40.6

Progression Factor 1.14

Incremental Delay, d2 4.0

Delay (s) 50.4

Level of Service D

Approach Delay (s)

Approach LOS

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 80 10 90 40 30 60 110 1620 30 30 710 50

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.0

Lane Util. Factor 1.00 1.00 0.91 0.91

Frpb, ped/bikes 0.98 0.99 1.00 0.99

Flpb, ped/bikes 1.00 0.99 1.00 1.00

Frt 0.93 0.94 1.00 0.99

Flt Protected 0.98 0.98 1.00 1.00

Satd. Flow (prot) 1654 1686 5044 4996

Flt Permitted 0.83 0.89 0.81 0.83

Satd. Flow (perm) 1409 1529 4078 4141

Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94

Adj. Flow (vph) 85 11 96 43 32 64 117 1723 32 32 755 53

RTOR Reduction (vph) 0 45 0 0 21 0 0 2 0 0 9 0

Lane Group Flow (vph) 0 147 0 0 118 0 0 1870 0 0 831 0

Confl. Peds. (#/hr) 18 45 45 18 48 29 29 48

Confl. Bikes (#/hr) 5 8 11 16

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 1 1

Permitted Phases 2 2 1 1

Actuated Green, G (s) 21.0 21.0 53.0 53.0

Effective Green, g (s) 21.0 21.0 53.0 53.0

Actuated g/C Ratio 0.26 0.26 0.66 0.66

Clearance Time (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 370 401 2702 2743

v/s Ratio Prot

v/s Ratio Perm c0.10 0.08 c0.46 0.20

v/c Ratio 0.40 0.29 0.69 0.30

Uniform Delay, d1 24.3 23.6 8.4 5.7

Progression Factor 1.00 1.00 1.33 1.00

Incremental Delay, d2 3.2 1.9 0.8 0.3

Delay (s) 27.5 25.4 12.0 6.0

Level of Service C C B A

Approach Delay (s) 27.5 25.4 12.0 6.0

Approach LOS C C B A

Intersection Summary

HCM Average Control Delay 12.0 HCM Level of Service B

HCM Volume to Capacity ratio 0.61

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 6.0

Intersection Capacity Utilization 96.7% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group



51st and Broadway Center 2035

9: 40th Street & 40th Street Way Weekday PM

Synchro 7 -  Report

Fehr & Peers Page 11

Movement EBL2 EBT EBR WBL WBT WBR NBL NBT NBR2 SBL SBT SBR

Lane Configurations

Volume (vph) 410 310 140 50 170 110 130 1280 70 50 540 130

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.0 5.0 5.0

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.91

Frpb, ped/bikes 1.00 0.99 0.99 1.00 1.00 0.99

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.95 0.95 1.00 0.99 0.97

Flt Protected 0.95 1.00 0.99 0.95 1.00 1.00

Satd. Flow (prot) 1743 3337 3290 1761 3498 4859

Flt Permitted 0.52 1.00 0.85 0.29 1.00 0.73

Satd. Flow (perm) 954 3337 2802 538 3498 3583

Peak-hour factor, PHF 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

Adj. Flow (vph) 414 313 141 51 172 111 131 1293 71 51 545 131

RTOR Reduction (vph) 0 65 0 0 0 0 0 5 0 0 44 0

Lane Group Flow (vph) 414 389 0 0 334 0 131 1359 0 0 683 0

Confl. Peds. (#/hr) 35 27 27 35 74 83 83 74

Confl. Bikes (#/hr) 11 5 22 16

Turn Type Perm Perm pm+pt Perm

Protected Phases 3 3 1 6 2

Permitted Phases 3 3 6 2

Actuated Green, G (s) 34.5 34.5 34.5 37.5 37.5 30.0

Effective Green, g (s) 34.5 34.5 34.5 37.5 37.5 30.0

Actuated g/C Ratio 0.43 0.43 0.43 0.47 0.47 0.38

Clearance Time (s) 3.0 3.0 3.0 3.0 5.0 5.0

Lane Grp Cap (vph) 411 1439 1208 321 1640 1344

v/s Ratio Prot 0.12 0.02 c0.39

v/s Ratio Perm c0.43 0.12 0.17 0.19

v/c Ratio 1.01 0.27 0.28 0.41 0.83 0.51

Uniform Delay, d1 22.8 14.6 14.7 12.5 18.5 19.3

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.72

Incremental Delay, d2 46.2 0.5 0.6 3.8 5.0 1.3

Delay (s) 69.0 15.1 15.3 16.4 23.5 34.6

Level of Service E B B B C C

Approach Delay (s) 40.8 15.3 22.8 34.6

Approach LOS D B C C

Intersection Summary

HCM Average Control Delay 29.0 HCM Level of Service C

HCM Volume to Capacity ratio 0.91

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 135.4% ICU Level of Service H

Analysis Period (min) 15

c    Critical Lane Group
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Movement SWR2

Lane Configurations

Volume (vph) 30

Ideal Flow (vphpl) 1900

Total Lost time (s) 5.0

Lane Util. Factor 1.00

Frpb, ped/bikes 1.00

Flpb, ped/bikes 1.00

Frt 0.86

Flt Protected 1.00

Satd. Flow (prot) 1611

Flt Permitted 1.00

Satd. Flow (perm) 1611

Peak-hour factor, PHF 0.99

Adj. Flow (vph) 30

RTOR Reduction (vph) 19

Lane Group Flow (vph) 11

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Turn Type custom

Protected Phases

Permitted Phases 2

Actuated Green, G (s) 30.0

Effective Green, g (s) 30.0

Actuated g/C Ratio 0.38

Clearance Time (s) 5.0

Lane Grp Cap (vph) 604

v/s Ratio Prot

v/s Ratio Perm 0.01

v/c Ratio 0.02

Uniform Delay, d1 15.7

Progression Factor 1.00

Incremental Delay, d2 0.1

Delay (s) 15.8

Level of Service B

Approach Delay (s)

Approach LOS

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 180 710 170 130 650 340 270 900 120 260 470 110

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 5.0 4.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0

Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.93 1.00 1.00 0.98 1.00 1.00 0.84

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.95 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 4920 1770 4474 1770 3539 1550 1770 3539 1327

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 4920 1770 4474 1770 3539 1550 1770 3539 1327

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 189 747 179 137 684 358 284 947 126 274 495 116

RTOR Reduction (vph) 0 39 0 0 92 0 0 0 64 0 0 86

Lane Group Flow (vph) 189 887 0 137 950 0 284 947 62 274 495 30

Confl. Peds. (#/hr) 2 154 2 125

Confl. Bikes (#/hr) 5 3 8 13

Turn Type Prot Prot Prot Perm Prot Perm

Protected Phases 3 4 3 4 1 2 1 2

Permitted Phases 2 2

Actuated Green, G (s) 11.0 26.1 11.0 26.1 18.9 26.0 26.0 18.9 26.0 26.0

Effective Green, g (s) 11.0 26.1 11.0 26.1 18.9 26.0 26.0 18.9 26.0 26.0

Actuated g/C Ratio 0.11 0.26 0.11 0.26 0.19 0.26 0.26 0.19 0.26 0.26

Clearance Time (s) 4.0 5.0 4.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 195 1284 195 1168 335 920 403 335 920 345

v/s Ratio Prot c0.11 0.18 0.08 c0.21 c0.16 c0.27 0.15 0.14

v/s Ratio Perm 0.04 0.02

v/c Ratio 0.97 0.69 0.70 0.81 0.85 1.03 0.15 0.82 0.54 0.09

Uniform Delay, d1 44.3 33.3 42.9 34.7 39.2 37.0 28.5 38.9 31.8 28.0

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 54.6 1.3 9.0 4.2 17.1 37.4 0.8 13.6 2.3 0.5

Delay (s) 98.9 34.6 51.9 38.9 56.2 74.4 29.3 52.5 34.1 28.5

Level of Service F C D D E E C D C C

Approach Delay (s) 45.5 40.4 66.4 39.1

Approach LOS D D E D

Intersection Summary

HCM Average Control Delay 49.2 HCM Level of Service D

HCM Volume to Capacity ratio 0.91

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 86.9% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 70 90 100 160 80 210 150 1720 80 190 1630 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 4.0 4.5 4.0 4.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.91 1.00 0.91

Frpb, ped/bikes 1.00 0.95 1.00 0.97 1.00 1.00 1.00 1.00

Flpb, ped/bikes 0.99 1.00 0.97 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.92 1.00 0.85 1.00 0.99 1.00 1.00

Flt Protected 0.95 1.00 0.97 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1750 1630 1740 1529 1770 5047 1770 5078

Flt Permitted 0.44 1.00 0.57 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 807 1630 1022 1529 1770 5047 1770 5078

Peak-hour factor, PHF 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93

Adj. Flow (vph) 75 97 108 172 86 226 161 1849 86 204 1753 11

RTOR Reduction (vph) 0 42 0 0 0 165 0 5 0 0 1 0

Lane Group Flow (vph) 75 163 0 0 258 61 161 1930 0 204 1763 0

Confl. Peds. (#/hr) 19 77 77 19 5 18

Confl. Bikes (#/hr) 14 5 3 3

Turn Type Perm Perm Perm Prot Prot

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 8 8

Actuated Green, G (s) 26.9 26.9 26.9 26.9 13.0 42.1 17.5 46.6

Effective Green, g (s) 26.9 26.9 26.9 26.9 13.0 42.1 17.5 46.6

Actuated g/C Ratio 0.27 0.27 0.27 0.27 0.13 0.42 0.18 0.47

Clearance Time (s) 5.0 5.0 5.0 5.0 4.0 4.5 4.0 4.5

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 217 438 275 411 230 2125 310 2366

v/s Ratio Prot 0.10 0.09 c0.38 0.12 c0.35

v/s Ratio Perm 0.09 c0.25 0.04

v/c Ratio 0.35 0.37 0.94 0.15 0.70 0.91 0.66 0.75

Uniform Delay, d1 29.5 29.7 35.7 27.8 41.6 27.1 38.5 21.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.4 0.2 37.2 0.1 7.3 7.2 3.8 2.2

Delay (s) 29.8 29.9 72.9 27.9 48.9 34.3 42.3 24.0

Level of Service C C E C D C D C

Approach Delay (s) 29.9 51.9 35.4 25.9

Approach LOS C D D C

Intersection Summary

HCM Average Control Delay 32.9 HCM Level of Service C

HCM Volume to Capacity ratio 0.86

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 9.5

Intersection Capacity Utilization 104.9% ICU Level of Service G

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 300 1030 200 40 810 140 160 240 50 170 170 390

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.99 1.00 0.96

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00

Frt 1.00 0.98 1.00 0.98 1.00 0.97 1.00 0.90

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 4937 1767 4927 1770 1795 1736 1594

Flt Permitted 0.95 1.00 0.20 1.00 0.13 1.00 0.58 1.00

Satd. Flow (perm) 1770 4937 380 4927 251 1795 1052 1594

Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Adj. Flow (vph) 312 1073 208 42 844 146 167 250 52 177 177 406

RTOR Reduction (vph) 0 32 0 0 24 0 0 7 0 0 79 0

Lane Group Flow (vph) 312 1249 0 42 966 0 167 295 0 177 504 0

Confl. Peds. (#/hr) 5 5 18 3 26 26 3

Confl. Bikes (#/hr) 3 8 40 54

Turn Type Prot Perm pm+pt Perm

Protected Phases 2 3 4 5 1 6

Permitted Phases 4 1 6

Actuated Green, G (s) 23.1 54.4 27.3 27.3 40.6 40.6 25.7 25.7

Effective Green, g (s) 23.1 54.4 27.3 27.3 40.6 40.6 25.7 25.7

Actuated g/C Ratio 0.22 0.52 0.26 0.26 0.39 0.39 0.25 0.25

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 393 2582 100 1293 257 701 260 394

v/s Ratio Prot c0.18 0.25 c0.20 c0.07 0.16 c0.32

v/s Ratio Perm 0.11 0.19 0.17

v/c Ratio 0.79 0.48 0.42 0.75 0.65 0.42 0.68 1.28

Uniform Delay, d1 38.2 15.8 31.8 35.2 24.8 23.1 35.4 39.1

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 10.5 0.1 2.8 2.4 5.6 1.9 13.5 143.9

Delay (s) 48.8 16.0 34.6 37.6 30.4 25.0 48.9 183.0

Level of Service D B C D C C D F

Approach Delay (s) 22.4 37.5 26.9 151.8

Approach LOS C D C F

Intersection Summary

HCM Average Control Delay 52.5 HCM Level of Service D

HCM Volume to Capacity ratio 0.91

Actuated Cycle Length (s) 104.0 Sum of lost time (s) 17.0

Intersection Capacity Utilization 94.1% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR2 NBL2 NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 60 70 50 40 70 50 40 1050 20 30 1030 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 4.5 4.5 4.5

Lane Util. Factor 1.00 1.00 0.95 0.95

Frpb, ped/bikes 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.96 0.96 1.00 1.00

Flt Protected 0.98 0.99 1.00 1.00

Satd. Flow (prot) 1738 1745 3504 3501

Flt Permitted 0.77 0.84 0.87 0.89

Satd. Flow (perm) 1358 1492 3048 3131

Peak-hour factor, PHF 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93

Adj. Flow (vph) 65 75 54 43 75 54 43 1129 22 32 1108 22

RTOR Reduction (vph) 0 9 0 0 25 0 0 1 0 0 0 0

Lane Group Flow (vph) 0 185 0 0 147 0 0 1193 0 0 1162 0

Confl. Peds. (#/hr) 18 38 38 91 59 59 98

Confl. Bikes (#/hr) 2 3 90 75

Turn Type Perm Perm custom

Protected Phases 4 4 2

Permitted Phases 4 4 6 6!

Actuated Green, G (s) 14.5 14.5 56.5 56.5

Effective Green, g (s) 14.5 14.5 56.5 56.5

Actuated g/C Ratio 0.18 0.18 0.71 0.71

Clearance Time (s) 4.5 4.5 4.5 4.5

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 246 270 2153 2211

v/s Ratio Prot

v/s Ratio Perm c0.14 0.10 c0.39 0.37

v/c Ratio 0.75 0.55 14.33dl 0.53

Uniform Delay, d1 31.0 29.8 5.7 5.5

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 10.9 1.2 1.0 0.9

Delay (s) 42.0 31.0 6.7 6.4

Level of Service D C A A

Approach Delay (s) 42.0 31.0 6.7 6.4

Approach LOS D C A A

Intersection Summary

HCM Average Control Delay 10.0 HCM Level of Service A

HCM Volume to Capacity ratio 0.59

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 9.0

Intersection Capacity Utilization 115.2% ICU Level of Service H

Analysis Period (min) 15

dl    Defacto Left Lane.  Recode with 1 though lane as a left lane.

dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.

!    Phase conflict between lane groups.

c    Critical Lane Group
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Movement SER SER2

Lane Configurations

Volume (vph) 260 70

Ideal Flow (vphpl) 1900 1900

Total Lost time (s) 4.5

Lane Util. Factor 1.00

Frpb, ped/bikes 1.00

Flpb, ped/bikes 1.00

Frt 0.86

Flt Protected 1.00

Satd. Flow (prot) 1611

Flt Permitted 1.00

Satd. Flow (perm) 1611

Peak-hour factor, PHF 0.93 0.93

Adj. Flow (vph) 280 75

RTOR Reduction (vph) 7 0

Lane Group Flow (vph) 348 0

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Turn Type custom

Protected Phases 6!

Permitted Phases

Actuated Green, G (s) 56.5

Effective Green, g (s) 56.5

Actuated g/C Ratio 0.71

Clearance Time (s) 4.5

Vehicle Extension (s) 2.0

Lane Grp Cap (vph) 1138

v/s Ratio Prot 0.22

v/s Ratio Perm

v/c Ratio 0.31

Uniform Delay, d1 4.4

Progression Factor 1.00

Incremental Delay, d2 0.7

Delay (s) 5.1

Level of Service A

Approach Delay (s)

Approach LOS

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 20 10 40 270 70 200 10 1210 260 100 1080 160

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Lane Util. Factor 1.00 0.95 0.95 0.95 1.00 0.95

Frpb, ped/bikes 0.99 1.00 0.96 0.97 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.92 1.00 0.90 0.97 1.00 0.98

Flt Protected 0.99 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1673 1681 1517 3351 1770 3389

Flt Permitted 0.99 0.95 1.00 0.94 0.95 1.00

Satd. Flow (perm) 1673 1681 1517 3162 1770 3389

Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97

Adj. Flow (vph) 21 10 41 278 72 206 10 1247 268 103 1113 165

RTOR Reduction (vph) 0 39 0 0 78 0 0 15 0 0 10 0

Lane Group Flow (vph) 0 33 0 250 228 0 0 1510 0 103 1268 0

Confl. Peds. (#/hr) 2 30 43 30 30 43

Confl. Bikes (#/hr) 8 77 86

Turn Type Split Split Perm Prot

Protected Phases 7 7 8 8 2 1 6

Permitted Phases 2

Actuated Green, G (s) 5.5 18.5 18.5 49.2 8.8 62.5

Effective Green, g (s) 5.5 18.5 18.5 49.2 8.8 62.5

Actuated g/C Ratio 0.06 0.18 0.18 0.49 0.09 0.62

Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 92 311 281 1556 156 2118

v/s Ratio Prot c0.02 0.15 c0.15 0.06 c0.37

v/s Ratio Perm c0.48

v/c Ratio 0.36 0.80 0.81 0.97 0.66 0.60

Uniform Delay, d1 45.6 39.0 39.1 24.7 44.2 11.2

Progression Factor 1.00 1.00 1.00 0.63 1.00 1.00

Incremental Delay, d2 0.9 13.2 15.3 9.8 7.8 1.3

Delay (s) 46.4 52.2 54.4 25.3 52.0 12.5

Level of Service D D D C D B

Approach Delay (s) 46.4 53.4 25.3 15.4

Approach LOS D D C B

Intersection Summary

HCM Average Control Delay 26.3 HCM Level of Service C

HCM Volume to Capacity ratio 0.87

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 112.3% ICU Level of Service H

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 460 680 110 130 420 230 120 790 140 300 1030 60

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.5 5.0 3.5 5.0 3.5 5.0 3.5 5.0

Lane Util. Factor 0.97 0.95 1.00 0.95 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 0.99 1.00 0.98 1.00 0.98 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.95 1.00 0.98 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3433 3419 1770 3272 1770 3386 1770 3485

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 3433 3419 1770 3272 1770 3386 1770 3485

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 469 694 112 133 429 235 122 806 143 306 1051 61

RTOR Reduction (vph) 0 13 0 0 76 0 0 14 0 0 4 0

Lane Group Flow (vph) 469 793 0 133 588 0 122 935 0 306 1108 0

Confl. Peds. (#/hr) 56 29 69 67

Confl. Bikes (#/hr) 14 19 66 67

Turn Type Prot Prot Prot Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases

Actuated Green, G (s) 12.0 26.2 10.1 24.3 5.0 34.7 12.0 41.7

Effective Green, g (s) 12.0 26.2 10.1 24.3 5.0 34.7 12.0 41.7

Actuated g/C Ratio 0.12 0.26 0.10 0.24 0.05 0.35 0.12 0.42

Clearance Time (s) 3.5 5.0 3.5 5.0 3.5 5.0 3.5 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 412 896 179 795 89 1175 212 1453

v/s Ratio Prot c0.14 c0.23 0.08 0.18 0.07 0.28 c0.17 c0.32

v/s Ratio Perm

v/c Ratio 1.14 0.88 0.74 0.74 1.37 0.80 1.44 0.76

Uniform Delay, d1 44.0 35.4 43.7 34.9 47.5 29.5 44.0 24.9

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.18 0.72

Incremental Delay, d2 87.8 10.1 13.5 3.1 222.8 5.6 219.6 3.1

Delay (s) 131.8 45.6 57.2 38.0 270.3 35.1 271.4 21.0

Level of Service F D E D F D F C

Approach Delay (s) 77.3 41.2 61.9 75.1

Approach LOS E D E E

Intersection Summary

HCM Average Control Delay 66.7 HCM Level of Service E

HCM Volume to Capacity ratio 0.88

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 7.0

Intersection Capacity Utilization 91.7% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 50 950 30 30 650 40 50 70 30 60 40 40

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 4.5 4.5

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00

Frt 1.00 1.00 1.00 0.99 0.97 0.96

Flt Protected 0.95 1.00 0.95 1.00 0.98 0.98

Satd. Flow (prot) 1761 3518 1764 3501 1757 1717

Flt Permitted 0.35 1.00 0.22 1.00 0.87 0.83

Satd. Flow (perm) 643 3518 415 3501 1549 1451

Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Adj. Flow (vph) 52 990 31 31 677 42 52 73 31 62 42 42

RTOR Reduction (vph) 0 3 0 0 6 0 0 11 0 0 18 0

Lane Group Flow (vph) 52 1018 0 31 713 0 0 145 0 0 128 0

Confl. Peds. (#/hr) 16 18 18 16 21 11 11 21

Confl. Bikes (#/hr) 13 5 34 40

Turn Type Perm Perm Perm Perm

Protected Phases 1 1 2 2

Permitted Phases 1 1 2 2

Actuated Green, G (s) 46.0 46.0 46.0 46.0 25.0 25.0

Effective Green, g (s) 46.0 46.0 46.0 46.0 25.0 25.0

Actuated g/C Ratio 0.57 0.57 0.57 0.57 0.31 0.31

Clearance Time (s) 5.5 5.5 5.5 5.5 4.5 4.5

Lane Grp Cap (vph) 365 1998 236 1988 478 448

v/s Ratio Prot c0.29 0.20

v/s Ratio Perm 0.08 0.07 c0.09 0.09

v/c Ratio 0.14 0.51 0.13 0.36 0.30 0.29

Uniform Delay, d1 8.2 10.6 8.2 9.5 21.4 21.2

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.8 0.9 1.1 0.5 1.6 1.6

Delay (s) 9.0 11.6 9.3 10.0 23.0 22.8

Level of Service A B A B C C

Approach Delay (s) 11.5 10.0 23.0 22.8

Approach LOS B A C C

Intersection Summary

HCM Average Control Delay 12.6 HCM Level of Service B

HCM Volume to Capacity ratio 0.44

Actuated Cycle Length (s) 81.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 70.7% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 262 1250 60 30 930 114 40 31 20 255 40 217

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 0.95 0.99 0.96

Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 0.99

Frt 1.00 0.99 1.00 0.85 0.97 0.94

Flt Protected 0.95 1.00 1.00 1.00 0.98 0.98

Satd. Flow (prot) 1770 3507 3533 1510 1733 3092

Flt Permitted 0.95 1.00 0.88 1.00 0.65 0.78

Satd. Flow (perm) 1770 3507 3121 1510 1148 2476

Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97

Adj. Flow (vph) 270 1289 62 31 959 118 41 32 21 263 41 224

RTOR Reduction (vph) 0 3 0 0 0 42 0 13 0 0 172 0

Lane Group Flow (vph) 270 1348 0 0 990 76 0 81 0 0 356 0

Confl. Peds. (#/hr) 24 24 19 83 21 21 83

Confl. Bikes (#/hr) 11 5 16 26

Turn Type Prot Perm Perm Perm Perm

Protected Phases 1 6 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 15.6 47.8 29.2 29.2 16.3 16.3

Effective Green, g (s) 15.6 47.8 29.2 29.2 16.3 16.3

Actuated g/C Ratio 0.22 0.68 0.42 0.42 0.23 0.23

Clearance Time (s) 3.0 3.0 3.0 3.0 3.0 3.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 394 2391 1300 629 267 576

v/s Ratio Prot c0.15 0.38

v/s Ratio Perm c0.32 0.05 0.07 c0.14

v/c Ratio 0.69 0.56 0.76 0.12 0.30 0.62

Uniform Delay, d1 25.0 5.8 17.5 12.6 22.2 24.1

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 4.9 0.3 2.7 0.1 0.6 2.0

Delay (s) 29.9 6.1 20.2 12.7 22.9 26.1

Level of Service C A C B C C

Approach Delay (s) 10.0 19.4 22.9 26.1

Approach LOS B B C C

Intersection Summary

HCM Average Control Delay 16.0 HCM Level of Service B

HCM Volume to Capacity ratio 0.70

Actuated Cycle Length (s) 70.1 Sum of lost time (s) 9.0

Intersection Capacity Utilization 113.2% ICU Level of Service H

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 20 1390 110 20 1030 10 10 10 20 10 10 10

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94

Hourly flow rate (vph) 21 1479 117 21 1096 11 11 11 21 11 11 11

Pedestrians 14 2 21 11

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 1 0 2 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 881 649

pX, platoon unblocked 0.93 0.82 0.86 0.86 0.82 0.86 0.86 0.93

vC, conflicting volume 1117 1617 2221 2761 821 1965 2814 578

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 986 1322 1748 2377 356 1449 2439 409

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 97 95 60 59 96 77 55 98

cM capacity (veh/h) 645 420 27 26 518 47 24 542

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 761 856 569 559 43 32

Volume Left 21 0 21 0 11 11

Volume Right 0 117 0 11 21 11

cSH 645 1700 420 1700 50 46

Volume to Capacity 0.03 0.50 0.05 0.33 0.84 0.69

Queue Length 95th (ft) 3 0 4 0 88 67

Control Delay (s) 0.9 0.0 1.5 0.0 209.7 184.7

Lane LOS A A F F

Approach Delay (s) 0.4 0.8 209.7 184.7

Approach LOS F F

Intersection Summary

Average Delay 5.8

Intersection Capacity Utilization 70.1% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 10 1330 80 20 1010 10 40 10 110 20 10 10

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97

Hourly flow rate (vph) 10 1371 82 21 1041 10 41 10 113 21 10 10

Pedestrians 5 22 29

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 2 2

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1205 325

pX, platoon unblocked 0.87 0.93 0.90 0.90 0.93 0.90 0.90 0.87

vC, conflicting volume 1081 1476 2037 2577 749 1941 2613 560

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 790 1369 1606 2205 592 1500 2245 191

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 99 95 4 71 73 47 69 99

cM capacity (veh/h) 700 456 43 36 413 39 34 691

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 696 768 541 531 165 41

Volume Left 10 0 21 0 41 21

Volume Right 0 82 0 10 113 10

cSH 700 1700 456 1700 109 48

Volume to Capacity 0.01 0.45 0.05 0.31 1.52 0.85

Queue Length 95th (ft) 1 0 4 0 304 88

Control Delay (s) 0.4 0.0 1.3 0.0 345.9 218.9

Lane LOS A A F F

Approach Delay (s) 0.2 0.7 345.9 218.9

Approach LOS F F

Intersection Summary

Average Delay 24.5

Intersection Capacity Utilization 63.3% ICU Level of Service B

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 80 1130 260 140 760 110 240 70 220 110 60 40

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 16 12 12 12 12

Total Lost time (s) 5.5 5.5 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 1.00

Frpb, ped/bikes 0.99 0.99 0.97 0.99

Flpb, ped/bikes 1.00 1.00 0.99 0.99

Frt 0.97 0.98 0.94 0.97

Flt Protected 1.00 0.99 0.98 0.97

Satd. Flow (prot) 3405 3436 1868 1735

Flt Permitted 0.79 0.52 0.75 0.62

Satd. Flow (perm) 2697 1806 1431 1108

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 84 1189 274 147 800 116 253 74 232 116 63 42

RTOR Reduction (vph) 0 26 0 0 13 0 0 36 0 0 12 0

Lane Group Flow (vph) 0 1521 0 0 1050 0 0 523 0 0 209 0

Confl. Peds. (#/hr) 26 11 26 38 53 53 38

Confl. Bikes (#/hr) 14 3 5 8

Turn Type Perm pm+pt Perm Perm

Protected Phases 1 4 3 2 2

Permitted Phases 1 3 2 2

Actuated Green, G (s) 25.5 41.5 19.0 19.0

Effective Green, g (s) 25.5 41.5 19.0 19.0

Actuated g/C Ratio 0.36 0.59 0.27 0.27

Clearance Time (s) 5.5 5.5 4.0 4.0

Lane Grp Cap (vph) 982 1373 388 301

v/s Ratio Prot c0.14

v/s Ratio Perm c0.56 0.31 c0.37 0.19

v/c Ratio 1.55 0.76 1.35 0.69

Uniform Delay, d1 22.2 10.6 25.5 22.9

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 252.0 4.1 172.4 12.4

Delay (s) 274.3 14.7 197.9 35.3

Level of Service F B F D

Approach Delay (s) 274.3 14.7 197.9 35.3

Approach LOS F B F D

Intersection Summary

HCM Average Control Delay 164.7 HCM Level of Service F

HCM Volume to Capacity ratio 1.37

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 121.1% ICU Level of Service H

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 250 110 100 370 310 150

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.0 3.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 0.96 1.00 1.00 1.00 0.87

Flpb, ped/bikes 1.00 0.94 1.00 1.00 1.00

Frt 0.96 1.00 1.00 1.00 0.85

Flt Protected 0.97 0.95 1.00 1.00 1.00

Satd. Flow (prot) 1650 1659 1863 1863 1380

Flt Permitted 0.97 0.49 1.00 1.00 1.00

Satd. Flow (perm) 1650 851 1863 1863 1380

Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90

Adj. Flow (vph) 278 122 111 411 344 167

RTOR Reduction (vph) 28 0 0 0 0 82

Lane Group Flow (vph) 372 0 111 411 344 85

Confl. Peds. (#/hr) 118 91 109 109

Confl. Bikes (#/hr) 10 5

Turn Type Perm Perm

Protected Phases 2 1 1

Permitted Phases 1 1

Actuated Green, G (s) 21.0 28.0 28.0 28.0 28.0

Effective Green, g (s) 21.0 28.0 28.0 28.0 28.0

Actuated g/C Ratio 0.38 0.51 0.51 0.51 0.51

Clearance Time (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 630 433 948 948 703

v/s Ratio Prot c0.23 c0.22 0.18

v/s Ratio Perm 0.13 0.06

v/c Ratio 0.59 0.26 0.43 0.36 0.12

Uniform Delay, d1 13.6 7.6 8.5 8.1 7.1

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 4.0 1.4 1.4 1.1 0.4

Delay (s) 17.6 9.0 9.9 9.2 7.4

Level of Service B A A A A

Approach Delay (s) 17.6 9.8 8.6

Approach LOS B A A

Intersection Summary

HCM Average Control Delay 11.5 HCM Level of Service B

HCM Volume to Capacity ratio 0.50

Actuated Cycle Length (s) 55.0 Sum of lost time (s) 6.0

Intersection Capacity Utilization 61.2% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 590 840 720 70 20 340

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.5

Lane Util. Factor 1.00 0.95 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.99 0.87

Flt Protected 0.95 1.00 1.00 1.00

Satd. Flow (prot) 1770 3539 3492 1591

Flt Permitted 0.95 1.00 1.00 1.00

Satd. Flow (perm) 1770 3539 3492 1591

Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97

Adj. Flow (vph) 608 866 742 72 21 351

RTOR Reduction (vph) 0 0 11 0 244 0

Lane Group Flow (vph) 608 866 803 0 128 0

Confl. Peds. (#/hr) 5

Confl. Bikes (#/hr) 10

Turn Type Prot

Protected Phases 1 6 2 4

Permitted Phases

Actuated Green, G (s) 20.0 38.0 15.0 19.5

Effective Green, g (s) 20.0 38.0 15.0 19.5

Actuated g/C Ratio 0.31 0.59 0.23 0.30

Clearance Time (s) 3.0 3.0 3.0 3.5

Lane Grp Cap (vph) 553 2101 818 485

v/s Ratio Prot c0.34 0.24 c0.23 c0.08

v/s Ratio Perm

v/c Ratio 1.10 0.41 0.98 0.26

Uniform Delay, d1 22.0 7.0 24.4 16.8

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 68.3 0.6 27.2 1.3

Delay (s) 90.3 7.6 51.6 18.1

Level of Service F A D B

Approach Delay (s) 41.7 51.6 18.1

Approach LOS D D B

Intersection Summary

HCM Average Control Delay 41.4 HCM Level of Service D

HCM Volume to Capacity ratio 0.77

Actuated Cycle Length (s) 64.0 Sum of lost time (s) 9.5

Intersection Capacity Utilization 87.0% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 40 60 680 20 80 770

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 5.0 4.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.92 1.00 1.00 1.00

Flt Protected 0.98 1.00 0.95 1.00

Satd. Flow (prot) 1678 1854 1770 1863

Flt Permitted 0.98 1.00 0.95 1.00

Satd. Flow (perm) 1678 1854 1770 1863

Peak-hour factor, PHF 0.93 0.93 0.93 0.93 0.93 0.93

Adj. Flow (vph) 43 65 731 22 86 828

RTOR Reduction (vph) 57 0 1 0 0 0

Lane Group Flow (vph) 51 0 752 0 86 828

Confl. Bikes (#/hr) 3

Turn Type Prot

Protected Phases 8 6 5 2

Permitted Phases

Actuated Green, G (s) 5.4 24.9 3.0 31.9

Effective Green, g (s) 5.4 24.9 3.0 31.9

Actuated g/C Ratio 0.12 0.54 0.06 0.69

Clearance Time (s) 4.0 5.0 4.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 196 997 115 1284

v/s Ratio Prot c0.03 c0.41 0.05 c0.44

v/s Ratio Perm

v/c Ratio 0.26 0.75 0.75 0.64

Uniform Delay, d1 18.6 8.3 21.3 4.0

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.7 3.3 23.0 1.1

Delay (s) 19.3 11.6 44.3 5.2

Level of Service B B D A

Approach Delay (s) 19.3 11.6 8.8

Approach LOS B B A

Intersection Summary

HCM Average Control Delay 10.6 HCM Level of Service B

HCM Volume to Capacity ratio 0.71

Actuated Cycle Length (s) 46.3 Sum of lost time (s) 14.0

Intersection Capacity Utilization 58.2% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL2 EBL EBT EBR WBL WBT WBR WBR2 NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 10 30 50 20 20 20 40 60 10 50 500 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 12 12 12 12 12

Total Lost time (s) 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 0.97 0.93 0.99

Flpb, ped/bikes 1.00 1.00 1.00

Frt 0.98 0.90 1.00

Flt Protected 0.98 0.99 0.99

Satd. Flow (prot) 1538 1378 1621

Flt Permitted 0.87 0.95 0.88

Satd. Flow (perm) 1368 1322 1433

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 11 32 53 21 21 21 42 63 11 53 526 21

RTOR Reduction (vph) 0 0 13 0 0 45 0 0 0 0 2 0

Lane Group Flow (vph) 0 0 104 0 0 102 0 0 0 0 609 0

Confl. Peds. (#/hr) 61 36 132

Confl. Bikes (#/hr) 16

Parking  (#/hr) 3 3 3

Turn Type Perm Perm Perm

Protected Phases 1 1 2

Permitted Phases 1 1 2

Actuated Green, G (s) 14.0 14.0 22.0

Effective Green, g (s) 14.0 14.0 22.0

Actuated g/C Ratio 0.23 0.23 0.37

Clearance Time (s) 4.0 4.0 4.0

Lane Grp Cap (vph) 319 308 525

v/s Ratio Prot

v/s Ratio Perm 0.08 c0.08 c0.43

v/c Ratio 0.33 0.33 1.16

Uniform Delay, d1 19.1 19.1 19.0

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 2.7 2.9 91.6

Delay (s) 21.8 22.0 110.6

Level of Service C C F

Approach Delay (s) 21.8 22.0 110.6

Approach LOS C C F

Intersection Summary

HCM Average Control Delay 75.7 HCM Level of Service E

HCM Volume to Capacity ratio 0.78

Actuated Cycle Length (s) 60.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 76.3% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBL SBT SBR SBR2 SEL2 SEL SER SER2

Lane Configurations

Volume (vph) 70 390 30 40 30 70 50 40

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 16 12 12 12 12 12 12

Total Lost time (s) 4.0 4.0

Lane Util. Factor 1.00 1.00

Frpb, ped/bikes 0.96 1.00

Flpb, ped/bikes 1.00 1.00

Frt 0.98 0.94

Flt Protected 0.99 0.97

Satd. Flow (prot) 1721 1504

Flt Permitted 0.81 0.97

Satd. Flow (perm) 1411 1504

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 74 411 32 42 32 74 53 42

RTOR Reduction (vph) 0 5 0 0 0 16 0 0

Lane Group Flow (vph) 0 554 0 0 0 185 0 0

Confl. Peds. (#/hr) 75 121

Confl. Bikes (#/hr) 16 7

Parking  (#/hr) 6 3

Turn Type Perm Perm

Protected Phases 2 4

Permitted Phases 2 4

Actuated Green, G (s) 22.0 12.0

Effective Green, g (s) 22.0 12.0

Actuated g/C Ratio 0.37 0.20

Clearance Time (s) 4.0 4.0

Lane Grp Cap (vph) 517 301

v/s Ratio Prot

v/s Ratio Perm 0.39 0.12

v/c Ratio 1.07 0.61

Uniform Delay, d1 19.0 21.9

Progression Factor 1.00 1.00

Incremental Delay, d2 60.1 9.1

Delay (s) 79.1 31.0

Level of Service E C

Approach Delay (s) 79.1 31.0

Approach LOS E C

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 10 10 10 0 0 0 0 30 30 10 20 0

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.78 0.78 0.78 0.78 0.78 0.78 0.78 0.78 0.78 0.78 0.78 0.78

Hourly flow rate (vph) 13 13 13 0 0 0 0 38 38 13 26 0

Pedestrians 11 8

Lane Width (ft) 0.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 8 26 58 53 30 122 59 8

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 8 26 58 53 30 122 59 8

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 99 100 100 95 96 98 97 100

cM capacity (veh/h) 1602 1589 906 826 1044 779 820 1067

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 38 77 38

Volume Left 13 0 13

Volume Right 13 38 0

cSH 1602 922 805

Volume to Capacity 0.01 0.08 0.05

Queue Length 95th (ft) 1 7 4

Control Delay (s) 2.5 9.3 9.7

Lane LOS A A A

Approach Delay (s) 2.5 9.3 9.7

Approach LOS A A

Intersection Summary

Average Delay 7.7

Intersection Capacity Utilization 18.3% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 1210 0 0 700 20 0 0 10 0 0 0

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93

Hourly flow rate (vph) 0 1301 0 0 753 22 0 0 11 0 0 0

Pedestrians 2 13 2

Lane Width (ft) 12.0 12.0 0.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 1 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1258 636

pX, platoon unblocked 0.88 0.88 0.88 0.88 0.88 0.88

vC, conflicting volume 776 1314 1690 2090 666 1429 2080 389

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 776 1074 1504 1961 333 1205 1949 389

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 100 100 100 98 100 100 100

cM capacity (veh/h) 836 558 72 54 573 119 55 610

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1

Volume Total 867 434 502 272 11

Volume Left 0 0 0 0 0

Volume Right 0 0 0 22 11

cSH 1700 1700 1700 1700 573

Volume to Capacity 0.51 0.26 0.30 0.16 0.02

Queue Length 95th (ft) 0 0 0 0 1

Control Delay (s) 0.0 0.0 0.0 0.0 11.4

Lane LOS B

Approach Delay (s) 0.0 0.0 11.4

Approach LOS B

Intersection Summary

Average Delay 0.1

Intersection Capacity Utilization 44.1% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 0 1530 990 56 0 82

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 1663 1076 61 0 89

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 226 1304

pX, platoon unblocked 0.80

vC, conflicting volume 1137 1938 568

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1137 1666 568

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 100 100 81

cM capacity (veh/h) 610 70 466

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1

Volume Total 832 832 717 420 89

Volume Left 0 0 0 0 0

Volume Right 0 0 0 61 89

cSH 1700 1700 1700 1700 466

Volume to Capacity 0.49 0.49 0.42 0.25 0.19

Queue Length 95th (ft) 0 0 0 0 17

Control Delay (s) 0.0 0.0 0.0 0.0 14.6

Lane LOS B

Approach Delay (s) 0.0 0.0 14.6

Approach LOS B

Intersection Summary

Average Delay 0.4

Intersection Capacity Utilization 45.6% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR EBR2 WBL WBT WBR NBL NBT NBR NBR2 SBL2

Lane Configurations

Volume (vph) 40 10 40 30 20 10 20 30 730 20 10 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 0.95

Frpb, ped/bikes 0.96 0.99 1.00

Flpb, ped/bikes 1.00 0.99 1.00

Frt 0.92 0.95 0.99

Flt Protected 0.98 0.98 1.00

Satd. Flow (prot) 1616 1700 3496

Flt Permitted 0.90 0.89 0.88

Satd. Flow (perm) 1482 1538 3089

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 42 11 42 32 21 11 21 32 768 21 11 11

RTOR Reduction (vph) 0 21 0 0 0 15 0 0 1 0 0 0

Lane Group Flow (vph) 0 106 0 0 0 38 0 0 831 0 0 0

Confl. Peds. (#/hr) 13 27 19 19 13 14 27 14 14

Confl. Bikes (#/hr) 2 2 5 5

Turn Type Perm Perm Perm

Protected Phases 4 4 2

Permitted Phases 4 4 2

Actuated Green, G (s) 16.0 16.0 16.0

Effective Green, g (s) 16.0 16.0 16.0

Actuated g/C Ratio 0.27 0.27 0.27

Clearance Time (s) 4.0 4.0 4.0

Lane Grp Cap (vph) 395 410 824

v/s Ratio Prot

v/s Ratio Perm c0.07 0.02 c0.27

v/c Ratio 0.27 0.09 1.01

Uniform Delay, d1 17.4 16.5 22.0

Progression Factor 0.87 1.00 1.00

Incremental Delay, d2 1.4 0.4 33.3

Delay (s) 16.6 17.0 55.3

Level of Service B B E

Approach Delay (s) 16.6 17.0 55.3

Approach LOS B B E

Intersection Summary

HCM Average Control Delay 46.5 HCM Level of Service D

HCM Volume to Capacity ratio 0.50

Actuated Cycle Length (s) 60.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 79.2% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBL SBT SBR NWL2 NWL NWR NWR2

Lane Configurations

Volume (vph) 30 540 30 10 50 30 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0

Lane Util. Factor 0.95 1.00

Frpb, ped/bikes 1.00 0.97

Flpb, ped/bikes 1.00 0.96

Frt 0.99 0.95

Flt Protected 1.00 0.97

Satd. Flow (prot) 3489 1598

Flt Permitted 0.71 0.97

Satd. Flow (perm) 2486 1598

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 32 568 32 11 53 32 11

RTOR Reduction (vph) 0 7 0 0 7 0 0

Lane Group Flow (vph) 0 636 0 0 100 0 0

Confl. Peds. (#/hr) 27 14 19 14 13 14

Confl. Bikes (#/hr) 2 2 2

Turn Type Perm Perm

Protected Phases 6 8

Permitted Phases 6 8

Actuated Green, G (s) 16.0 16.0

Effective Green, g (s) 16.0 16.0

Actuated g/C Ratio 0.27 0.27

Clearance Time (s) 4.0 4.0

Lane Grp Cap (vph) 663 426

v/s Ratio Prot

v/s Ratio Perm 0.26 0.06

v/c Ratio 0.96 0.24

Uniform Delay, d1 21.7 17.2

Progression Factor 1.00 1.00

Incremental Delay, d2 26.4 1.3

Delay (s) 48.1 18.5

Level of Service D B

Approach Delay (s) 48.1 18.5

Approach LOS D B

Intersection Summary
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 270 50 810 390 40 650

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 11 11

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95

Frpb, ped/bikes 0.99 0.94 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.98 0.95 1.00 1.00

Flt Protected 0.96 1.00 0.95 1.00

Satd. Flow (prot) 1725 3153 1711 3421

Flt Permitted 0.96 1.00 0.95 1.00

Satd. Flow (perm) 1725 3153 1711 3421

Peak-hour factor, PHF 0.93 0.93 0.93 0.93 0.93 0.93

Adj. Flow (vph) 290 54 871 419 43 699

RTOR Reduction (vph) 13 0 89 0 0 0

Lane Group Flow (vph) 331 0 1201 0 43 699

Confl. Peds. (#/hr) 87 91 91

Confl. Bikes (#/hr) 3 8

Turn Type Prot

Protected Phases 8 2 1 6

Permitted Phases

Actuated Green, G (s) 12.5 23.0 2.0 29.0

Effective Green, g (s) 12.5 23.0 2.0 29.0

Actuated g/C Ratio 0.25 0.46 0.04 0.59

Clearance Time (s) 4.0 4.0 4.0 4.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 436 1465 69 2004

v/s Ratio Prot c0.19 c0.38 c0.03 0.20

v/s Ratio Perm

v/c Ratio 0.76 0.82 0.62 0.35

Uniform Delay, d1 17.1 11.5 23.4 5.3

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 6.6 3.5 11.9 0.0

Delay (s) 23.8 15.0 35.3 5.4

Level of Service C B D A

Approach Delay (s) 23.8 15.0 7.1

Approach LOS C B A

Intersection Summary

HCM Average Control Delay 13.8 HCM Level of Service B

HCM Volume to Capacity ratio 0.79

Actuated Cycle Length (s) 49.5 Sum of lost time (s) 12.0

Intersection Capacity Utilization 62.3% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 0 430 510 1210 780 140

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 12 10 10 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 0.95 0.95

Frpb, ped/bikes 1.00 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.86 1.00 1.00 0.98

Flt Protected 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1611 1652 3303 3233

Flt Permitted 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1611 1652 3303 3233

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 0 453 537 1274 821 147

RTOR Reduction (vph) 0 0 0 0 26 0

Lane Group Flow (vph) 0 453 537 1274 942 0

Confl. Peds. (#/hr) 197 119 119

Confl. Bikes (#/hr) 2

Turn Type Over Prot

Protected Phases 1 1 6 2

Permitted Phases

Actuated Green, G (s) 21.0 21.0 33.0 26.0

Effective Green, g (s) 21.0 21.0 33.0 26.0

Actuated g/C Ratio 0.37 0.37 0.58 0.46

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 594 609 1912 1475

v/s Ratio Prot 0.28 c0.33 c0.39 0.29

v/s Ratio Perm

v/c Ratio 0.76 0.88 0.67 0.64

Uniform Delay, d1 15.8 16.8 8.2 11.9

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 9.0 16.8 0.9 2.1

Delay (s) 24.8 33.6 9.1 14.0

Level of Service C C A B

Approach Delay (s) 24.8 16.4 14.0

Approach LOS C B B

Intersection Summary

HCM Average Control Delay 16.9 HCM Level of Service B

HCM Volume to Capacity ratio 0.72

Actuated Cycle Length (s) 57.0 Sum of lost time (s) 5.0

Intersection Capacity Utilization 63.6% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBU NBL NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 20 0 50 7 0 17 20 0 1690 0 17 1190

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94

Hourly flow rate (vph) 21 0 53 7 0 18 0 0 1798 0 18 1266

Pedestrians 60 137 5 22

Lane Width (ft) 12.0 12.0 10.0 10.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 5 11 0 2

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 483 264

pX, platoon unblocked 0.84 0.84 0.84 0.84 0.84 0.00 0.84

vC, conflicting volume 2002 3297 487 2451 3297 758 0 1326 1935

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1522 3066 487 2058 3066 41 0 1326 1443

tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 0.0 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 0.0 2.2 2.2

p0 queue free % 59 100 89 58 100 98 0 100 95

cM capacity (veh/h) 52 8 498 18 8 748 0 491 346

Direction, Lane # EB 1 WB 1 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3

Volume Total 74 26 449 899 449 335 633 316

Volume Left 21 7 0 0 0 18 0 0

Volume Right 53 18 0 0 0 0 0 0

cSH 145 58 491 1700 1700 346 1700 1700

Volume to Capacity 0.51 0.44 0.00 0.53 0.26 0.05 0.37 0.19

Queue Length 95th (ft) 62 42 0 0 0 4 0 0

Control Delay (s) 53.3 109.7 0.0 0.0 0.0 1.8 0.0 0.0

Lane LOS F F A

Approach Delay (s) 53.3 109.7 0.0 0.5

Approach LOS F F

Intersection Summary

Average Delay 2.3

Intersection Capacity Utilization 61.8% ICU Level of Service B

Analysis Period (min) 15
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Movement SBR

Lane Configurations

Volume (veh/h) 0

Sign Control

Grade

Peak Hour Factor 0.94

Hourly flow rate (vph) 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol

tC, single (s)

tC, 2 stage (s)

tF (s)

p0 queue free %

cM capacity (veh/h)

Direction, Lane #
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 0 0 0 0 153 0 1560 20 0 1270 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Hourly flow rate (vph) 0 0 0 0 0 159 0 1625 21 0 1323 0

Pedestrians 30 48 2 3

Lane Width (ft) 0.0 12.0 10.0 10.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 4 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 295 452

pX, platoon unblocked 0.81 0.81 0.81 0.81 0.81 0.81

vC, conflicting volume 2057 3047 363 2006 3026 593 1353 1694

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1477 2702 363 1414 2676 0 1353 1028

tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 100 100 100 81 100 100

cM capacity (veh/h) 55 16 633 73 17 840 505 521

Direction, Lane # WB 1 NB 1 NB 2 NB 3 NB 4 SB 1 SB 2 SB 3 SB 4

Volume Total 159 542 542 542 21 378 378 378 189

Volume Left 0 0 0 0 0 0 0 0 0

Volume Right 159 0 0 0 21 0 0 0 0

cSH 840 1700 1700 1700 1700 1700 1700 1700 1700

Volume to Capacity 0.19 0.32 0.32 0.32 0.01 0.22 0.22 0.22 0.11

Queue Length 95th (ft) 17 0 0 0 0 0 0 0 0

Control Delay (s) 10.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Lane LOS B

Approach Delay (s) 10.3 0.0 0.0

Approach LOS B

Intersection Summary

Average Delay 0.5

Intersection Capacity Utilization 46.9% ICU Level of Service A

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 0 65 1520 225 0 1270

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94

Hourly flow rate (vph) 0 69 1617 239 0 1351

Pedestrians 60

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 5

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 174 573

pX, platoon unblocked

vC, conflicting volume 2134 584 1916

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 2134 584 1916

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 84 100

cM capacity (veh/h) 40 432 290

Direction, Lane # WB 1 NB 1 NB 2 NB 3 NB 4 SB 1 SB 2 SB 3 SB 4

Volume Total 69 462 462 462 470 338 338 338 338

Volume Left 0 0 0 0 0 0 0 0 0

Volume Right 69 0 0 0 239 0 0 0 0

cSH 432 1700 1700 1700 1700 1700 1700 1700 1700

Volume to Capacity 0.16 0.27 0.27 0.27 0.28 0.20 0.20 0.20 0.20

Queue Length 95th (ft) 14 0 0 0 0 0 0 0 0

Control Delay (s) 14.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Lane LOS B

Approach Delay (s) 14.9 0.0 0.0

Approach LOS B

Intersection Summary

Average Delay 0.3

Intersection Capacity Utilization 37.1% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBU SBL SBT

Lane Configurations

Volume (vph) 220 450 130 300 660 540 190 920 290 65 390 630

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 12 12 10 10 10

Total Lost time (s) 3.0 4.5 3.0 4.5 4.0 4.5 4.5

Lane Util. Factor 1.00 0.95 1.00 0.95 0.91 0.86 0.86

Frpb, ped/bikes 1.00 0.99 1.00 0.98 0.97 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.93 0.97 1.00 1.00

Flt Protected 0.95 1.00 0.95 1.00 0.99 0.95 0.99

Satd. Flow (prot) 1770 3378 1770 3225 4731 1420 4434

Flt Permitted 0.95 1.00 0.95 1.00 0.99 0.95 0.99

Satd. Flow (perm) 1770 3378 1770 3225 4731 1420 4434

Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94

Adj. Flow (vph) 234 479 138 319 702 574 202 979 309 69 415 670

RTOR Reduction (vph) 0 24 0 0 44 0 0 43 0 0 0 0

Lane Group Flow (vph) 234 593 0 319 1232 0 0 1447 0 0 281 873

Confl. Peds. (#/hr) 32 37 37 32 35 105 32 105

Confl. Bikes (#/hr) 2 3 2

Turn Type Prot Prot Split Split Split

Protected Phases 1 6 5 2 8 8 4 4 4

Permitted Phases

Actuated Green, G (s) 15.0 36.0 12.0 33.0 27.5 18.5 18.5

Effective Green, g (s) 15.0 36.0 12.0 33.0 27.5 18.5 18.5

Actuated g/C Ratio 0.14 0.33 0.11 0.30 0.25 0.17 0.17

Clearance Time (s) 3.0 4.5 3.0 4.5 4.0 4.5 4.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 241 1106 193 968 1183 239 746

v/s Ratio Prot 0.13 c0.18 c0.18 c0.38 c0.31 c0.20 0.20

v/s Ratio Perm

v/c Ratio 0.97 0.54 1.65 1.27 1.22 1.18 1.17

Uniform Delay, d1 47.3 30.2 49.0 38.5 41.2 45.8 45.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 49.6 1.9 315.8 130.8 108.3 114.0 90.6

Delay (s) 96.9 32.0 364.8 169.3 149.5 159.8 136.4

Level of Service F C F F F F F

Approach Delay (s) 49.9 208.4 149.5 129.6

Approach LOS D F F F

Intersection Summary

HCM Average Control Delay 146.1 HCM Level of Service F

HCM Volume to Capacity ratio 1.31

Actuated Cycle Length (s) 110.0 Sum of lost time (s) 20.5

Intersection Capacity Utilization 108.6% ICU Level of Service G

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBR

Lane Configurations

Volume (vph) 190

Ideal Flow (vphpl) 1900

Lane Width 10

Total Lost time (s) 4.5

Lane Util. Factor 1.00

Frpb, ped/bikes 0.91

Flpb, ped/bikes 1.00

Frt 0.85

Flt Protected 1.00

Satd. Flow (prot) 1347

Flt Permitted 1.00

Satd. Flow (perm) 1347

Peak-hour factor, PHF 0.94

Adj. Flow (vph) 202

RTOR Reduction (vph) 47

Lane Group Flow (vph) 155

Confl. Peds. (#/hr) 35

Confl. Bikes (#/hr) 13

Turn Type Perm

Protected Phases

Permitted Phases 4

Actuated Green, G (s) 18.5

Effective Green, g (s) 18.5

Actuated g/C Ratio 0.17

Clearance Time (s) 4.5

Vehicle Extension (s) 3.0

Lane Grp Cap (vph) 227

v/s Ratio Prot

v/s Ratio Perm 0.12

v/c Ratio 0.68

Uniform Delay, d1 43.0

Progression Factor 1.00

Incremental Delay, d2 15.5

Delay (s) 58.5

Level of Service E

Approach Delay (s)

Approach LOS

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 160 20 210 60 30 80 160 1120 30 50 950 100

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.0

Lane Util. Factor 1.00 1.00 0.91 0.91

Frpb, ped/bikes 0.94 0.99 1.00 0.99

Flpb, ped/bikes 1.00 0.99 1.00 1.00

Frt 0.93 0.94 1.00 0.99

Flt Protected 0.98 0.98 0.99 1.00

Satd. Flow (prot) 1589 1666 5014 4952

Flt Permitted 0.73 0.74 0.68 0.81

Satd. Flow (perm) 1191 1260 3420 4009

Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90

Adj. Flow (vph) 178 22 233 67 33 89 178 1244 33 56 1056 111

RTOR Reduction (vph) 0 52 0 0 40 0 0 3 0 0 15 0

Lane Group Flow (vph) 0 381 0 0 149 0 0 1452 0 0 1208 0

Confl. Peds. (#/hr) 24 142 142 24 57 72 72 57

Confl. Bikes (#/hr) 2 3 5 13

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 1 1

Permitted Phases 2 2 1 1

Actuated Green, G (s) 21.0 21.0 53.0 53.0

Effective Green, g (s) 21.0 21.0 53.0 53.0

Actuated g/C Ratio 0.26 0.26 0.66 0.66

Clearance Time (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 313 331 2266 2656

v/s Ratio Prot

v/s Ratio Perm c0.32 0.12 c0.42 0.30

v/c Ratio 1.22 0.45 0.64 0.45

Uniform Delay, d1 29.5 24.7 7.9 6.5

Progression Factor 1.00 1.00 0.64 1.00

Incremental Delay, d2 122.9 4.4 1.3 0.6

Delay (s) 152.4 29.1 6.3 7.1

Level of Service F C A A

Approach Delay (s) 152.4 29.1 6.3 7.1

Approach LOS F C A A

Intersection Summary

HCM Average Control Delay 27.1 HCM Level of Service C

HCM Volume to Capacity ratio 0.80

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 6.0

Intersection Capacity Utilization 91.4% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL2 EBT EBR WBL WBT WBR NBL NBT NBR2 SBL SBT SBR

Lane Configurations

Volume (vph) 290 210 160 40 120 60 140 820 50 80 840 250

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.0 5.0 5.0

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.91

Frpb, ped/bikes 1.00 0.98 0.98 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.94 0.96 1.00 0.99 0.97

Flt Protected 0.95 1.00 0.99 0.95 1.00 1.00

Satd. Flow (prot) 1770 3241 3290 1769 3493 4820

Flt Permitted 0.60 1.00 0.85 0.12 1.00 0.79

Satd. Flow (perm) 1122 3241 2829 226 3493 3823

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 305 221 168 42 126 63 147 863 53 84 884 263

RTOR Reduction (vph) 0 94 0 0 0 0 0 5 0 0 61 0

Lane Group Flow (vph) 305 295 0 0 231 0 147 911 0 0 1170 0

Confl. Peds. (#/hr) 49 49 76 73 94 94 73

Confl. Bikes (#/hr) 6 10 11 13

Turn Type Perm Perm pm+pt Perm

Protected Phases 3 3 1 6 2

Permitted Phases 3 3 6 2

Actuated Green, G (s) 34.5 34.5 34.5 37.5 37.5 30.0

Effective Green, g (s) 34.5 34.5 34.5 37.5 37.5 30.0

Actuated g/C Ratio 0.43 0.43 0.43 0.47 0.47 0.38

Clearance Time (s) 3.0 3.0 3.0 3.0 5.0 5.0

Lane Grp Cap (vph) 484 1398 1220 193 1637 1434

v/s Ratio Prot 0.09 c0.04 0.26

v/s Ratio Perm c0.27 0.08 c0.32 0.31

v/c Ratio 0.63 0.21 0.19 0.76 0.56 0.82

Uniform Delay, d1 17.8 14.2 14.1 14.4 15.3 22.5

Progression Factor 1.00 1.00 1.00 1.00 1.00 0.86

Incremental Delay, d2 6.1 0.3 0.3 24.3 1.4 4.3

Delay (s) 23.9 14.6 14.4 38.7 16.6 23.7

Level of Service C B B D B C

Approach Delay (s) 18.7 14.4 19.7 23.7

Approach LOS B B B C

Intersection Summary

HCM Average Control Delay 20.5 HCM Level of Service C

HCM Volume to Capacity ratio 0.68

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 6.0

Intersection Capacity Utilization 143.4% ICU Level of Service H

Analysis Period (min) 15

c    Critical Lane Group
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Movement SWR2

Lane Configurations

Volume (vph) 100

Ideal Flow (vphpl) 1900

Total Lost time (s) 5.0

Lane Util. Factor 1.00

Frpb, ped/bikes 0.95

Flpb, ped/bikes 1.00

Frt 0.86

Flt Protected 1.00

Satd. Flow (prot) 1526

Flt Permitted 1.00

Satd. Flow (perm) 1526

Peak-hour factor, PHF 0.95

Adj. Flow (vph) 105

RTOR Reduction (vph) 66

Lane Group Flow (vph) 39

Confl. Peds. (#/hr) 48

Confl. Bikes (#/hr) 6

Turn Type custom

Protected Phases

Permitted Phases 2

Actuated Green, G (s) 30.0

Effective Green, g (s) 30.0

Actuated g/C Ratio 0.38

Clearance Time (s) 5.0

Lane Grp Cap (vph) 572

v/s Ratio Prot

v/s Ratio Perm 0.03

v/c Ratio 0.07

Uniform Delay, d1 16.0

Progression Factor 1.00

Incremental Delay, d2 0.2

Delay (s) 16.3

Level of Service B

Approach Delay (s)

Approach LOS

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 150 430 120 100 640 380 190 560 60 310 540 100

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 5.0 5.0 4.0 5.0 4.0 5.0 4.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.91 1.00 0.95 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.98 1.00 0.94 1.00 1.00 1.00 1.00 0.90

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 0.94 1.00 0.99 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 3539 1556 1770 4504 1770 3478 1770 3362 1425

Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 3539 1556 1770 4504 1770 3478 1770 3362 1425

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 163 467 130 109 696 413 207 609 65 337 587 109

RTOR Reduction (vph) 0 0 96 0 106 0 0 8 0 0 0 63

Lane Group Flow (vph) 163 467 34 109 1003 0 207 666 0 337 587 46

Confl. Peds. (#/hr) 114 3 3 114 67 3 3 67

Confl. Bikes (#/hr) 2 13 17 17

Parking  (#/hr) 0

Turn Type Prot Perm Prot Prot Prot Perm

Protected Phases 3 4 3 4 1 2 1 2

Permitted Phases 4 2

Actuated Green, G (s) 11.6 26.4 26.4 11.6 26.4 17.5 26.5 17.5 26.5 26.5

Effective Green, g (s) 11.6 26.4 26.4 11.6 26.4 17.5 26.5 17.5 26.5 26.5

Actuated g/C Ratio 0.12 0.26 0.26 0.12 0.26 0.18 0.26 0.18 0.26 0.26

Clearance Time (s) 4.0 5.0 5.0 4.0 5.0 4.0 5.0 4.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 205 934 411 205 1189 310 922 310 891 378

v/s Ratio Prot c0.09 0.13 0.06 c0.22 0.12 c0.19 c0.19 0.17

v/s Ratio Perm 0.02 0.03

v/c Ratio 0.80 0.50 0.08 0.53 0.84 0.67 0.72 1.09 0.66 0.12

Uniform Delay, d1 43.0 31.2 27.7 41.6 34.8 38.5 33.4 41.2 32.7 27.9

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 17.7 0.2 0.0 1.3 5.4 4.2 4.9 76.4 3.8 0.7

Delay (s) 60.8 31.4 27.7 43.0 40.2 42.7 38.3 117.6 36.5 28.6

Level of Service E C C D D D D F D C

Approach Delay (s) 37.0 40.5 39.3 62.1

Approach LOS D D D E

Intersection Summary

HCM Average Control Delay 45.3 HCM Level of Service D

HCM Volume to Capacity ratio 0.85

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 85.4% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 40 60 50 50 130 190 10 1180 90 120 1160 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 4.0 4.5 4.0 4.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.91 1.00 0.91

Frpb, ped/bikes 1.00 0.98 1.00 0.96 1.00 1.00 1.00 1.00

Flpb, ped/bikes 0.98 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.93 1.00 0.85 1.00 0.99 1.00 1.00

Flt Protected 0.95 1.00 0.99 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1742 1705 1832 1516 1770 5019 1770 5075

Flt Permitted 0.51 1.00 0.87 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 943 1705 1616 1516 1770 5019 1770 5075

Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Adj. Flow (vph) 42 62 52 52 135 198 10 1229 94 125 1208 10

RTOR Reduction (vph) 0 43 0 0 0 164 0 7 0 0 1 0

Lane Group Flow (vph) 42 71 0 0 187 34 10 1316 0 125 1217 0

Confl. Peds. (#/hr) 27 16 16 27 37 16 16 37

Confl. Bikes (#/hr) 11 8 8 5

Turn Type Perm Perm Perm Prot Prot

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 8 8

Actuated Green, G (s) 13.7 13.7 13.7 13.7 1.2 40.4 12.4 51.6

Effective Green, g (s) 13.7 13.7 13.7 13.7 1.2 40.4 12.4 51.6

Actuated g/C Ratio 0.17 0.17 0.17 0.17 0.01 0.50 0.16 0.65

Clearance Time (s) 5.0 5.0 5.0 5.0 4.0 4.5 4.0 4.5

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 161 292 277 260 27 2535 274 3273

v/s Ratio Prot 0.04 0.01 c0.26 c0.07 0.24

v/s Ratio Perm 0.04 c0.12 0.02

v/c Ratio 0.26 0.24 0.68 0.13 0.37 0.52 0.46 0.37

Uniform Delay, d1 28.8 28.7 31.1 28.1 39.0 13.3 30.7 6.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.3 0.2 5.0 0.1 3.1 0.8 0.4 0.3

Delay (s) 29.1 28.8 36.1 28.2 42.1 14.0 31.2 7.0

Level of Service C C D C D B C A

Approach Delay (s) 28.9 32.0 14.3 9.2

Approach LOS C C B A

Intersection Summary

HCM Average Control Delay 15.0 HCM Level of Service B

HCM Volume to Capacity ratio 0.54

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 13.5

Intersection Capacity Utilization 76.1% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 300 760 210 40 910 170 210 170 80 120 170 280

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.98 1.00 0.96

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00

Frt 1.00 0.97 1.00 0.98 1.00 0.95 1.00 0.91

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 4876 1763 4902 1768 1743 1740 1627

Flt Permitted 0.95 1.00 0.28 1.00 0.17 1.00 0.60 1.00

Satd. Flow (perm) 1770 4876 515 4902 310 1743 1101 1627

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 306 776 214 41 929 173 214 173 82 122 173 286

RTOR Reduction (vph) 0 59 0 0 28 0 0 16 0 0 59 0

Lane Group Flow (vph) 306 931 0 41 1074 0 214 239 0 122 400 0

Confl. Peds. (#/hr) 32 8 8 32 27 22 22 27

Confl. Bikes (#/hr) 13 6 29 17

Turn Type Prot Perm pm+pt Perm

Protected Phases 2 3 4 5 1 6

Permitted Phases 4 1 6

Actuated Green, G (s) 21.3 55.9 30.6 30.6 35.1 35.1 20.0 20.0

Effective Green, g (s) 21.3 55.9 30.6 30.6 35.1 35.1 20.0 20.0

Actuated g/C Ratio 0.21 0.56 0.31 0.31 0.35 0.35 0.20 0.20

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 377 2726 158 1500 271 612 220 325

v/s Ratio Prot c0.17 0.19 c0.22 c0.09 0.14 c0.25

v/s Ratio Perm 0.08 0.19 0.11

v/c Ratio 0.81 0.34 0.26 0.72 0.79 0.39 0.55 1.23

Uniform Delay, d1 37.4 12.0 26.2 30.8 26.2 24.4 36.0 40.0

Progression Factor 1.00 1.00 1.25 1.21 1.00 1.00 1.00 1.00

Incremental Delay, d2 12.5 0.1 0.5 1.0 14.1 1.9 9.7 127.6

Delay (s) 49.9 12.1 33.2 38.2 40.4 26.3 45.7 167.6

Level of Service D B C D D C D F

Approach Delay (s) 21.0 38.0 32.7 142.0

Approach LOS C D C F

Intersection Summary

HCM Average Control Delay 48.3 HCM Level of Service D

HCM Volume to Capacity ratio 0.88

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 17.0

Intersection Capacity Utilization 93.4% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR2 NBL2 NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 60 40 20 40 60 70 40 920 50 80 1040 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 4.5 4.5 4.5

Lane Util. Factor 1.00 1.00 0.95 0.95

Frpb, ped/bikes 0.99 0.99 0.99 0.99

Flpb, ped/bikes 0.99 1.00 1.00 1.00

Frt 0.98 0.94 0.99 1.00

Flt Protected 0.98 0.99 1.00 1.00

Satd. Flow (prot) 1752 1720 3466 3487

Flt Permitted 0.61 0.89 0.86 0.77

Satd. Flow (perm) 1097 1549 2972 2705

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 65 43 22 43 65 76 43 1000 54 87 1130 22

RTOR Reduction (vph) 0 7 0 0 36 0 0 2 0 0 0 0

Lane Group Flow (vph) 0 123 0 0 148 0 0 1095 0 0 1239 0

Confl. Peds. (#/hr) 27 32 32 67 67 116

Confl. Bikes (#/hr) 3 3 59 41

Turn Type Perm Perm custom

Protected Phases 4 4 2

Permitted Phases 4 4 6 6!

Actuated Green, G (s) 11.9 11.9 59.1 59.1

Effective Green, g (s) 11.9 11.9 59.1 59.1

Actuated g/C Ratio 0.15 0.15 0.74 0.74

Clearance Time (s) 4.5 4.5 4.5 4.5

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 163 230 2196 1998

v/s Ratio Prot

v/s Ratio Perm c0.11 0.10 0.37 c0.46

v/c Ratio 0.76 0.64 6.00dl 0.62

Uniform Delay, d1 32.7 32.1 4.3 5.0

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 16.1 4.6 0.8 1.5

Delay (s) 48.8 36.6 5.1 6.5

Level of Service D D A A

Approach Delay (s) 48.8 36.6 5.1 6.5

Approach LOS D D A A

Intersection Summary

HCM Average Control Delay 9.3 HCM Level of Service A

HCM Volume to Capacity ratio 0.64

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 9.0

Intersection Capacity Utilization 122.3% ICU Level of Service H

Analysis Period (min) 15

dl    Defacto Left Lane.  Recode with 1 though lane as a left lane.

dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.

!    Phase conflict between lane groups.

c    Critical Lane Group



51st and Broadway Center 2035

13: 45th Street & Telegraph Avenue Saturday Midday 

WC10-2728 Synchro 7 -  Report

Fehr & Peers Page 18

Movement SER SER2

Lane Configurations

Volume (vph) 280 110

Ideal Flow (vphpl) 1900 1900

Total Lost time (s) 4.5

Lane Util. Factor 1.00

Frpb, ped/bikes 1.00

Flpb, ped/bikes 1.00

Frt 0.86

Flt Protected 1.00

Satd. Flow (prot) 1611

Flt Permitted 1.00

Satd. Flow (perm) 1611

Peak-hour factor, PHF 0.92 0.92

Adj. Flow (vph) 304 120

RTOR Reduction (vph) 9 0

Lane Group Flow (vph) 415 0

Confl. Peds. (#/hr)

Confl. Bikes (#/hr) 20

Turn Type custom

Protected Phases 6!

Permitted Phases

Actuated Green, G (s) 59.1

Effective Green, g (s) 59.1

Actuated g/C Ratio 0.74

Clearance Time (s) 4.5

Vehicle Extension (s) 2.0

Lane Grp Cap (vph) 1190

v/s Ratio Prot 0.26

v/s Ratio Perm

v/c Ratio 0.35

Uniform Delay, d1 3.7

Progression Factor 1.00

Incremental Delay, d2 0.8

Delay (s) 4.5

Level of Service A

Approach Delay (s)

Approach LOS

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 20 10 100 210 60 170 10 900 170 90 680 270

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Lane Util. Factor 1.00 0.95 0.95 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 0.94 0.94 1.00 0.85

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.90 1.00 0.90 0.94 1.00 0.96

Flt Protected 0.99 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1657 1681 1481 3112 1770 2877

Flt Permitted 0.99 0.95 1.00 0.95 0.95 1.00

Satd. Flow (perm) 1657 1681 1481 2946 1770 2877

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.25 0.95 0.95 0.95

Adj. Flow (vph) 21 11 105 221 63 179 11 947 680 95 716 284

RTOR Reduction (vph) 0 98 0 0 82 0 0 102 0 0 35 0

Lane Group Flow (vph) 0 39 0 199 182 0 0 1536 0 95 965 0

Confl. Peds. (#/hr) 51 51 202 38 38 202

Confl. Bikes (#/hr) 10 37 32

Turn Type Split Split Perm Prot

Protected Phases 7 7 8 8 2 1 6

Permitted Phases 2

Actuated Green, G (s) 6.7 16.4 16.4 50.4 8.5 63.4

Effective Green, g (s) 6.7 16.4 16.4 50.4 8.5 63.4

Actuated g/C Ratio 0.07 0.16 0.16 0.50 0.08 0.63

Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 111 276 243 1485 150 1824

v/s Ratio Prot c0.02 0.12 c0.12 0.05 c0.34

v/s Ratio Perm c0.52

v/c Ratio 0.35 0.72 0.75 1.03 0.63 0.53

Uniform Delay, d1 44.6 39.6 39.8 24.8 44.2 10.1

Progression Factor 1.00 1.00 1.00 0.65 1.00 1.00

Incremental Delay, d2 0.7 7.6 10.5 31.4 6.3 1.1

Delay (s) 45.3 47.3 50.4 47.6 50.5 11.2

Level of Service D D D D D B

Approach Delay (s) 45.3 49.0 47.6 14.6

Approach LOS D D D B

Intersection Summary

HCM Average Control Delay 36.9 HCM Level of Service D

HCM Volume to Capacity ratio 0.88

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 97.8% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 260 500 200 180 640 200 150 620 160 200 750 40

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.5 5.0 3.5 5.0 3.5 5.0 3.5 5.0

Lane Util. Factor 0.97 0.95 1.00 0.95 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 0.91 1.00 0.98 1.00 0.93 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.96 1.00 0.96 1.00 0.97 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3433 3079 1770 3354 1770 3206 1770 3459

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 3433 3079 1770 3354 1770 3206 1770 3459

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 265 510 204 184 653 204 153 633 163 204 765 41

RTOR Reduction (vph) 0 44 0 0 30 0 0 22 0 0 3 0

Lane Group Flow (vph) 265 670 0 184 827 0 153 774 0 204 803 0

Confl. Peds. (#/hr) 40 258 258 40 207 221 221 207

Confl. Bikes (#/hr) 5 8 43 40

Turn Type Prot Prot Prot Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases

Actuated Green, G (s) 11.0 25.2 11.0 25.2 5.0 34.8 12.0 41.8

Effective Green, g (s) 11.0 25.2 11.0 25.2 5.0 34.8 12.0 41.8

Actuated g/C Ratio 0.11 0.25 0.11 0.25 0.05 0.35 0.12 0.42

Clearance Time (s) 3.5 5.0 3.5 5.0 3.5 5.0 3.5 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 378 776 195 845 89 1116 212 1446

v/s Ratio Prot 0.08 0.22 c0.10 c0.25 c0.09 c0.24 c0.12 0.23

v/s Ratio Perm

v/c Ratio 0.70 0.86 0.94 0.98 1.72 0.69 0.96 0.55

Uniform Delay, d1 42.9 35.8 44.2 37.1 47.5 28.0 43.8 22.1

Progression Factor 0.93 1.23 1.00 1.00 1.00 1.00 1.14 0.74

Incremental Delay, d2 4.5 9.1 47.8 25.4 366.3 3.6 46.0 1.3

Delay (s) 44.5 53.1 92.0 62.5 413.8 31.6 95.9 17.5

Level of Service D D F E F C F B

Approach Delay (s) 50.7 67.7 93.2 33.4

Approach LOS D E F C

Intersection Summary

HCM Average Control Delay 60.9 HCM Level of Service E

HCM Volume to Capacity ratio 0.89

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 17.0

Intersection Capacity Utilization 82.5% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 50 730 30 20 920 50 30 50 20 40 40 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 4.5 4.5

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 0.99

Frt 1.00 0.99 1.00 0.99 0.97 0.97

Flt Protected 0.95 1.00 0.95 1.00 0.99 0.98

Satd. Flow (prot) 1766 3512 1758 3505 1761 1746

Flt Permitted 0.22 1.00 0.31 1.00 0.90 0.87

Satd. Flow (perm) 415 3512 573 3505 1617 1546

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 53 768 32 21 968 53 32 53 21 42 42 21

RTOR Reduction (vph) 0 3 0 0 5 0 0 11 0 0 11 0

Lane Group Flow (vph) 53 797 0 21 1016 0 0 95 0 0 94 0

Confl. Peds. (#/hr) 11 25 25 11 16 16 16 16

Confl. Bikes (#/hr) 5 10 35 48

Turn Type Perm Perm Perm Perm

Protected Phases 1 1 2 2

Permitted Phases 1 1 2 2

Actuated Green, G (s) 46.0 46.0 46.0 46.0 25.0 25.0

Effective Green, g (s) 46.0 46.0 46.0 46.0 25.0 25.0

Actuated g/C Ratio 0.57 0.57 0.57 0.57 0.31 0.31

Clearance Time (s) 5.5 5.5 5.5 5.5 4.5 4.5

Lane Grp Cap (vph) 236 1994 325 1990 499 477

v/s Ratio Prot 0.23 c0.29

v/s Ratio Perm 0.13 0.04 0.06 c0.06

v/c Ratio 0.22 0.40 0.06 0.51 0.19 0.20

Uniform Delay, d1 8.7 9.8 7.8 10.7 20.6 20.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.2 0.6 0.4 0.9 0.8 0.9

Delay (s) 10.9 10.4 8.2 11.6 21.4 21.5

Level of Service B B A B C C

Approach Delay (s) 10.4 11.5 21.4 21.5

Approach LOS B B C C

Intersection Summary

HCM Average Control Delay 12.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.40

Actuated Cycle Length (s) 81.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 70.7% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 238 810 60 60 1140 102 80 35 40 125 66 274

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 0.95

Frpb, ped/bikes 1.00 0.99 1.00 0.91 0.99 0.96

Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00

Frt 1.00 0.99 1.00 0.85 0.97 0.91

Flt Protected 0.95 1.00 1.00 1.00 0.97 0.99

Satd. Flow (prot) 1770 3484 3527 1449 1717 3057

Flt Permitted 0.95 1.00 0.86 1.00 0.49 0.80

Satd. Flow (perm) 1770 3484 3040 1449 872 2470

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 251 853 63 63 1200 107 84 37 42 132 69 288

RTOR Reduction (vph) 0 5 0 0 0 29 0 16 0 0 222 0

Lane Group Flow (vph) 251 911 0 0 1263 78 0 147 0 0 267 0

Confl. Peds. (#/hr) 54 49 49 54 65 29 29 65

Confl. Bikes (#/hr) 6 3 8 6

Turn Type Prot Perm Perm Perm Perm

Protected Phases 1 6 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 14.9 48.7 30.8 30.8 16.4 16.4

Effective Green, g (s) 14.9 48.7 30.8 30.8 16.4 16.4

Actuated g/C Ratio 0.21 0.68 0.43 0.43 0.23 0.23

Clearance Time (s) 3.0 3.0 3.0 3.0 3.0 3.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 371 2386 1317 628 201 570

v/s Ratio Prot c0.14 0.26

v/s Ratio Perm c0.42 0.05 c0.17 0.11

v/c Ratio 0.68 0.38 0.96 0.12 0.73 0.47

Uniform Delay, d1 25.9 4.8 19.5 12.1 25.3 23.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 4.8 0.1 15.8 0.1 12.8 0.6

Delay (s) 30.7 4.9 35.4 12.2 38.1 24.2

Level of Service C A D B D C

Approach Delay (s) 10.4 33.6 38.1 24.2

Approach LOS B C D C

Intersection Summary

HCM Average Control Delay 23.9 HCM Level of Service C

HCM Volume to Capacity ratio 0.83

Actuated Cycle Length (s) 71.1 Sum of lost time (s) 9.0

Intersection Capacity Utilization 115.6% ICU Level of Service H

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 50 910 50 40 1210 10 20 10 40 10 10 10

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 53 958 53 42 1274 11 21 11 42 11 11 11

Pedestrians 16 5 17 11

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 1 0 1 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 882 649

pX, platoon unblocked 0.89 0.97 0.90 0.90 0.97 0.90 0.90 0.89

vC, conflicting volume 1295 1028 1859 2486 527 2011 2507 669

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1075 965 1580 2276 449 1748 2299 368

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 91 94 47 64 92 63 63 98

cM capacity (veh/h) 565 678 40 30 530 29 29 545

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 532 532 679 647 74 32

Volume Left 53 0 42 0 21 11

Volume Right 0 53 0 11 42 11

cSH 565 1700 678 1700 76 42

Volume to Capacity 0.09 0.31 0.06 0.38 0.97 0.76

Queue Length 95th (ft) 8 0 5 0 128 72

Control Delay (s) 2.6 0.0 1.7 0.0 188.5 216.3

Lane LOS A A F F

Approach Delay (s) 1.3 0.8 188.5 216.3

Approach LOS F F

Intersection Summary

Average Delay 9.3

Intersection Capacity Utilization 78.3% ICU Level of Service D

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 40 880 60 50 1110 40 60 10 70 20 20 50

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.95 0.96 0.96 0.96 0.96

Hourly flow rate (vph) 42 917 62 52 1156 42 62 11 73 21 21 52

Pedestrians 3 3 21 21

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 0 2 2

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1206 325

pX, platoon unblocked 0.76 0.76 0.76 0.76 0.76 0.76

vC, conflicting volume 1219 1000 1800 2375 514 1925 2386 623

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 643 1000 1412 2173 514 1578 2187 0

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 94 92 0 64 85 30 27 94

cM capacity (veh/h) 696 676 25 29 496 30 29 803

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 500 521 630 620 146 94

Volume Left 42 0 52 0 62 21

Volume Right 0 62 0 42 73 52

cSH 696 1700 676 1700 48 62

Volume to Capacity 0.06 0.31 0.08 0.36 3.05 1.50

Queue Length 95th (ft) 5 0 6 0 Err 205

Control Delay (s) 1.7 0.0 2.0 0.0 Err 402.2

Lane LOS A A F F

Approach Delay (s) 0.8 1.0 Err 402.2

Approach LOS F F

Intersection Summary

Average Delay 597.1

Intersection Capacity Utilization 86.0% ICU Level of Service E

Analysis Period (min) 15



51st and Broadway Center 2035

20: Pleasant Valley Avenue & Piedmont Avenue Saturday Midday 

WC10-2728 Synchro 7 -  Report

Fehr & Peers Page 25

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 140 500 330 240 880 120 140 180 170 100 70 90

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 16 12 12 12 12

Total Lost time (s) 5.5 5.5 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 1.00

Frpb, ped/bikes 0.97 0.99 0.98 0.98

Flpb, ped/bikes 1.00 1.00 0.99 0.99

Frt 0.95 0.99 0.95 0.95

Flt Protected 0.99 0.99 0.99 0.98

Satd. Flow (prot) 3243 3422 1932 1695

Flt Permitted 0.61 0.56 0.82 0.67

Satd. Flow (perm) 1991 1922 1597 1150

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 147 526 347 253 926 126 147 189 179 105 74 95

RTOR Reduction (vph) 0 119 0 0 15 0 0 35 0 0 35 0

Lane Group Flow (vph) 0 901 0 0 1290 0 0 480 0 0 239 0

Confl. Peds. (#/hr) 37 29 29 37 59 45 45 59

Confl. Bikes (#/hr) 5 8 2 2

Turn Type Perm pm+pt Perm Perm

Protected Phases 1 4 3 2 2

Permitted Phases 1 3 2 2

Actuated Green, G (s) 15.5 26.5 19.0 19.0

Effective Green, g (s) 15.5 26.5 19.0 19.0

Actuated g/C Ratio 0.28 0.48 0.35 0.35

Clearance Time (s) 5.5 5.5 4.0 4.0

Lane Grp Cap (vph) 561 1144 552 397

v/s Ratio Prot c0.16

v/s Ratio Perm c0.45 0.38 c0.30 0.21

v/c Ratio 1.61 1.13 0.87 0.60

Uniform Delay, d1 19.8 14.2 16.8 14.9

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 280.8 69.2 16.9 6.6

Delay (s) 300.6 83.4 33.8 21.5

Level of Service F F C C

Approach Delay (s) 300.6 83.4 33.8 21.5

Approach LOS F F C C

Intersection Summary

HCM Average Control Delay 140.9 HCM Level of Service F

HCM Volume to Capacity ratio 1.27

Actuated Cycle Length (s) 55.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 111.3% ICU Level of Service H

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 170 110 80 410 310 110

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.0 3.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 0.86 1.00 1.00 1.00 0.49

Flpb, ped/bikes 1.00 0.74 1.00 1.00 1.00

Frt 0.95 1.00 1.00 1.00 0.85

Flt Protected 0.97 0.95 1.00 1.00 1.00

Satd. Flow (prot) 1476 1302 1863 1863 778

Flt Permitted 0.97 0.45 1.00 1.00 1.00

Satd. Flow (perm) 1476 614 1863 1863 778

Peak-hour factor, PHF 0.80 0.80 0.80 0.80 0.80 0.80

Adj. Flow (vph) 212 138 100 512 388 138

RTOR Reduction (vph) 17 0 0 0 0 68

Lane Group Flow (vph) 333 0 100 512 388 70

Confl. Peds. (#/hr) 146 248 501 501

Confl. Bikes (#/hr) 16 17

Turn Type Perm Perm

Protected Phases 2 1 1

Permitted Phases 1 1

Actuated Green, G (s) 21.0 28.0 28.0 28.0 28.0

Effective Green, g (s) 21.0 28.0 28.0 28.0 28.0

Actuated g/C Ratio 0.38 0.51 0.51 0.51 0.51

Clearance Time (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 564 313 948 948 396

v/s Ratio Prot c0.23 c0.27 0.21

v/s Ratio Perm 0.16 0.09

v/c Ratio 0.59 0.32 0.54 0.41 0.18

Uniform Delay, d1 13.6 7.9 9.1 8.4 7.3

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 4.5 2.7 2.2 1.3 1.0

Delay (s) 18.1 10.6 11.3 9.7 8.3

Level of Service B B B A A

Approach Delay (s) 18.1 11.2 9.3

Approach LOS B B A

Intersection Summary

HCM Average Control Delay 12.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.56

Actuated Cycle Length (s) 55.0 Sum of lost time (s) 6.0

Intersection Capacity Utilization 57.2% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 270 560 810 80 60 290

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.5

Lane Util. Factor 1.00 0.95 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.99 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.99 0.89

Flt Protected 0.95 1.00 1.00 0.99

Satd. Flow (prot) 1770 3539 3456 1618

Flt Permitted 0.95 1.00 1.00 0.99

Satd. Flow (perm) 1770 3539 3456 1618

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 284 589 853 84 63 305

RTOR Reduction (vph) 0 0 11 0 212 0

Lane Group Flow (vph) 284 589 926 0 156 0

Confl. Peds. (#/hr) 35 35 3

Confl. Bikes (#/hr) 14 2

Turn Type Prot

Protected Phases 1 6 2 4

Permitted Phases

Actuated Green, G (s) 20.0 38.0 15.0 19.5

Effective Green, g (s) 20.0 38.0 15.0 19.5

Actuated g/C Ratio 0.31 0.59 0.23 0.30

Clearance Time (s) 3.0 3.0 3.0 3.5

Lane Grp Cap (vph) 553 2101 810 493

v/s Ratio Prot c0.16 0.17 c0.27 c0.10

v/s Ratio Perm

v/c Ratio 0.51 0.28 1.14 0.32

Uniform Delay, d1 18.0 6.3 24.5 17.1

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 3.4 0.3 78.7 1.7

Delay (s) 21.4 6.7 103.2 18.8

Level of Service C A F B

Approach Delay (s) 11.5 103.2 18.8

Approach LOS B F B

Intersection Summary

HCM Average Control Delay 52.2 HCM Level of Service D

HCM Volume to Capacity ratio 0.62

Actuated Cycle Length (s) 64.0 Sum of lost time (s) 9.5

Intersection Capacity Utilization 71.7% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 60 70 850 30 60 560

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 5.0 4.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frpb, ped/bikes 0.99 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.93 1.00 1.00 1.00

Flt Protected 0.98 1.00 0.95 1.00

Satd. Flow (prot) 1673 1852 1770 1863

Flt Permitted 0.98 1.00 0.95 1.00

Satd. Flow (perm) 1673 1852 1770 1863

Peak-hour factor, PHF 0.89 0.89 0.89 0.89 0.89 0.89

Adj. Flow (vph) 67 79 955 34 67 629

RTOR Reduction (vph) 69 0 2 0 0 0

Lane Group Flow (vph) 77 0 987 0 67 629

Confl. Peds. (#/hr) 2

Confl. Bikes (#/hr) 16

Turn Type Prot

Protected Phases 8 6 5 2

Permitted Phases

Actuated Green, G (s) 6.2 26.4 3.1 33.5

Effective Green, g (s) 6.2 26.4 3.1 33.5

Actuated g/C Ratio 0.13 0.54 0.06 0.69

Clearance Time (s) 4.0 5.0 4.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 213 1004 113 1282

v/s Ratio Prot c0.05 c0.53 0.04 c0.34

v/s Ratio Perm

v/c Ratio 0.36 0.98 0.59 0.49

Uniform Delay, d1 19.4 10.9 22.2 3.6

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.1 24.2 8.1 0.3

Delay (s) 20.5 35.1 30.3 3.9

Level of Service C D C A

Approach Delay (s) 20.5 35.1 6.4

Approach LOS C D A

Intersection Summary

HCM Average Control Delay 23.0 HCM Level of Service C

HCM Volume to Capacity ratio 0.88

Actuated Cycle Length (s) 48.7 Sum of lost time (s) 14.0

Intersection Capacity Utilization 65.5% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL2 EBL EBT EBR WBL WBT WBR WBR2 NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 10 20 20 10 30 10 30 50 10 40 520 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 12 12 12 12 12

Total Lost time (s) 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 0.95 0.61 0.99

Flpb, ped/bikes 0.78 0.94 0.98

Frt 0.98 0.91 1.00

Flt Protected 0.98 0.99 1.00

Satd. Flow (prot) 1176 857 1580

Flt Permitted 0.84 0.92 0.94

Satd. Flow (perm) 1016 802 1497

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 10 20 20 10 31 10 31 51 10 41 531 20

RTOR Reduction (vph) 0 0 8 0 0 15 0 0 0 0 2 0

Lane Group Flow (vph) 0 0 52 0 0 108 0 0 0 0 600 0

Confl. Peds. (#/hr) 218 161 119 119 218 161 194 218 339

Confl. Bikes (#/hr) 2 5 5 33

Parking  (#/hr) 3 3 3

Turn Type Perm Perm Perm Perm Perm

Protected Phases 1 1 2

Permitted Phases 1 1 1 2 2

Actuated Green, G (s) 14.0 14.0 25.0

Effective Green, g (s) 14.0 14.0 25.0

Actuated g/C Ratio 0.23 0.23 0.42

Clearance Time (s) 4.0 4.0 4.0

Lane Grp Cap (vph) 237 187 624

v/s Ratio Prot

v/s Ratio Perm 0.05 c0.13 c0.40

v/c Ratio 0.22 0.58 0.96

Uniform Delay, d1 18.6 20.4 17.0

Progression Factor 1.00 0.95 1.00

Incremental Delay, d2 2.1 9.9 27.6

Delay (s) 20.7 29.3 44.6

Level of Service C C D

Approach Delay (s) 20.7 29.3 44.6

Approach LOS C C D

Intersection Summary

HCM Average Control Delay 34.9 HCM Level of Service C

HCM Volume to Capacity ratio 0.81

Actuated Cycle Length (s) 60.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 71.6% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBL SBT SBR SBR2 SEL2 SEL SER SER2

Lane Configurations

Volume (vph) 40 330 30 30 30 20 30 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 16 12 12 12 12 12 12

Total Lost time (s) 4.0 4.0

Lane Util. Factor 1.00 1.00

Frpb, ped/bikes 0.93 0.76

Flpb, ped/bikes 0.99 0.66

Frt 0.98 0.94

Flt Protected 1.00 0.97

Satd. Flow (prot) 1640 758

Flt Permitted 0.93 0.97

Satd. Flow (perm) 1528 758

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 41 337 31 31 31 20 31 10

RTOR Reduction (vph) 0 5 0 0 0 8 0 0

Lane Group Flow (vph) 0 435 0 0 0 84 0 0

Confl. Peds. (#/hr) 339 194 218 101 213 75 122

Confl. Bikes (#/hr) 16 27

Parking  (#/hr) 6 3

Turn Type Perm Perm

Protected Phases 2 4

Permitted Phases 2 4

Actuated Green, G (s) 25.0 9.0

Effective Green, g (s) 25.0 9.0

Actuated g/C Ratio 0.42 0.15

Clearance Time (s) 4.0 4.0

Lane Grp Cap (vph) 637 114

v/s Ratio Prot

v/s Ratio Perm 0.28 0.11

v/c Ratio 0.68 0.74

Uniform Delay, d1 14.3 24.4

Progression Factor 1.00 1.00

Incremental Delay, d2 5.9 34.7

Delay (s) 20.1 59.0

Level of Service C E

Approach Delay (s) 20.1 59.0

Approach LOS C E

Intersection Summary



51st and Broadway Center 2035

25: Coronado Avenue & Desmond Street Saturday Midday 

WC10-2728 Synchro 7 -  Report

Fehr & Peers Page 31

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 20 10 0 0 0 0 0 10 20 30 10 0

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75

Hourly flow rate (vph) 27 13 0 0 0 0 0 13 27 40 13 0

Pedestrians 2 10 2 10

Lane Width (ft) 12.0 0.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 0 0 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 10 15 77 79 25 120 79 12

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 10 15 77 79 25 120 79 12

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 98 100 100 98 97 95 98 100

cM capacity (veh/h) 1596 1600 879 790 1049 800 790 1058

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 40 40 53

Volume Left 27 0 40

Volume Right 0 27 0

cSH 1596 946 797

Volume to Capacity 0.02 0.04 0.07

Queue Length 95th (ft) 1 3 5

Control Delay (s) 4.9 9.0 9.8

Lane LOS A A A

Approach Delay (s) 4.9 9.0 9.8

Approach LOS A A

Intersection Summary

Average Delay 8.1

Intersection Capacity Utilization 24.4% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 810 0 0 1010 10 0 0 20 0 0 0

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91

Hourly flow rate (vph) 0 890 0 0 1110 11 0 0 22 0 0 0

Pedestrians 6 13 21

Lane Width (ft) 12.0 12.0 0.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 1 1 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1268 632

pX, platoon unblocked 0.79 0.97 0.80 0.80 0.97 0.80 0.80 0.79

vC, conflicting volume 1142 903 1458 2045 464 1609 2039 581

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 634 837 902 1635 384 1091 1628 0

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 100 100 100 96 100 100 100

cM capacity (veh/h) 742 760 183 79 586 129 80 851

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1

Volume Total 593 297 740 381 22

Volume Left 0 0 0 0 0

Volume Right 0 0 0 11 22

cSH 1700 1700 1700 1700 586

Volume to Capacity 0.35 0.17 0.44 0.22 0.04

Queue Length 95th (ft) 0 0 0 0 3

Control Delay (s) 0.0 0.0 0.0 0.0 11.4

Lane LOS B

Approach Delay (s) 0.0 0.0 11.4

Approach LOS B

Intersection Summary

Average Delay 0.1

Intersection Capacity Utilization 34.2% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 0 990 1220 100 0 33

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96

Hourly flow rate (vph) 0 1031 1271 104 0 34

Pedestrians 67

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 6

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 217 1314

pX, platoon unblocked 0.90

vC, conflicting volume 1442 1906 754

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1442 1777 754

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 100 100 90

cM capacity (veh/h) 440 62 332

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1

Volume Total 516 516 847 528 34

Volume Left 0 0 0 0 0

Volume Right 0 0 0 104 34

cSH 1700 1700 1700 1700 332

Volume to Capacity 0.30 0.30 0.50 0.31 0.10

Queue Length 95th (ft) 0 0 0 0 9

Control Delay (s) 0.0 0.0 0.0 0.0 17.1

Lane LOS C

Approach Delay (s) 0.0 0.0 17.1

Approach LOS C

Intersection Summary

Average Delay 0.2

Intersection Capacity Utilization 47.3% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR EBR2 WBL WBT WBR NBL NBT NBR NBR2 SBL2

Lane Configurations

Volume (vph) 20 10 30 20 10 10 10 10 610 10 10 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 0.95

Frpb, ped/bikes 0.97 0.99 1.00

Flpb, ped/bikes 1.00 1.00 1.00

Frt 0.92 0.95 1.00

Flt Protected 0.99 0.98 1.00

Satd. Flow (prot) 1629 1724 3514

Flt Permitted 0.94 0.93 0.94

Satd. Flow (perm) 1552 1624 3317

Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90

Adj. Flow (vph) 22 11 33 22 11 11 11 11 678 11 11 11

RTOR Reduction (vph) 0 16 0 0 0 8 0 0 1 0 0 0

Lane Group Flow (vph) 0 72 0 0 0 25 0 0 710 0 0 0

Confl. Peds. (#/hr) 17 14 14 17 14 3

Confl. Bikes (#/hr) 8 8

Turn Type Perm Perm Perm

Protected Phases 4 4 2

Permitted Phases 4 4 2

Actuated Green, G (s) 16.0 16.0 16.0

Effective Green, g (s) 16.0 16.0 16.0

Actuated g/C Ratio 0.27 0.27 0.27

Clearance Time (s) 4.0 4.0 4.0

Lane Grp Cap (vph) 414 433 885

v/s Ratio Prot

v/s Ratio Perm c0.05 0.02 0.21

v/c Ratio 0.17 0.06 0.80

Uniform Delay, d1 16.9 16.4 20.5

Progression Factor 0.91 1.00 1.00

Incremental Delay, d2 0.7 0.3 7.6

Delay (s) 16.0 16.6 28.1

Level of Service B B C

Approach Delay (s) 16.0 16.6 28.1

Approach LOS B B C

Intersection Summary

HCM Average Control Delay 28.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.38

Actuated Cycle Length (s) 60.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 63.2% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBL SBT SBR NWL2 NWL NWR

Lane Configurations

Volume (vph) 30 490 20 10 20 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0

Lane Util. Factor 0.95 1.00

Frpb, ped/bikes 1.00 1.00

Flpb, ped/bikes 1.00 1.00

Frt 0.99 0.95

Flt Protected 1.00 0.97

Satd. Flow (prot) 3501 1711

Flt Permitted 0.77 0.97

Satd. Flow (perm) 2718 1711

Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90

Adj. Flow (vph) 33 544 22 11 22 22

RTOR Reduction (vph) 0 4 0 0 0 0

Lane Group Flow (vph) 0 606 0 0 55 0

Confl. Peds. (#/hr) 3 14

Confl. Bikes (#/hr) 2

Turn Type Perm Perm

Protected Phases 6 8

Permitted Phases 6 8

Actuated Green, G (s) 16.0 16.0

Effective Green, g (s) 16.0 16.0

Actuated g/C Ratio 0.27 0.27

Clearance Time (s) 4.0 4.0

Lane Grp Cap (vph) 725 456

v/s Ratio Prot

v/s Ratio Perm c0.22 0.03

v/c Ratio 0.84 0.12

Uniform Delay, d1 20.8 16.7

Progression Factor 1.00 1.00

Incremental Delay, d2 11.0 0.5

Delay (s) 31.7 17.2

Level of Service C B

Approach Delay (s) 31.7 17.2

Approach LOS C B

Intersection Summary
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 200 30 650 200 30 500

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 11 11

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.98 0.96 1.00 1.00

Flt Protected 0.96 1.00 0.95 1.00

Satd. Flow (prot) 1749 3366 1711 3421

Flt Permitted 0.96 1.00 0.95 1.00

Satd. Flow (perm) 1749 3366 1711 3421

Peak-hour factor, PHF 0.93 0.93 0.93 0.93 0.93 0.93

Adj. Flow (vph) 215 32 699 215 32 538

RTOR Reduction (vph) 11 0 46 0 0 0

Lane Group Flow (vph) 236 0 868 0 32 538

Confl. Peds. (#/hr) 8 19

Confl. Bikes (#/hr) 3 11

Turn Type Prot

Protected Phases 8 2 1 6

Permitted Phases

Actuated Green, G (s) 10.4 19.3 1.8 25.1

Effective Green, g (s) 10.4 19.3 1.8 25.1

Actuated g/C Ratio 0.24 0.44 0.04 0.58

Clearance Time (s) 4.0 4.0 4.0 4.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 418 1493 71 1974

v/s Ratio Prot c0.14 c0.26 0.02 c0.16

v/s Ratio Perm

v/c Ratio 0.57 0.58 0.45 0.27

Uniform Delay, d1 14.6 9.1 20.4 4.6

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.0 0.4 1.7 0.0

Delay (s) 15.6 9.4 22.0 4.6

Level of Service B A C A

Approach Delay (s) 15.6 9.4 5.6

Approach LOS B A A

Intersection Summary

HCM Average Control Delay 9.1 HCM Level of Service A

HCM Volume to Capacity ratio 0.57

Actuated Cycle Length (s) 43.5 Sum of lost time (s) 12.0

Intersection Capacity Utilization 44.9% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 0 380 400 850 630 70

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 12 10 10 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 0.95 0.95

Frpb, ped/bikes 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.86 1.00 1.00 0.99

Flt Protected 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1611 1652 3303 3344

Flt Permitted 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1611 1652 3303 3344

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 0 413 435 924 685 76

RTOR Reduction (vph) 0 0 0 0 15 0

Lane Group Flow (vph) 0 413 435 924 746 0

Confl. Peds. (#/hr) 32

Confl. Bikes (#/hr) 5 6

Turn Type Over Prot

Protected Phases 1 1 6 2

Permitted Phases

Actuated Green, G (s) 21.0 21.0 33.0 26.0

Effective Green, g (s) 21.0 21.0 33.0 26.0

Actuated g/C Ratio 0.37 0.37 0.58 0.46

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 594 609 1912 1525

v/s Ratio Prot 0.26 c0.26 c0.28 0.22

v/s Ratio Perm

v/c Ratio 0.70 0.71 0.48 0.49

Uniform Delay, d1 15.3 15.4 7.0 10.9

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 6.6 7.0 0.2 1.1

Delay (s) 21.9 22.4 7.2 12.0

Level of Service C C A B

Approach Delay (s) 21.9 12.1 12.0

Approach LOS C B B

Intersection Summary

HCM Average Control Delay 13.6 HCM Level of Service B

HCM Volume to Capacity ratio 0.55

Actuated Cycle Length (s) 57.0 Sum of lost time (s) 5.0

Intersection Capacity Utilization 51.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 20 0 30 0 0 17 18 1210 0 20 990 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94

Hourly flow rate (vph) 21 0 32 0 0 18 19 1287 0 21 1053 0

Pedestrians 17 92 16

Lane Width (ft) 12.0 12.0 10.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 1 8 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 483 264

pX, platoon unblocked

vC, conflicting volume 1614 2530 368 1843 2530 537 1070 1379

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1614 2530 368 1843 2530 537 1070 1379

tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 63 100 95 100 100 96 97 95

cM capacity (veh/h) 57 23 620 36 23 446 638 455

Direction, Lane # EB 1 WB 1 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3

Volume Total 53 18 341 644 322 232 421 421

Volume Left 21 0 19 0 0 21 0 0

Volume Right 32 18 0 0 0 0 0 0

cSH 125 446 638 1700 1700 455 1700 1700

Volume to Capacity 0.43 0.04 0.03 0.38 0.19 0.05 0.25 0.25

Queue Length 95th (ft) 46 3 2 0 0 4 0 0

Control Delay (s) 53.7 13.4 1.0 0.0 0.0 1.9 0.0 0.0

Lane LOS F B A A

Approach Delay (s) 53.7 13.4 0.3 0.4

Approach LOS F B

Intersection Summary

Average Delay 1.6

Intersection Capacity Utilization 52.3% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 0 0 0 0 141 0 1090 31 0 1020 0

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Hourly flow rate (vph) 0 0 0 0 0 144 0 1112 32 0 1041 0

Pedestrians 30

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 3

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 295 452

pX, platoon unblocked

vC, conflicting volume 1555 2215 260 1402 2183 401 1041 1174

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1555 2215 260 1402 2183 401 1041 1174

tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 100 100 100 75 100 100

cM capacity (veh/h) 57 42 739 95 44 584 664 576

Direction, Lane # WB 1 NB 1 NB 2 NB 3 NB 4 SB 1 SB 2 SB 3 SB 4

Volume Total 144 371 371 371 32 297 297 297 149

Volume Left 0 0 0 0 0 0 0 0 0

Volume Right 144 0 0 0 32 0 0 0 0

cSH 584 1700 1700 1700 1700 1700 1700 1700 1700

Volume to Capacity 0.25 0.22 0.22 0.22 0.02 0.17 0.17 0.17 0.09

Queue Length 95th (ft) 24 0 0 0 0 0 0 0 0

Control Delay (s) 13.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Lane LOS B

Approach Delay (s) 13.2 0.0 0.0

Approach LOS B

Intersection Summary

Average Delay 0.8

Intersection Capacity Utilization 36.5% ICU Level of Service A

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 0 40 1080 164 0 1020

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93

Hourly flow rate (vph) 0 43 1161 176 0 1097

Pedestrians 27

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 2

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 174 573

pX, platoon unblocked

vC, conflicting volume 1551 405 1365

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1551 405 1365

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 93 100

cM capacity (veh/h) 102 581 488

Direction, Lane # WB 1 NB 1 NB 2 NB 3 NB 4 SB 1 SB 2 SB 3 SB 4

Volume Total 43 332 332 332 342 274 274 274 274

Volume Left 0 0 0 0 0 0 0 0 0

Volume Right 43 0 0 0 176 0 0 0 0

cSH 581 1700 1700 1700 1700 1700 1700 1700 1700

Volume to Capacity 0.07 0.20 0.20 0.20 0.20 0.16 0.16 0.16 0.16

Queue Length 95th (ft) 6 0 0 0 0 0 0 0 0

Control Delay (s) 11.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Lane LOS B

Approach Delay (s) 11.7 0.0 0.0

Approach LOS B

Intersection Summary

Average Delay 0.2

Intersection Capacity Utilization 28.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBU SBL SBT

Lane Configurations

Volume (vph) 170 520 60 190 520 470 90 550 170 60 470 410

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 12 12 10 10 10

Total Lost time (s) 3.0 4.5 3.0 4.5 4.0 4.5 4.5

Lane Util. Factor 1.00 0.95 1.00 0.95 0.91 0.86 0.86

Frpb, ped/bikes 1.00 1.00 1.00 0.98 0.98 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.93 0.97 1.00 1.00

Flt Protected 0.95 1.00 0.95 1.00 0.99 0.95 0.98

Satd. Flow (prot) 1770 3485 1770 3205 4815 1420 4399

Flt Permitted 0.95 1.00 0.95 1.00 0.99 0.95 0.98

Satd. Flow (perm) 1770 3485 1770 3205 4815 1420 4399

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 173 531 61 194 531 480 92 561 173 61 480 418

RTOR Reduction (vph) 0 8 0 0 146 0 0 44 0 0 0 0

Lane Group Flow (vph) 173 584 0 194 865 0 0 783 0 0 272 687

Confl. Peds. (#/hr) 35 49

Confl. Bikes (#/hr)

Turn Type Prot Prot Split Split Split

Protected Phases 1 6 5 2 8 8 4 4 4

Permitted Phases

Actuated Green, G (s) 13.9 36.0 12.0 34.1 27.5 18.5 18.5

Effective Green, g (s) 13.9 36.0 12.0 34.1 27.5 18.5 18.5

Actuated g/C Ratio 0.13 0.33 0.11 0.31 0.25 0.17 0.17

Clearance Time (s) 3.0 4.5 3.0 4.5 4.0 4.5 4.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 224 1141 193 994 1204 239 740

v/s Ratio Prot 0.10 0.17 c0.11 c0.27 c0.16 c0.19 0.16

v/s Ratio Perm

v/c Ratio 0.77 0.51 1.01 0.87 0.65 1.14 1.02dl

Uniform Delay, d1 46.5 29.9 49.0 35.9 36.9 45.8 45.1

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 15.2 1.6 66.1 10.3 2.7 100.5 19.6

Delay (s) 61.7 31.5 115.1 46.2 39.7 146.3 64.7

Level of Service E C F D D F E

Approach Delay (s) 38.4 57.3 39.7 84.2

Approach LOS D E D F

Intersection Summary

HCM Average Control Delay 57.0 HCM Level of Service E

HCM Volume to Capacity ratio 0.86

Actuated Cycle Length (s) 110.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 89.1% ICU Level of Service E

Analysis Period (min) 15

dl    Defacto Left Lane.  Recode with 1 though lane as a left lane.

c    Critical Lane Group
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Movement SBR

Lane Configurations

Volume (vph) 80

Ideal Flow (vphpl) 1900

Lane Width 10

Total Lost time (s) 4.5

Lane Util. Factor 1.00

Frpb, ped/bikes 0.96

Flpb, ped/bikes 1.00

Frt 0.85

Flt Protected 1.00

Satd. Flow (prot) 1415

Flt Permitted 1.00

Satd. Flow (perm) 1415

Peak-hour factor, PHF 0.98

Adj. Flow (vph) 82

RTOR Reduction (vph) 24

Lane Group Flow (vph) 58

Confl. Peds. (#/hr) 8

Confl. Bikes (#/hr) 13

Turn Type Perm

Protected Phases

Permitted Phases 4

Actuated Green, G (s) 18.5

Effective Green, g (s) 18.5

Actuated g/C Ratio 0.17

Clearance Time (s) 4.5

Vehicle Extension (s) 3.0

Lane Grp Cap (vph) 238

v/s Ratio Prot

v/s Ratio Perm 0.04

v/c Ratio 0.24

Uniform Delay, d1 39.7

Progression Factor 1.00

Incremental Delay, d2 2.4

Delay (s) 42.1

Level of Service D

Approach Delay (s)

Approach LOS

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 20 10 40 30 20 50 60 710 10 40 590 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.0

Lane Util. Factor 1.00 1.00 0.91 0.91

Frpb, ped/bikes 0.99 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.92 0.93 1.00 1.00

Flt Protected 0.99 0.99 1.00 1.00

Satd. Flow (prot) 1672 1690 5050 5036

Flt Permitted 0.93 0.92 0.85 0.86

Satd. Flow (perm) 1570 1577 4288 4352

Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Adj. Flow (vph) 21 10 42 31 21 52 62 740 10 42 615 21

RTOR Reduction (vph) 0 31 0 0 38 0 0 2 0 0 4 0

Lane Group Flow (vph) 0 42 0 0 66 0 0 810 0 0 674 0

Confl. Peds. (#/hr) 11 9 9 11 14 25 25 14

Confl. Bikes (#/hr) 2 3 6 6

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 1 1

Permitted Phases 2 2 1 1

Actuated Green, G (s) 21.0 21.0 53.0 53.0

Effective Green, g (s) 21.0 21.0 53.0 53.0

Actuated g/C Ratio 0.26 0.26 0.66 0.66

Clearance Time (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 412 414 2841 2883

v/s Ratio Prot

v/s Ratio Perm 0.03 c0.04 c0.19 0.15

v/c Ratio 0.10 0.16 0.29 0.23

Uniform Delay, d1 22.4 22.7 5.6 5.4

Progression Factor 1.00 1.00 1.35 1.00

Incremental Delay, d2 0.5 0.8 0.2 0.2

Delay (s) 22.9 23.5 7.8 5.6

Level of Service C C A A

Approach Delay (s) 22.9 23.5 7.8 5.6

Approach LOS C C A A

Intersection Summary

HCM Average Control Delay 8.6 HCM Level of Service A

HCM Volume to Capacity ratio 0.25

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 6.0

Intersection Capacity Utilization 85.0% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL2 EBT EBR WBL WBT WBR NBL NBT NBR2 SBL SBT SBR

Lane Configurations

Volume (vph) 240 210 170 30 110 50 90 530 30 50 480 160

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.0 5.0 5.0

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.91

Frpb, ped/bikes 1.00 0.98 0.99 1.00 1.00 0.98

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.93 0.96 1.00 0.99 0.97

Flt Protected 0.95 1.00 0.99 0.95 1.00 1.00

Satd. Flow (prot) 1748 3249 3339 1762 3498 4799

Flt Permitted 0.62 1.00 0.87 0.28 1.00 0.85

Satd. Flow (perm) 1142 3249 2922 513 3498 4098

Peak-hour factor, PHF 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91

Adj. Flow (vph) 264 231 187 33 121 55 99 582 33 55 527 176

RTOR Reduction (vph) 0 106 0 0 0 0 0 5 0 0 68 0

Lane Group Flow (vph) 264 312 0 0 209 0 99 610 0 0 690 0

Confl. Peds. (#/hr) 24 22 22 24 71 66 66 71

Confl. Bikes (#/hr) 17 9 27 14

Turn Type Perm Perm pm+pt Perm

Protected Phases 3 3 1 6 2

Permitted Phases 3 3 6 2

Actuated Green, G (s) 34.5 34.5 34.5 37.5 37.5 30.0

Effective Green, g (s) 34.5 34.5 34.5 37.5 37.5 30.0

Actuated g/C Ratio 0.43 0.43 0.43 0.47 0.47 0.38

Clearance Time (s) 3.0 3.0 3.0 3.0 5.0 5.0

Lane Grp Cap (vph) 492 1401 1260 311 1640 1537

v/s Ratio Prot 0.10 0.02 c0.17

v/s Ratio Perm c0.23 0.07 0.13 c0.17

v/c Ratio 0.54 0.22 0.17 0.32 0.37 0.45

Uniform Delay, d1 16.8 14.3 13.9 12.3 13.7 18.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.85

Incremental Delay, d2 4.2 0.4 0.3 2.7 0.6 0.9

Delay (s) 21.0 14.7 14.2 15.0 14.3 35.8

Level of Service C B B B B D

Approach Delay (s) 17.1 14.2 14.4 35.8

Approach LOS B B B D

Intersection Summary

HCM Average Control Delay 21.9 HCM Level of Service C

HCM Volume to Capacity ratio 0.50

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 13.0

Intersection Capacity Utilization 128.8% ICU Level of Service H

Analysis Period (min) 15

c    Critical Lane Group
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Movement SWR2

Lane Configurations

Volume (vph) 30

Ideal Flow (vphpl) 1900

Total Lost time (s) 5.0

Lane Util. Factor 1.00

Frpb, ped/bikes 1.00

Flpb, ped/bikes 1.00

Frt 0.86

Flt Protected 1.00

Satd. Flow (prot) 1611

Flt Permitted 1.00

Satd. Flow (perm) 1611

Peak-hour factor, PHF 0.91

Adj. Flow (vph) 33

RTOR Reduction (vph) 21

Lane Group Flow (vph) 12

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Turn Type custom

Protected Phases

Permitted Phases 2

Actuated Green, G (s) 30.0

Effective Green, g (s) 30.0

Actuated g/C Ratio 0.38

Clearance Time (s) 5.0

Lane Grp Cap (vph) 604

v/s Ratio Prot

v/s Ratio Perm 0.01

v/c Ratio 0.02

Uniform Delay, d1 15.7

Progression Factor 1.00

Incremental Delay, d2 0.1

Delay (s) 15.8

Level of Service B

Approach Delay (s)

Approach LOS

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 80 470 110 70 540 160 110 390 80 240 340 90

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 5.0 4.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0

Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.97 1.00 1.00 0.97 1.00 1.00 0.92

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 4917 1770 4771 1770 3539 1538 1770 3362 1458

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 4917 1770 4771 1770 3539 1538 1770 3362 1458

Peak-hour factor, PHF 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89

Adj. Flow (vph) 90 528 124 79 607 180 124 438 90 270 382 101

RTOR Reduction (vph) 0 37 0 0 51 0 0 0 66 0 0 74

Lane Group Flow (vph) 90 615 0 79 736 0 124 438 24 270 382 27

Confl. Peds. (#/hr) 5 79 8 54

Confl. Bikes (#/hr) 8 19 9 8

Parking  (#/hr) 0

Turn Type Prot Prot Prot Perm Prot Perm

Protected Phases 3 4 3 4 1 2 1 2

Permitted Phases 2 2

Actuated Green, G (s) 9.2 29.4 9.2 29.4 16.9 26.5 26.5 16.9 26.5 26.5

Effective Green, g (s) 9.2 29.4 9.2 29.4 16.9 26.5 26.5 16.9 26.5 26.5

Actuated g/C Ratio 0.09 0.29 0.09 0.29 0.17 0.26 0.26 0.17 0.26 0.26

Clearance Time (s) 4.0 5.0 4.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 163 1446 163 1403 299 938 408 299 891 386

v/s Ratio Prot c0.05 0.13 0.04 c0.15 0.07 c0.12 c0.15 0.11

v/s Ratio Perm 0.02 0.02

v/c Ratio 0.55 0.43 0.48 0.52 0.41 0.47 0.06 0.90 0.43 0.07

Uniform Delay, d1 43.4 28.5 43.1 29.5 37.1 30.8 27.4 40.7 30.5 27.5

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.3 0.1 0.8 0.2 0.3 1.7 0.3 28.0 1.5 0.3

Delay (s) 45.7 28.6 44.0 29.6 37.5 32.5 27.7 68.7 32.0 27.9

Level of Service D C D C D C C E C C

Approach Delay (s) 30.6 30.9 32.8 44.6

Approach LOS C C C D

Intersection Summary

HCM Average Control Delay 34.7 HCM Level of Service C

HCM Volume to Capacity ratio 0.59

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 73.6% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 50 80 60 80 100 150 150 1270 70 150 1440 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 4.0 4.5 4.0 4.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.91 1.00 0.91

Frpb, ped/bikes 1.00 0.98 1.00 0.97 1.00 1.00 1.00 1.00

Flpb, ped/bikes 0.99 1.00 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.94 1.00 0.85 1.00 0.99 1.00 1.00

Flt Protected 0.95 1.00 0.98 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1761 1707 1811 1533 1770 5035 1770 5077

Flt Permitted 0.52 1.00 0.74 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 965 1707 1370 1533 1770 5035 1770 5077

Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94

Adj. Flow (vph) 53 85 64 85 106 160 160 1351 74 160 1532 11

RTOR Reduction (vph) 0 45 0 0 0 130 0 5 0 0 0 0

Lane Group Flow (vph) 53 104 0 0 191 30 160 1420 0 160 1543 0

Confl. Peds. (#/hr) 9 22 22 9 25 19

Confl. Bikes (#/hr) 16 11 3 9

Turn Type Perm Perm Perm Prot Prot

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 8 8

Actuated Green, G (s) 14.9 14.9 14.9 14.9 8.0 39.1 12.5 43.6

Effective Green, g (s) 14.9 14.9 14.9 14.9 8.0 39.1 12.5 43.6

Actuated g/C Ratio 0.19 0.19 0.19 0.19 0.10 0.49 0.16 0.55

Clearance Time (s) 5.0 5.0 5.0 5.0 4.0 4.5 4.0 4.5

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 180 318 255 286 177 2461 277 2767

v/s Ratio Prot 0.06 c0.09 c0.28 0.09 c0.30

v/s Ratio Perm 0.05 c0.14 0.02

v/c Ratio 0.29 0.33 0.75 0.10 0.90 0.58 0.58 0.56

Uniform Delay, d1 28.0 28.2 30.8 27.0 35.6 14.6 31.3 11.9

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.3 0.2 10.1 0.1 40.5 1.0 1.8 0.8

Delay (s) 28.4 28.4 40.8 27.1 76.1 15.6 33.1 12.7

Level of Service C C D C E B C B

Approach Delay (s) 28.4 34.6 21.7 14.6

Approach LOS C C C B

Intersection Summary

HCM Average Control Delay 20.1 HCM Level of Service C

HCM Volume to Capacity ratio 0.61

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 9.0

Intersection Capacity Utilization 83.3% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 290 720 190 40 680 200 180 190 40 140 210 380

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.99 1.00 0.96

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 0.98 1.00

Frt 1.00 0.97 1.00 0.97 1.00 0.97 1.00 0.90

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 4881 1759 4854 1769 1796 1732 1623

Flt Permitted 0.95 1.00 0.29 1.00 0.16 1.00 0.61 1.00

Satd. Flow (perm) 1770 4881 536 4854 298 1796 1111 1623

Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Adj. Flow (vph) 302 750 198 42 708 208 188 198 42 146 219 396

RTOR Reduction (vph) 0 61 0 0 59 0 0 7 0 0 64 0

Lane Group Flow (vph) 302 887 0 42 857 0 188 233 0 146 551 0

Confl. Peds. (#/hr) 13 13 14 21 28 28 21

Confl. Bikes (#/hr) 3 6 28 21

Turn Type Prot Perm pm+pt Perm

Protected Phases 2 3 4 5 1 6

Permitted Phases 4 1 6

Actuated Green, G (s) 21.2 52.0 26.8 26.8 39.0 39.0 21.0 21.0

Effective Green, g (s) 21.2 52.0 26.8 26.8 39.0 39.0 21.0 21.0

Actuated g/C Ratio 0.21 0.52 0.27 0.27 0.39 0.39 0.21 0.21

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 375 2538 144 1301 322 700 233 341

v/s Ratio Prot c0.17 0.18 c0.18 c0.08 0.13 c0.34

v/s Ratio Perm 0.08 0.15 0.13

v/c Ratio 0.81 0.35 0.29 0.66 0.58 0.33 0.63 1.62

Uniform Delay, d1 37.4 14.1 29.1 32.5 23.3 21.4 35.9 39.5

Progression Factor 1.00 1.00 1.13 1.10 1.00 1.00 1.00 1.00

Incremental Delay, d2 11.9 0.1 1.0 1.1 2.7 1.3 12.1 290.4

Delay (s) 49.3 14.2 33.9 37.0 26.0 22.7 48.0 329.9

Level of Service D B C D C C D F

Approach Delay (s) 22.7 36.9 24.1 275.8

Approach LOS C D C F

Intersection Summary

HCM Average Control Delay 83.6 HCM Level of Service F

HCM Volume to Capacity ratio 0.93

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 17.0

Intersection Capacity Utilization 96.1% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group



51st and Broadway Center 2035

13: 45th Street & Telegraph Avenue Saturday Peak

Synchro 7 -  Report

Fehr & Peers Page 16

Movement EBL EBT EBR WBL WBT WBR2 NBL2 NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 50 30 30 40 30 40 30 780 30 40 850 30

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 4.5 4.5 4.5

Lane Util. Factor 1.00 1.00 0.95 0.95

Frpb, ped/bikes 0.99 0.99 0.99 0.99

Flpb, ped/bikes 0.99 0.99 1.00 1.00

Frt 0.96 0.95 0.99 1.00

Flt Protected 0.98 0.98 1.00 1.00

Satd. Flow (prot) 1721 1718 3485 3465

Flt Permitted 0.78 0.82 0.90 0.88

Satd. Flow (perm) 1366 1442 3129 3060

Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94

Adj. Flow (vph) 53 32 32 43 32 43 32 830 32 43 904 32

RTOR Reduction (vph) 0 15 0 0 38 0 0 1 0 0 0 0

Lane Group Flow (vph) 0 102 0 0 80 0 0 893 0 0 979 0

Confl. Peds. (#/hr) 27 32 32 66 66 115

Confl. Bikes (#/hr) 6 2 55 62

Turn Type Perm Perm custom

Protected Phases 4 4 2

Permitted Phases 4 4 6 6!

Actuated Green, G (s) 10.0 10.0 61.0 61.0

Effective Green, g (s) 10.0 10.0 61.0 61.0

Actuated g/C Ratio 0.12 0.12 0.76 0.76

Clearance Time (s) 4.5 4.5 4.5 4.5

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 171 180 2386 2333

v/s Ratio Prot

v/s Ratio Perm c0.07 0.06 0.29 c0.32

v/c Ratio 0.60 0.45 5.33dl 0.42

Uniform Delay, d1 33.1 32.4 3.2 3.3

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 3.7 0.6 0.5 0.6

Delay (s) 36.8 33.1 3.6 3.9

Level of Service D C A A

Approach Delay (s) 36.8 33.1 3.6 3.9

Approach LOS D C A A

Intersection Summary

HCM Average Control Delay 6.7 HCM Level of Service A

HCM Volume to Capacity ratio 0.44

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 9.0

Intersection Capacity Utilization 106.4% ICU Level of Service G

Analysis Period (min) 15

dl    Defacto Left Lane.  Recode with 1 though lane as a left lane.

dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.

!    Phase conflict between lane groups.

c    Critical Lane Group



51st and Broadway Center 2035

13: 45th Street & Telegraph Avenue Saturday Peak

Synchro 7 -  Report

Fehr & Peers Page 17

Movement SER SER2

Lane Configurations

Volume (vph) 270 60

Ideal Flow (vphpl) 1900 1900

Total Lost time (s) 4.5

Lane Util. Factor 1.00

Frpb, ped/bikes 1.00

Flpb, ped/bikes 1.00

Frt 0.86

Flt Protected 1.00

Satd. Flow (prot) 1611

Flt Permitted 1.00

Satd. Flow (perm) 1611

Peak-hour factor, PHF 0.94 0.94

Adj. Flow (vph) 287 64

RTOR Reduction (vph) 5 0

Lane Group Flow (vph) 346 0

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Turn Type custom

Protected Phases 6!

Permitted Phases

Actuated Green, G (s) 61.0

Effective Green, g (s) 61.0

Actuated g/C Ratio 0.76

Clearance Time (s) 4.5

Vehicle Extension (s) 2.0

Lane Grp Cap (vph) 1228

v/s Ratio Prot 0.22

v/s Ratio Perm

v/c Ratio 0.28

Uniform Delay, d1 2.9

Progression Factor 1.00

Incremental Delay, d2 0.6

Delay (s) 3.4

Level of Service A

Approach Delay (s)

Approach LOS

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 30 10 30 150 40 170 10 860 130 110 860 240

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Lane Util. Factor 1.00 0.95 0.95 0.95 1.00 0.95

Frpb, ped/bikes 0.98 1.00 0.95 0.98 1.00 0.96

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.94 1.00 0.89 0.98 1.00 0.97

Flt Protected 0.98 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1686 1681 1481 3409 1770 3288

Flt Permitted 0.98 0.95 1.00 0.94 0.95 1.00

Satd. Flow (perm) 1686 1681 1481 3211 1770 3288

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 31 10 31 153 41 173 10 878 133 112 878 245

RTOR Reduction (vph) 0 28 0 0 125 0 0 9 0 0 18 0

Lane Group Flow (vph) 0 44 0 138 104 0 0 1012 0 112 1105 0

Confl. Peds. (#/hr) 35 51 35 51

Confl. Bikes (#/hr) 8 6 22 49

Turn Type Split Split Perm Prot

Protected Phases 7 7 8 8 2 1 6

Permitted Phases 2

Actuated Green, G (s) 5.8 12.9 12.9 53.0 10.3 67.8

Effective Green, g (s) 5.8 12.9 12.9 53.0 10.3 67.8

Actuated g/C Ratio 0.06 0.13 0.13 0.53 0.10 0.68

Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 98 217 191 1702 182 2229

v/s Ratio Prot c0.03 c0.08 0.07 c0.06 0.34

v/s Ratio Perm c0.32

v/c Ratio 0.45 0.64 0.54 0.59 0.62 0.50

Uniform Delay, d1 45.5 41.3 40.8 16.1 43.0 7.8

Progression Factor 1.00 1.00 1.00 0.53 1.00 1.00

Incremental Delay, d2 1.2 4.4 1.7 1.2 4.3 0.8

Delay (s) 46.7 45.8 42.5 9.8 47.2 8.6

Level of Service D D D A D A

Approach Delay (s) 46.7 43.7 9.8 12.1

Approach LOS D D A B

Intersection Summary

HCM Average Control Delay 16.5 HCM Level of Service B

HCM Volume to Capacity ratio 0.59

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 95.8% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 270 490 140 120 430 170 110 560 130 260 710 70

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.5 5.0 3.5 5.0 3.5 5.0 3.5 5.0

Lane Util. Factor 0.97 0.95 1.00 0.95 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 0.98 1.00 0.93 1.00 0.98 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.96 1.00 0.97 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3433 3352 1770 3162 1770 3369 1770 3482

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 3433 3352 1770 3162 1770 3369 1770 3482

Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97

Adj. Flow (vph) 278 505 144 124 443 175 113 577 134 268 732 72

RTOR Reduction (vph) 0 28 0 0 44 0 0 19 0 0 7 0

Lane Group Flow (vph) 278 621 0 124 574 0 113 692 0 268 797 0

Confl. Peds. (#/hr) 47 156 63

Confl. Bikes (#/hr) 19 25 24 38

Turn Type Prot Prot Prot Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases

Actuated Green, G (s) 11.1 23.2 9.9 22.0 5.0 37.9 12.0 44.9

Effective Green, g (s) 11.1 23.2 9.9 22.0 5.0 37.9 12.0 44.9

Actuated g/C Ratio 0.11 0.23 0.10 0.22 0.05 0.38 0.12 0.45

Clearance Time (s) 3.5 5.0 3.5 5.0 3.5 5.0 3.5 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 381 778 175 696 89 1277 212 1563

v/s Ratio Prot c0.08 c0.19 0.07 0.18 0.06 0.21 c0.15 c0.23

v/s Ratio Perm

v/c Ratio 0.73 0.80 0.71 0.82 1.27 0.54 1.26 0.51

Uniform Delay, d1 43.0 36.2 43.7 37.2 47.5 24.3 44.0 19.7

Progression Factor 0.90 1.30 1.00 1.00 1.00 1.00 1.24 0.69

Incremental Delay, d2 5.6 5.1 10.2 7.5 184.1 1.7 148.1 1.1

Delay (s) 44.4 52.1 53.9 44.6 231.6 25.9 202.7 14.6

Level of Service D D D D F C F B

Approach Delay (s) 49.8 46.2 54.1 61.6

Approach LOS D D D E

Intersection Summary

HCM Average Control Delay 53.6 HCM Level of Service D

HCM Volume to Capacity ratio 0.67

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 7.0

Intersection Capacity Utilization 77.0% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



51st and Broadway Center 2035

16: 51st Street & Shafter Avenue Saturday Peak

Synchro 7 -  Report

Fehr & Peers Page 20

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 40 720 40 20 690 40 30 40 20 40 40 30

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 4.5 4.5

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99

Frt 1.00 0.99 1.00 0.99 0.97 0.96

Flt Protected 0.95 1.00 0.95 1.00 0.98 0.98

Satd. Flow (prot) 1765 3506 1767 3503 1747 1722

Flt Permitted 0.33 1.00 0.32 1.00 0.90 0.88

Satd. Flow (perm) 616 3506 591 3503 1589 1549

Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97

Adj. Flow (vph) 41 742 41 21 711 41 31 41 21 41 41 31

RTOR Reduction (vph) 0 5 0 0 5 0 0 13 0 0 17 0

Lane Group Flow (vph) 41 778 0 21 747 0 0 80 0 0 96 0

Confl. Peds. (#/hr) 8 5 5 8 6 32 32 6

Confl. Bikes (#/hr) 6 16 36 41

Turn Type Perm Perm Perm Perm

Protected Phases 1 1 2 2

Permitted Phases 1 1 2 2

Actuated Green, G (s) 46.0 46.0 46.0 46.0 25.0 25.0

Effective Green, g (s) 46.0 46.0 46.0 46.0 25.0 25.0

Actuated g/C Ratio 0.57 0.57 0.57 0.57 0.31 0.31

Clearance Time (s) 5.5 5.5 5.5 5.5 4.5 4.5

Lane Grp Cap (vph) 350 1991 336 1989 490 478

v/s Ratio Prot c0.22 0.21

v/s Ratio Perm 0.07 0.04 0.05 c0.06

v/c Ratio 0.12 0.39 0.06 0.38 0.16 0.20

Uniform Delay, d1 8.1 9.7 7.8 9.6 20.4 20.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.7 0.6 0.4 0.5 0.7 0.9

Delay (s) 8.8 10.3 8.2 10.2 21.1 21.6

Level of Service A B A B C C

Approach Delay (s) 10.2 10.1 21.1 21.6

Approach LOS B B C C

Intersection Summary

HCM Average Control Delay 11.4 HCM Level of Service B

HCM Volume to Capacity ratio 0.32

Actuated Cycle Length (s) 81.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 67.5% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 266 850 50 30 880 98 50 36 10 256 52 248

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 0.95

Frpb, ped/bikes 1.00 1.00 1.00 0.95 1.00 0.96

Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00

Frt 1.00 0.99 1.00 0.85 0.99 0.93

Flt Protected 0.95 1.00 1.00 1.00 0.97 0.98

Satd. Flow (prot) 1770 3500 3532 1509 1761 3084

Flt Permitted 0.95 1.00 0.91 1.00 0.57 0.79

Satd. Flow (perm) 1770 3500 3206 1509 1030 2480

Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Adj. Flow (vph) 277 885 52 31 917 102 52 38 10 267 54 258

RTOR Reduction (vph) 0 4 0 0 0 40 0 5 0 0 180 0

Lane Group Flow (vph) 277 933 0 0 948 62 0 95 0 0 399 0

Confl. Peds. (#/hr) 28 28 16 95 17 17 95

Confl. Bikes (#/hr) 11 9 17 19

Turn Type Prot Perm Perm Perm Perm

Protected Phases 1 6 2 4 4

Permitted Phases 2 2 4 4

Actuated Green, G (s) 16.1 46.7 27.6 27.6 18.2 18.2

Effective Green, g (s) 16.1 46.7 27.6 27.6 18.2 18.2

Actuated g/C Ratio 0.23 0.66 0.39 0.39 0.26 0.26

Clearance Time (s) 3.0 3.0 3.0 3.0 3.0 3.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 402 2305 1248 587 264 637

v/s Ratio Prot c0.16 0.27

v/s Ratio Perm c0.30 0.04 0.09 c0.16

v/c Ratio 0.69 0.40 0.76 0.11 0.36 0.63

Uniform Delay, d1 25.1 5.6 18.8 13.8 21.6 23.3

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 4.9 0.1 2.7 0.1 0.8 1.9

Delay (s) 30.0 5.7 21.5 13.9 22.4 25.3

Level of Service C A C B C C

Approach Delay (s) 11.3 20.7 22.4 25.3

Approach LOS B C C C

Intersection Summary

HCM Average Control Delay 17.8 HCM Level of Service B

HCM Volume to Capacity ratio 0.70

Actuated Cycle Length (s) 70.9 Sum of lost time (s) 9.0

Intersection Capacity Utilization 103.6% ICU Level of Service G

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 20 1050 50 30 1030 10 20 0 30 10 0 10

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Hourly flow rate (vph) 21 1094 52 31 1073 10 21 0 31 10 0 10

Pedestrians 14 5 16 9

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 1 0 1 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 882 649

pX, platoon unblocked 0.97 0.96 0.97 0.97 0.96 0.97 0.97 0.97

vC, conflicting volume 1092 1162 1801 2332 594 1774 2353 565

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1039 1077 1637 2185 483 1610 2207 497

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 97 95 63 100 94 82 100 98

cM capacity (veh/h) 642 607 57 39 497 58 38 495

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 568 599 568 547 52 21

Volume Left 21 0 31 0 21 10

Volume Right 0 52 0 10 31 10

cSH 642 1700 607 1700 121 103

Volume to Capacity 0.03 0.35 0.05 0.32 0.43 0.20

Queue Length 95th (ft) 3 0 4 0 47 18

Control Delay (s) 0.9 0.0 1.4 0.0 55.4 48.4

Lane LOS A A F E

Approach Delay (s) 0.4 0.7 55.4 48.4

Approach LOS F E

Intersection Summary

Average Delay 2.2

Intersection Capacity Utilization 64.2% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 10 1000 80 30 980 10 50 10 60 20 10 40

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 11 1053 84 32 1032 11 53 11 63 21 11 42

Pedestrians 3 3 19 19

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 0 2 2

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1206 325

pX, platoon unblocked 0.85 0.85 0.85 0.85 0.85 0.85

vC, conflicting volume 1061 1156 1764 2259 590 1738 2296 543

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 719 1156 1546 2128 590 1515 2172 110

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 99 95 0 72 86 51 70 95

cM capacity (veh/h) 735 591 44 38 442 43 35 770

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 537 611 547 526 126 74

Volume Left 11 0 32 0 53 21

Volume Right 0 84 0 11 63 42

cSH 735 1700 591 1700 78 87

Volume to Capacity 0.01 0.36 0.05 0.31 1.62 0.84

Queue Length 95th (ft) 1 0 4 0 263 112

Control Delay (s) 0.4 0.0 1.5 0.0 420.6 141.0

Lane LOS A A F F

Approach Delay (s) 0.2 0.8 420.6 141.0

Approach LOS F F

Intersection Summary

Average Delay 26.7

Intersection Capacity Utilization 67.1% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 90 720 270 200 720 110 220 130 160 90 100 80

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 16 12 12 12 12

Total Lost time (s) 5.5 5.5 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 1.00

Frpb, ped/bikes 0.98 0.99 0.98 0.98

Flpb, ped/bikes 1.00 1.00 0.99 1.00

Frt 0.96 0.98 0.96 0.96

Flt Protected 1.00 0.99 0.98 0.98

Satd. Flow (prot) 3323 3419 1926 1722

Flt Permitted 0.74 0.56 0.72 0.75

Satd. Flow (perm) 2455 1937 1422 1307

Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97

Adj. Flow (vph) 93 742 278 206 742 113 227 134 165 93 103 82

RTOR Reduction (vph) 0 59 0 0 17 0 0 30 0 0 27 0

Lane Group Flow (vph) 0 1054 0 0 1044 0 0 496 0 0 251 0

Confl. Peds. (#/hr) 33 25 33 54 40 40 54

Confl. Bikes (#/hr) 11 5 5 2

Turn Type Perm pm+pt Perm Perm

Protected Phases 1 4 3 2 2

Permitted Phases 1 3 2 2

Actuated Green, G (s) 15.5 26.5 19.0 19.0

Effective Green, g (s) 15.5 26.5 19.0 19.0

Actuated g/C Ratio 0.28 0.48 0.35 0.35

Clearance Time (s) 5.5 5.5 4.0 4.0

Lane Grp Cap (vph) 692 1149 491 452

v/s Ratio Prot c0.13

v/s Ratio Perm c0.43 0.31 c0.35 0.19

v/c Ratio 1.52 0.91 1.01 0.55

Uniform Delay, d1 19.8 13.1 18.0 14.6

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 242.8 12.1 43.1 4.8

Delay (s) 262.6 25.2 61.1 19.4

Level of Service F C E B

Approach Delay (s) 262.6 25.2 61.1 19.4

Approach LOS F C E B

Intersection Summary

HCM Average Control Delay 119.7 HCM Level of Service F

HCM Volume to Capacity ratio 1.26

Actuated Cycle Length (s) 55.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 116.9% ICU Level of Service H

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 200 80 90 380 330 180

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.0 3.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 0.91 1.00 1.00 1.00 0.54

Flpb, ped/bikes 1.00 0.75 1.00 1.00 1.00

Frt 0.96 1.00 1.00 1.00 0.85

Flt Protected 0.97 0.95 1.00 1.00 1.00

Satd. Flow (prot) 1573 1324 1863 1863 855

Flt Permitted 0.97 0.47 1.00 1.00 1.00

Satd. Flow (perm) 1573 661 1863 1863 855

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 217 87 98 413 359 196

RTOR Reduction (vph) 24 0 0 0 0 96

Lane Group Flow (vph) 280 0 98 413 359 100

Confl. Peds. (#/hr) 133 224 452 452

Confl. Bikes (#/hr) 11 13

Turn Type Perm Perm

Protected Phases 2 1 1

Permitted Phases 1 1

Actuated Green, G (s) 21.0 28.0 28.0 28.0 28.0

Effective Green, g (s) 21.0 28.0 28.0 28.0 28.0

Actuated g/C Ratio 0.38 0.51 0.51 0.51 0.51

Clearance Time (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 601 337 948 948 435

v/s Ratio Prot c0.18 c0.22 0.19

v/s Ratio Perm 0.15 0.12

v/c Ratio 0.47 0.29 0.44 0.38 0.23

Uniform Delay, d1 12.8 7.8 8.5 8.2 7.5

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.6 2.2 1.5 1.2 1.2

Delay (s) 15.4 10.0 10.0 9.4 8.7

Level of Service B A A A A

Approach Delay (s) 15.4 10.0 9.1

Approach LOS B A A

Intersection Summary

HCM Average Control Delay 10.8 HCM Level of Service B

HCM Volume to Capacity ratio 0.45

Actuated Cycle Length (s) 55.0 Sum of lost time (s) 6.0

Intersection Capacity Utilization 56.6% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 330 610 660 40 30 250

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.5

Lane Util. Factor 1.00 0.95 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.99 0.88

Flt Protected 0.95 1.00 1.00 0.99

Satd. Flow (prot) 1770 3539 3509 1599

Flt Permitted 0.95 1.00 1.00 0.99

Satd. Flow (perm) 1770 3539 3509 1599

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 347 642 695 42 32 263

RTOR Reduction (vph) 0 0 7 0 183 0

Lane Group Flow (vph) 347 642 730 0 112 0

Confl. Peds. (#/hr) 5

Confl. Bikes (#/hr) 13

Turn Type Prot

Protected Phases 1 6 2 4

Permitted Phases

Actuated Green, G (s) 20.0 38.0 15.0 19.5

Effective Green, g (s) 20.0 38.0 15.0 19.5

Actuated g/C Ratio 0.31 0.59 0.23 0.30

Clearance Time (s) 3.0 3.0 3.0 3.5

Lane Grp Cap (vph) 553 2101 822 487

v/s Ratio Prot c0.20 0.18 c0.21 c0.07

v/s Ratio Perm

v/c Ratio 0.63 0.31 0.89 0.23

Uniform Delay, d1 18.8 6.5 23.7 16.6

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 5.3 0.4 13.7 1.1

Delay (s) 24.1 6.8 37.4 17.7

Level of Service C A D B

Approach Delay (s) 12.9 37.4 17.7

Approach LOS B D B

Intersection Summary

HCM Average Control Delay 22.5 HCM Level of Service C

HCM Volume to Capacity ratio 0.56

Actuated Cycle Length (s) 64.0 Sum of lost time (s) 9.5

Intersection Capacity Utilization 64.9% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 30 70 570 40 70 530

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 5.0 4.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frpb, ped/bikes 0.98 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.91 0.99 1.00 1.00

Flt Protected 0.99 1.00 0.95 1.00

Satd. Flow (prot) 1625 1843 1770 1863

Flt Permitted 0.99 1.00 0.95 1.00

Satd. Flow (perm) 1625 1843 1770 1863

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 32 74 600 42 74 558

RTOR Reduction (vph) 68 0 3 0 0 0

Lane Group Flow (vph) 38 0 639 0 74 558

Confl. Peds. (#/hr) 6

Confl. Bikes (#/hr) 5

Turn Type Prot

Protected Phases 8 6 5 2

Permitted Phases

Actuated Green, G (s) 3.5 21.3 2.6 27.9

Effective Green, g (s) 3.5 21.3 2.6 27.9

Actuated g/C Ratio 0.09 0.53 0.06 0.69

Clearance Time (s) 4.0 5.0 4.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 141 972 114 1287

v/s Ratio Prot c0.02 c0.35 0.04 c0.30

v/s Ratio Perm

v/c Ratio 0.27 0.66 0.65 0.43

Uniform Delay, d1 17.3 6.9 18.5 2.8

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.0 1.6 12.0 0.2

Delay (s) 18.3 8.5 30.5 3.0

Level of Service B A C A

Approach Delay (s) 18.3 8.5 6.2

Approach LOS B A A

Intersection Summary

HCM Average Control Delay 8.2 HCM Level of Service A

HCM Volume to Capacity ratio 0.63

Actuated Cycle Length (s) 40.4 Sum of lost time (s) 14.0

Intersection Capacity Utilization 54.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL2 EBL EBT EBR WBL WBT WBR WBR2 NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 10 30 10 10 10 10 20 40 10 20 380 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 12 12 12 12 12

Total Lost time (s) 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 0.98 0.98 1.00

Flpb, ped/bikes 1.00 1.00 1.00

Frt 0.98 0.90 1.00

Flt Protected 0.97 0.99 1.00

Satd. Flow (prot) 1535 1449 1632

Flt Permitted 0.80 0.97 0.95

Satd. Flow (perm) 1271 1413 1555

Peak-hour factor, PHF 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93

Adj. Flow (vph) 11 32 11 11 11 11 22 43 11 22 409 11

RTOR Reduction (vph) 0 0 8 0 0 33 0 0 0 0 2 0

Lane Group Flow (vph) 0 0 57 0 0 54 0 0 0 0 451 0

Confl. Peds. (#/hr) 33 1 94

Confl. Bikes (#/hr) 3 2

Parking  (#/hr) 3 3 3

Turn Type Perm Perm Perm Perm Perm

Protected Phases 1 1 2

Permitted Phases 1 1 1 2 2

Actuated Green, G (s) 14.0 14.0 25.0

Effective Green, g (s) 14.0 14.0 25.0

Actuated g/C Ratio 0.23 0.23 0.42

Clearance Time (s) 4.0 4.0 4.0

Lane Grp Cap (vph) 297 330 648

v/s Ratio Prot

v/s Ratio Perm c0.04 0.04 0.29

v/c Ratio 0.19 0.16 0.70

Uniform Delay, d1 18.5 18.3 14.4

Progression Factor 1.00 0.87 1.00

Incremental Delay, d2 1.4 1.0 6.1

Delay (s) 19.9 17.0 20.5

Level of Service B B C

Approach Delay (s) 19.9 17.0 20.5

Approach LOS B B C

Intersection Summary

HCM Average Control Delay 23.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.56

Actuated Cycle Length (s) 60.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 69.6% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBL SBT SBR SBR2 SEL2 SEL SER SER2

Lane Configurations

Volume (vph) 50 380 30 50 20 30 30 50

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 16 12 12 12 12 12 12

Total Lost time (s) 4.0 4.0

Lane Util. Factor 1.00 1.00

Frpb, ped/bikes 0.97 1.00

Flpb, ped/bikes 1.00 1.00

Frt 0.98 0.92

Flt Protected 1.00 0.98

Satd. Flow (prot) 1730 1483

Flt Permitted 0.93 0.98

Satd. Flow (perm) 1623 1483

Peak-hour factor, PHF 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93

Adj. Flow (vph) 54 409 32 54 22 32 32 54

RTOR Reduction (vph) 0 6 0 0 0 37 0 0

Lane Group Flow (vph) 0 543 0 0 0 103 0 0

Confl. Peds. (#/hr) 67 92

Confl. Bikes (#/hr) 2 2

Parking  (#/hr) 6 3

Turn Type Perm Perm

Protected Phases 2 4

Permitted Phases 2 4

Actuated Green, G (s) 25.0 9.0

Effective Green, g (s) 25.0 9.0

Actuated g/C Ratio 0.42 0.15

Clearance Time (s) 4.0 4.0

Lane Grp Cap (vph) 676 222

v/s Ratio Prot

v/s Ratio Perm c0.33 0.07

v/c Ratio 0.80 0.46

Uniform Delay, d1 15.3 23.3

Progression Factor 1.00 1.00

Incremental Delay, d2 9.8 6.8

Delay (s) 25.1 30.1

Level of Service C C

Approach Delay (s) 25.1 30.1

Approach LOS C C

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 10 10 0 0 0 0 10 10 10 20 0

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.68 0.68 0.68 0.68 0.68 0.68 0.68 0.68 0.68 0.68 0.68 0.68

Hourly flow rate (vph) 0 15 15 0 0 0 0 15 15 15 29 0

Pedestrians 5 6

Lane Width (ft) 0.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 6 29 37 28 27 55 35 6

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 6 29 37 28 27 55 35 6

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 100 100 98 99 98 97 100

cM capacity (veh/h) 1607 1584 940 861 1048 909 853 1071

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 29 29 44

Volume Left 0 0 15

Volume Right 15 15 0

cSH 1607 945 871

Volume to Capacity 0.00 0.03 0.05

Queue Length 95th (ft) 0 2 4

Control Delay (s) 0.0 8.9 9.4

Lane LOS A A

Approach Delay (s) 0.0 8.9 9.4

Approach LOS A A

Intersection Summary

Average Delay 6.6

Intersection Capacity Utilization 18.3% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 740 10 0 670 20 0 0 10 0 0 0

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89

Hourly flow rate (vph) 0 831 11 0 753 22 0 0 11 0 0 0

Pedestrians 2 19

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 2

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1268 632

pX, platoon unblocked 0.98 0.98 0.98 0.98 0.98 0.98

vC, conflicting volume 775 862 1232 1631 442 1193 1626 388

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 775 821 1199 1605 393 1158 1599 388

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 100 100 100 98 100 100 100

cM capacity (veh/h) 836 776 135 101 584 143 102 611

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1

Volume Total 554 288 502 273 11

Volume Left 0 0 0 0 0

Volume Right 0 11 0 22 11

cSH 1700 1700 1700 1700 584

Volume to Capacity 0.33 0.17 0.30 0.16 0.02

Queue Length 95th (ft) 0 0 0 0 1

Control Delay (s) 0.0 0.0 0.0 0.0 11.3

Lane LOS B

Approach Delay (s) 0.0 0.0 11.3

Approach LOS B

Intersection Summary

Average Delay 0.1

Intersection Capacity Utilization 31.4% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 0 1120 950 107 0 54

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 1217 1033 116 0 59

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 217 1314

pX, platoon unblocked 0.88

vC, conflicting volume 1149 1699 574

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1149 1523 574

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 100 100 87

cM capacity (veh/h) 604 96 462

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1

Volume Total 609 609 688 461 59

Volume Left 0 0 0 0 0

Volume Right 0 0 0 116 59

cSH 1700 1700 1700 1700 462

Volume to Capacity 0.36 0.36 0.40 0.27 0.13

Queue Length 95th (ft) 0 0 0 0 11

Control Delay (s) 0.0 0.0 0.0 0.0 13.9

Lane LOS B

Approach Delay (s) 0.0 0.0 13.9

Approach LOS B

Intersection Summary

Average Delay 0.3

Intersection Capacity Utilization 39.7% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR EBR2 WBL WBT WBR NBL NBT NBR NBR2 SBL2

Lane Configurations

Volume (vph) 90 20 100 20 35 30 20 30 1287 45 10 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 5.0

Lane Util. Factor 1.00 1.00 0.95

Frpb, ped/bikes 0.98 0.99 1.00

Flpb, ped/bikes 1.00 1.00 1.00

Frt 0.93 0.97 0.99

Flt Protected 0.98 0.98 1.00

Satd. Flow (prot) 1663 1751 3509

Flt Permitted 0.87 0.86 0.93

Satd. Flow (perm) 1469 1544 3262

Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Adj. Flow (vph) 94 21 104 21 36 31 21 31 1341 47 10 10

RTOR Reduction (vph) 0 5 0 0 0 16 0 0 0 0 0 0

Lane Group Flow (vph) 0 235 0 0 0 72 0 0 1429 0 0 0

Confl. Peds. (#/hr) 18 8 8 18 14

Confl. Bikes (#/hr) 5 11 11

Turn Type Perm Perm Perm Perm

Protected Phases 4 4 2

Permitted Phases 4 4 2 6

Actuated Green, G (s) 14.4 14.4 31.9

Effective Green, g (s) 14.4 14.4 31.9

Actuated g/C Ratio 0.24 0.24 0.53

Clearance Time (s) 3.0 3.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0

Lane Grp Cap (vph) 353 371 1734

v/s Ratio Prot

v/s Ratio Perm c0.16 0.05 c0.44

v/c Ratio 0.67 0.19 0.82

Uniform Delay, d1 20.6 18.2 11.7

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 4.7 0.3 4.6

Delay (s) 25.3 18.4 16.3

Level of Service C B B

Approach Delay (s) 25.3 18.4 16.3

Approach LOS C B B

Intersection Summary

HCM Average Control Delay 16.0 HCM Level of Service B

HCM Volume to Capacity ratio 0.75

Actuated Cycle Length (s) 60.0 Sum of lost time (s) 11.0

Intersection Capacity Utilization 93.7% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBL SBT SBR NWL2 NWL NWR

Lane Configurations

Volume (vph) 80 577 30 10 10 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 3.0

Lane Util. Factor 0.95 1.00

Frpb, ped/bikes 1.00 1.00

Flpb, ped/bikes 1.00 1.00

Frt 0.99 0.95

Flt Protected 0.99 0.97

Satd. Flow (prot) 3489 1718

Flt Permitted 0.60 0.97

Satd. Flow (perm) 2117 1718

Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.92

Adj. Flow (vph) 83 601 31 10 10 11

RTOR Reduction (vph) 0 3 0 0 0 0

Lane Group Flow (vph) 0 722 0 0 31 0

Confl. Peds. (#/hr) 14

Confl. Bikes (#/hr) 2

Turn Type Perm Perm

Protected Phases 6 8

Permitted Phases 6 8

Actuated Green, G (s) 31.9 2.7

Effective Green, g (s) 31.9 2.7

Actuated g/C Ratio 0.53 0.05

Clearance Time (s) 5.0 3.0

Vehicle Extension (s) 3.0 3.0

Lane Grp Cap (vph) 1126 77

v/s Ratio Prot

v/s Ratio Perm 0.34 0.02

v/c Ratio 0.64 0.40

Uniform Delay, d1 10.0 27.9

Progression Factor 1.00 1.00

Incremental Delay, d2 1.3 3.4

Delay (s) 11.2 31.3

Level of Service B C

Approach Delay (s) 11.2 31.3

Approach LOS B C

Intersection Summary
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 227 40 1262 457 50 502

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 11 11

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 *1.00

Frpb, ped/bikes 0.99 0.98 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.98 0.96 1.00 1.00

Flt Protected 0.96 1.00 0.95 1.00

Satd. Flow (prot) 1734 3331 1711 3601

Flt Permitted 0.96 1.00 0.95 1.00

Satd. Flow (perm) 1734 3331 1711 3601

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 232 41 1288 466 51 512

RTOR Reduction (vph) 13 0 53 0 0 0

Lane Group Flow (vph) 260 0 1701 0 51 512

Confl. Peds. (#/hr) 48 19 19

Confl. Bikes (#/hr) 6 21

Turn Type Prot

Protected Phases 8 2 1 6

Permitted Phases

Actuated Green, G (s) 12.3 28.2 2.5 34.7

Effective Green, g (s) 12.3 28.2 2.5 34.7

Actuated g/C Ratio 0.22 0.51 0.05 0.63

Clearance Time (s) 4.0 4.0 4.0 4.0

Vehicle Extension (s) 2.0 2.0 3.0 2.0

Lane Grp Cap (vph) 388 1708 78 2272

v/s Ratio Prot c0.15 c0.51 c0.03 0.14

v/s Ratio Perm

v/c Ratio 0.67 1.00 0.65 0.23

Uniform Delay, d1 19.5 13.3 25.8 4.4

Progression Factor 1.00 1.43 1.00 1.00

Incremental Delay, d2 3.4 17.2 18.0 0.2

Delay (s) 22.9 36.3 43.8 4.6

Level of Service C D D A

Approach Delay (s) 22.9 36.3 8.1

Approach LOS C D A

Intersection Summary

HCM Average Control Delay 28.7 HCM Level of Service C

HCM Volume to Capacity ratio 0.88

Actuated Cycle Length (s) 55.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 72.2% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



51st and Broadway Center 2035 plus Project

3: College Avenue & Broadway WEEKDAY PM

Synchro 7 -  Report

Fehr & Peers Page 4

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 0 463 498 1729 668 60

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 12 11 10 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 0.95 0.95

Frpb, ped/bikes 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.86 1.00 1.00 0.99

Flt Protected 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1611 1711 3303 3319

Flt Permitted 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1611 1711 3303 3319

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 0 472 508 1764 682 61

RTOR Reduction (vph) 0 0 0 0 11 0

Lane Group Flow (vph) 0 472 508 1764 732 0

Confl. Peds. (#/hr) 123

Confl. Bikes (#/hr) 3

Turn Type Over Prot

Protected Phases 1 1 6 2

Permitted Phases

Actuated Green, G (s) 19.5 19.5 41.5 25.5

Effective Green, g (s) 19.5 19.5 41.5 25.5

Actuated g/C Ratio 0.35 0.35 0.75 0.46

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 571 607 2492 1539

v/s Ratio Prot 0.29 c0.30 c0.53 0.22

v/s Ratio Perm

v/c Ratio 0.83 0.84 0.71 0.48

Uniform Delay, d1 16.2 16.3 3.6 10.1

Progression Factor 1.00 1.09 1.98 1.14

Incremental Delay, d2 9.5 2.6 0.4 1.0

Delay (s) 25.7 20.4 7.5 12.5

Level of Service C C A B

Approach Delay (s) 25.7 10.4 12.5

Approach LOS C B B

Intersection Summary

HCM Average Control Delay 12.9 HCM Level of Service B

HCM Volume to Capacity ratio 0.72

Actuated Cycle Length (s) 55.0 Sum of lost time (s) 5.0

Intersection Capacity Utilization 57.9% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 20 0 40 96 0 281 0 1914 235 148 984 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 11 11 11 10 12 10

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 0.99 1.00 0.93 0.96 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.91 1.00 0.85 0.98 1.00 1.00

Flt Protected 0.98 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1649 1770 1471 3246 1652 3539

Flt Permitted 0.54 0.76 1.00 1.00 0.95 1.00

Satd. Flow (perm) 906 1418 1471 3246 1652 3539

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 20 0 41 98 0 287 0 1953 240 151 1004 0

RTOR Reduction (vph) 0 34 0 0 101 0 0 7 0 0 0 0

Lane Group Flow (vph) 0 27 0 98 186 0 0 2186 0 151 1004 0

Confl. Peds. (#/hr) 48 42 93 93 42

Confl. Bikes (#/hr) 3 2 21 29

Turn Type Perm Perm Prot

Protected Phases 4 8 2 1 6

Permitted Phases 4 8

Actuated Green, G (s) 18.9 18.9 18.9 69.1 7.0 81.1

Effective Green, g (s) 18.9 18.9 18.9 69.1 7.0 81.1

Actuated g/C Ratio 0.17 0.17 0.17 0.63 0.06 0.74

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 156 244 253 2039 105 2609

v/s Ratio Prot c0.13 c0.67 c0.09 0.28

v/s Ratio Perm 0.03 0.07

v/c Ratio 0.17 0.40 0.74 1.07 1.44 0.38

Uniform Delay, d1 38.9 40.5 43.2 20.5 51.5 5.3

Progression Factor 1.05 1.00 1.00 0.51 0.98 0.86

Incremental Delay, d2 0.5 1.1 10.6 33.6 235.2 0.3

Delay (s) 41.5 41.6 53.7 44.1 285.4 4.9

Level of Service D D D D F A

Approach Delay (s) 41.5 50.6 44.1 41.6

Approach LOS D D D D

Intersection Summary

HCM Average Control Delay 43.9 HCM Level of Service D

HCM Volume to Capacity ratio 1.03

Actuated Cycle Length (s) 110.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 104.3% ICU Level of Service G

Analysis Period (min) 15

c    Critical Lane Group



51st and Broadway Center 2035 plus Project

7: 51st Street & Broadway WEEKDAY PM

Synchro 7 -  Report

Fehr & Peers Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 320 931 90 223 525 523 130 1298 261 437 530 152

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 12 12 11 11 12 11 11 11

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 0.97 0.95

Frpb, ped/bikes 1.00 1.00 1.00 0.98 1.00 0.99 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.93 1.00 0.97 1.00 0.97

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 3483 1711 3209 1711 3299 3319 3286

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1770 3483 1711 3209 1711 3299 3319 3286

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 327 950 92 228 536 534 133 1324 266 446 541 155

RTOR Reduction (vph) 0 7 0 0 149 0 0 15 0 0 24 0

Lane Group Flow (vph) 327 1035 0 228 921 0 133 1575 0 446 672 0

Confl. Peds. (#/hr) 11 26 46 10

Confl. Bikes (#/hr) 10 5 8 8

Turn Type Prot Prot Prot Prot

Protected Phases 1 6 5 2 3 8 7 4

Permitted Phases

Actuated Green, G (s) 13.8 35.2 13.3 34.7 11.9 35.0 10.5 33.6

Effective Green, g (s) 13.8 35.2 13.3 34.7 11.9 35.0 10.5 33.6

Actuated g/C Ratio 0.13 0.32 0.12 0.32 0.11 0.32 0.10 0.31

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 222 1115 207 1012 185 1050 317 1004

v/s Ratio Prot c0.18 c0.30 0.13 0.29 0.08 c0.48 c0.13 0.20

v/s Ratio Perm

v/c Ratio 1.47 0.93 1.10 0.91 0.72 1.50 1.41 0.67

Uniform Delay, d1 48.1 36.2 48.4 36.2 47.4 37.5 49.8 33.4

Progression Factor 1.00 1.00 0.78 0.37 0.95 0.89 0.95 0.94

Incremental Delay, d2 235.6 13.0 82.3 8.9 10.6 229.2 200.1 3.4

Delay (s) 283.7 49.2 120.1 22.2 55.7 262.4 247.6 34.6

Level of Service F D F C E F F C

Approach Delay (s) 105.2 39.4 246.5 117.8

Approach LOS F D F F

Intersection Summary

HCM Average Control Delay 136.4 HCM Level of Service F

HCM Volume to Capacity ratio 1.23

Actuated Cycle Length (s) 110.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 120.9% ICU Level of Service H

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 87 10 90 40 30 60 110 1653 30 30 744 57

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.0

Lane Util. Factor 1.00 1.00 0.91 0.91

Frpb, ped/bikes 0.97 0.98 1.00 0.99

Flpb, ped/bikes 0.99 0.99 1.00 1.00

Frt 0.93 0.94 1.00 0.99

Flt Protected 0.98 0.98 1.00 1.00

Satd. Flow (prot) 1644 1677 5041 4981

Flt Permitted 0.69 0.83 0.79 0.82

Satd. Flow (perm) 1163 1405 4010 4073

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 89 10 92 41 31 61 112 1687 31 31 759 58

RTOR Reduction (vph) 0 39 0 0 19 0 0 1 0 0 4 0

Lane Group Flow (vph) 0 152 0 0 115 0 0 1829 0 0 844 0

Confl. Peds. (#/hr) 18 45 45 18 48 29 29 48

Confl. Bikes (#/hr) 5 8 11 16

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 1 1

Permitted Phases 2 2 1 1

Actuated Green, G (s) 17.5 17.5 86.5 86.5

Effective Green, g (s) 17.5 17.5 86.5 86.5

Actuated g/C Ratio 0.16 0.16 0.79 0.79

Clearance Time (s) 3.0 3.0 3.0 3.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 185 224 3153 3203

v/s Ratio Prot

v/s Ratio Perm c0.13 0.08 c0.46 0.21

v/c Ratio 0.82 0.51 0.58 0.26

Uniform Delay, d1 44.8 42.3 4.6 3.2

Progression Factor 1.00 1.00 1.00 0.34

Incremental Delay, d2 24.6 2.0 0.8 0.1

Delay (s) 69.4 44.3 5.4 1.2

Level of Service E D A A

Approach Delay (s) 69.4 44.3 5.4 1.2

Approach LOS E D A A

Intersection Summary

HCM Average Control Delay 10.0 HCM Level of Service B

HCM Volume to Capacity ratio 0.62

Actuated Cycle Length (s) 110.0 Sum of lost time (s) 6.0

Intersection Capacity Utilization 94.9% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL2 EBT EBR WBL WBT WBR NBL NBT NBR2 SBL SBT SBR

Lane Configurations

Volume (vph) 420 310 140 50 170 112 130 1288 70 52 549 141

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.0 5.0 5.0

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.91

Frpb, ped/bikes 1.00 0.99 0.99 1.00 1.00 0.99

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.95 0.95 1.00 0.99 0.97

Flt Protected 0.95 1.00 0.99 0.95 1.00 1.00

Satd. Flow (prot) 1743 3337 3288 1762 3498 4848

Flt Permitted 0.52 1.00 0.85 0.28 1.00 0.73

Satd. Flow (perm) 951 3337 2801 519 3498 3546

Peak-hour factor, PHF 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99

Adj. Flow (vph) 424 313 141 51 172 113 131 1301 71 53 555 142

RTOR Reduction (vph) 0 65 0 0 0 0 0 5 0 0 48 0

Lane Group Flow (vph) 424 389 0 0 336 0 131 1367 0 0 702 0

Confl. Peds. (#/hr) 35 27 27 35 74 83 83 74

Confl. Bikes (#/hr) 11 5 22 16

Turn Type Perm Perm pm+pt Perm

Protected Phases 3 3 1 6 2

Permitted Phases 3 3 6 2

Actuated Green, G (s) 34.5 34.5 34.5 37.5 37.5 30.0

Effective Green, g (s) 34.5 34.5 34.5 37.5 37.5 30.0

Actuated g/C Ratio 0.43 0.43 0.43 0.47 0.47 0.38

Clearance Time (s) 3.0 3.0 3.0 3.0 5.0 5.0

Lane Grp Cap (vph) 410 1439 1208 313 1640 1330

v/s Ratio Prot 0.12 0.02 c0.39

v/s Ratio Perm c0.45 0.12 0.17 0.20

v/c Ratio 1.03 0.27 0.28 0.42 0.83 0.53

Uniform Delay, d1 22.8 14.6 14.7 12.6 18.5 19.5

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 53.5 0.5 0.6 4.1 5.1 1.5

Delay (s) 76.3 15.1 15.3 16.7 23.7 21.0

Level of Service E B B B C C

Approach Delay (s) 44.7 15.3 23.1 21.0

Approach LOS D B C C

Intersection Summary

HCM Average Control Delay 27.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.93

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 135.6% ICU Level of Service H

Analysis Period (min) 15

c    Critical Lane Group
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Movement SWR2

Lane Configurations

Volume (vph) 30

Ideal Flow (vphpl) 1900

Total Lost time (s) 5.0

Lane Util. Factor 1.00

Frpb, ped/bikes 1.00

Flpb, ped/bikes 1.00

Frt 0.86

Flt Protected 1.00

Satd. Flow (prot) 1611

Flt Permitted 1.00

Satd. Flow (perm) 1611

Peak-hour factor, PHF 0.99

Adj. Flow (vph) 30

RTOR Reduction (vph) 19

Lane Group Flow (vph) 11

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Turn Type custom

Protected Phases

Permitted Phases 2

Actuated Green, G (s) 30.0

Effective Green, g (s) 30.0

Actuated g/C Ratio 0.38

Clearance Time (s) 5.0

Lane Grp Cap (vph) 604

v/s Ratio Prot

v/s Ratio Perm 0.01

v/c Ratio 0.02

Uniform Delay, d1 15.7

Progression Factor 1.00

Incremental Delay, d2 0.1

Delay (s) 15.8

Level of Service B

Approach Delay (s)

Approach LOS

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 185 710 170 130 650 341 270 902 120 261 472 115

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 10 11 11 11 11 11

Total Lost time (s) 4.0 5.0 4.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0

Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.93 1.00 1.00 0.98 1.00 1.00 0.84

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.95 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 4920 1770 4473 1652 3421 1498 1711 3421 1283

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 4920 1770 4473 1652 3421 1498 1711 3421 1283

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 195 747 179 137 684 359 284 949 126 275 497 121

RTOR Reduction (vph) 0 39 0 0 93 0 0 0 64 0 0 90

Lane Group Flow (vph) 195 887 0 137 950 0 284 949 62 275 497 31

Confl. Peds. (#/hr) 2 154 2 125

Confl. Bikes (#/hr) 5 3 8 13

Turn Type Prot Prot Prot Perm Prot Perm

Protected Phases 3 4 3 4 1 2 1 2

Permitted Phases 2 2

Actuated Green, G (s) 11.0 25.6 11.0 25.6 19.4 26.0 26.0 19.4 26.0 26.0

Effective Green, g (s) 11.0 25.6 11.0 25.6 19.4 26.0 26.0 19.4 26.0 26.0

Actuated g/C Ratio 0.11 0.26 0.11 0.26 0.19 0.26 0.26 0.19 0.26 0.26

Clearance Time (s) 4.0 5.0 4.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 195 1260 195 1145 320 889 389 332 889 334

v/s Ratio Prot c0.11 0.18 0.08 c0.21 c0.17 c0.28 0.16 0.15

v/s Ratio Perm 0.04 0.02

v/c Ratio 1.00 0.70 0.70 0.83 0.89 1.07 0.16 0.83 0.56 0.09

Uniform Delay, d1 44.5 33.8 42.9 35.1 39.2 37.0 28.6 38.7 32.0 28.1

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 64.5 1.5 9.0 4.9 23.7 49.9 0.9 14.8 2.5 0.6

Delay (s) 109.0 35.2 51.9 40.0 62.9 86.9 29.5 53.5 34.6 28.6

Level of Service F D D D E F C D C C

Approach Delay (s) 48.1 41.4 76.5 39.6

Approach LOS D D E D

Intersection Summary

HCM Average Control Delay 53.2 HCM Level of Service D

HCM Volume to Capacity ratio 0.94

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 87.3% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 70 96 100 170 87 218 150 1720 89 197 1630 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 4.0 4.5 4.0 4.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.91 1.00 0.91

Frpb, ped/bikes 1.00 0.95 1.00 0.97 1.00 1.00 1.00 1.00

Flpb, ped/bikes 0.99 1.00 0.97 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.92 1.00 0.85 1.00 0.99 1.00 1.00

Flt Protected 0.95 1.00 0.97 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1750 1636 1742 1530 1770 5043 1770 5078

Flt Permitted 0.42 1.00 0.57 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 779 1636 1027 1530 1770 5043 1770 5078

Peak-hour factor, PHF 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93

Adj. Flow (vph) 75 103 108 183 94 234 161 1849 96 212 1753 11

RTOR Reduction (vph) 0 39 0 0 0 168 0 5 0 0 1 0

Lane Group Flow (vph) 75 172 0 0 277 66 161 1940 0 212 1763 0

Confl. Peds. (#/hr) 19 77 77 19 5 18

Confl. Bikes (#/hr) 14 5 3 3

Turn Type Perm Perm Perm Prot Prot

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 8 8

Actuated Green, G (s) 28.4 28.4 28.4 28.4 13.0 40.6 17.5 45.1

Effective Green, g (s) 28.4 28.4 28.4 28.4 13.0 40.6 17.5 45.1

Actuated g/C Ratio 0.28 0.28 0.28 0.28 0.13 0.41 0.18 0.45

Clearance Time (s) 5.0 5.0 5.0 5.0 4.0 4.5 4.0 4.5

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 221 465 292 435 230 2047 310 2290

v/s Ratio Prot 0.10 0.09 c0.38 0.12 c0.35

v/s Ratio Perm 0.10 c0.27 0.04

v/c Ratio 0.34 0.37 0.95 0.15 0.70 0.95 0.68 0.77

Uniform Delay, d1 28.4 28.6 35.1 26.8 41.6 28.7 38.7 23.1

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.3 0.2 38.3 0.1 7.3 10.9 4.9 2.6

Delay (s) 28.7 28.8 73.3 26.9 48.9 39.5 43.6 25.7

Level of Service C C E C D D D C

Approach Delay (s) 28.8 52.1 40.3 27.6

Approach LOS C D D C

Intersection Summary

HCM Average Control Delay 35.7 HCM Level of Service D

HCM Volume to Capacity ratio 0.89

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 9.5

Intersection Capacity Utilization 106.0% ICU Level of Service G

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 300 1053 200 40 835 151 160 240 50 180 170 390

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 0.99 1.00 0.96

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00

Frt 1.00 0.98 1.00 0.98 1.00 0.97 1.00 0.90

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 4939 1767 4921 1770 1795 1736 1594

Flt Permitted 0.95 1.00 0.20 1.00 0.14 1.00 0.58 1.00

Satd. Flow (perm) 1770 4939 371 4921 253 1795 1052 1594

Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Adj. Flow (vph) 312 1097 208 42 870 157 167 250 52 188 177 406

RTOR Reduction (vph) 0 31 0 0 25 0 0 7 0 0 79 0

Lane Group Flow (vph) 312 1274 0 42 1002 0 167 295 0 188 504 0

Confl. Peds. (#/hr) 5 5 18 3 26 26 3

Confl. Bikes (#/hr) 3 8 40 54

Turn Type Prot Perm pm+pt Perm

Protected Phases 2 3 4 5 1 6

Permitted Phases 4 1 6

Actuated Green, G (s) 23.1 54.8 27.7 27.7 40.2 40.2 25.5 25.5

Effective Green, g (s) 23.1 54.8 27.7 27.7 40.2 40.2 25.5 25.5

Actuated g/C Ratio 0.22 0.53 0.27 0.27 0.39 0.39 0.25 0.25

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 393 2602 99 1311 254 694 258 391

v/s Ratio Prot c0.18 0.26 c0.20 c0.07 0.16 c0.32

v/s Ratio Perm 0.11 0.19 0.18

v/c Ratio 0.79 0.49 0.42 0.76 0.66 0.43 0.73 1.29

Uniform Delay, d1 38.2 15.7 31.6 35.1 25.0 23.4 36.1 39.2

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 10.5 0.1 2.9 2.7 6.0 1.9 16.5 147.8

Delay (s) 48.8 15.8 34.5 37.9 31.1 25.3 52.6 187.1

Level of Service D B C D C C D F

Approach Delay (s) 22.2 37.7 27.4 154.3

Approach LOS C D C F

Intersection Summary

HCM Average Control Delay 53.0 HCM Level of Service D

HCM Volume to Capacity ratio 0.91

Actuated Cycle Length (s) 104.0 Sum of lost time (s) 17.0

Intersection Capacity Utilization 94.5% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR2 NBL2 NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 60 70 50 40 70 50 40 1061 20 30 1042 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 4.5 4.5 4.5

Lane Util. Factor 1.00 1.00 0.95 0.95

Frpb, ped/bikes 0.99 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.96 0.96 1.00 1.00

Flt Protected 0.98 0.99 1.00 1.00

Satd. Flow (prot) 1738 1745 3504 3501

Flt Permitted 0.77 0.85 0.87 0.89

Satd. Flow (perm) 1362 1494 3046 3131

Peak-hour factor, PHF 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93

Adj. Flow (vph) 65 75 54 43 75 54 43 1141 22 32 1120 22

RTOR Reduction (vph) 0 8 0 0 24 0 0 1 0 0 0 0

Lane Group Flow (vph) 0 186 0 0 148 0 0 1205 0 0 1174 0

Confl. Peds. (#/hr) 18 38 38 91 59 59 98

Confl. Bikes (#/hr) 2 3 90 75

Turn Type Perm Perm custom

Protected Phases 4 4 2

Permitted Phases 4 4 6 6!

Actuated Green, G (s) 14.6 14.6 56.4 56.4

Effective Green, g (s) 14.6 14.6 56.4 56.4

Actuated g/C Ratio 0.18 0.18 0.70 0.70

Clearance Time (s) 4.5 4.5 4.5 4.5

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 249 273 2147 2207

v/s Ratio Prot

v/s Ratio Perm c0.14 0.10 c0.40 0.38

v/c Ratio 0.75 0.54 14.33dl 0.53

Uniform Delay, d1 30.9 29.7 5.8 5.6

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 10.2 1.2 1.1 0.9

Delay (s) 41.1 30.9 6.8 6.5

Level of Service D C A A

Approach Delay (s) 41.1 30.9 6.8 6.5

Approach LOS D C A A

Intersection Summary

HCM Average Control Delay 10.0 HCM Level of Service A

HCM Volume to Capacity ratio 0.60

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 9.0

Intersection Capacity Utilization 115.5% ICU Level of Service H

Analysis Period (min) 15

dl    Defacto Left Lane.  Recode with 1 though lane as a left lane.

dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.

!    Phase conflict between lane groups.

c    Critical Lane Group
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Movement SER SER2

Lane Configurations

Volume (vph) 260 70

Ideal Flow (vphpl) 1900 1900

Total Lost time (s) 4.5

Lane Util. Factor 1.00

Frpb, ped/bikes 1.00

Flpb, ped/bikes 1.00

Frt 0.86

Flt Protected 1.00

Satd. Flow (prot) 1611

Flt Permitted 1.00

Satd. Flow (perm) 1611

Peak-hour factor, PHF 0.93 0.93

Adj. Flow (vph) 280 75

RTOR Reduction (vph) 7 0

Lane Group Flow (vph) 348 0

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Turn Type custom

Protected Phases 6!

Permitted Phases

Actuated Green, G (s) 56.4

Effective Green, g (s) 56.4

Actuated g/C Ratio 0.70

Clearance Time (s) 4.5

Vehicle Extension (s) 2.0

Lane Grp Cap (vph) 1136

v/s Ratio Prot 0.22

v/s Ratio Perm

v/c Ratio 0.31

Uniform Delay, d1 4.4

Progression Factor 1.00

Incremental Delay, d2 0.7

Delay (s) 5.1

Level of Service A

Approach Delay (s)

Approach LOS

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 20 10 40 270 70 200 10 1218 260 100 1087 160

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Lane Util. Factor 1.00 0.95 0.95 0.95 1.00 0.95

Frpb, ped/bikes 0.99 1.00 0.96 0.97 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.92 1.00 0.90 0.97 1.00 0.98

Flt Protected 0.99 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1673 1681 1517 3352 1770 3390

Flt Permitted 0.99 0.95 1.00 0.94 0.95 1.00

Satd. Flow (perm) 1673 1681 1517 3163 1770 3390

Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97

Adj. Flow (vph) 21 10 41 278 72 206 10 1256 268 103 1121 165

RTOR Reduction (vph) 0 39 0 0 78 0 0 15 0 0 10 0

Lane Group Flow (vph) 0 33 0 250 228 0 0 1519 0 103 1276 0

Confl. Peds. (#/hr) 2 30 43 30 30 43

Confl. Bikes (#/hr) 8 77 86

Turn Type Split Split Perm Prot

Protected Phases 7 7 8 8 2 1 6

Permitted Phases 2

Actuated Green, G (s) 5.5 18.5 18.5 49.2 8.8 62.5

Effective Green, g (s) 5.5 18.5 18.5 49.2 8.8 62.5

Actuated g/C Ratio 0.06 0.18 0.18 0.49 0.09 0.62

Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 92 311 281 1556 156 2119

v/s Ratio Prot c0.02 0.15 c0.15 0.06 c0.38

v/s Ratio Perm c0.48

v/c Ratio 0.36 0.80 0.81 0.98 0.66 0.60

Uniform Delay, d1 45.6 39.0 39.1 24.8 44.2 11.3

Progression Factor 1.00 1.00 1.00 0.62 1.00 1.00

Incremental Delay, d2 0.9 13.2 15.3 9.9 7.8 1.3

Delay (s) 46.4 52.2 54.4 25.4 52.0 12.6

Level of Service D D D C D B

Approach Delay (s) 46.4 53.4 25.4 15.5

Approach LOS D D C B

Intersection Summary

HCM Average Control Delay 26.3 HCM Level of Service C

HCM Volume to Capacity ratio 0.87

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 112.7% ICU Level of Service H

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 460 713 110 150 456 238 120 790 159 307 1030 60

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.5 5.0 3.5 5.0 3.5 5.0 3.5 5.0

Lane Util. Factor 0.97 0.95 1.00 0.95 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 0.99 1.00 0.98 1.00 0.98 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.95 1.00 0.97 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3433 3424 1770 3280 1770 3369 1770 3485

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 3433 3424 1770 3280 1770 3369 1770 3485

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 469 728 112 153 465 243 122 806 162 313 1051 61

RTOR Reduction (vph) 0 12 0 0 69 0 0 17 0 0 4 0

Lane Group Flow (vph) 469 828 0 153 639 0 122 951 0 313 1108 0

Confl. Peds. (#/hr) 56 29 69 67

Confl. Bikes (#/hr) 14 19 66 67

Turn Type Prot Prot Prot Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases

Actuated Green, G (s) 12.0 26.7 10.5 25.2 5.0 33.8 12.0 40.8

Effective Green, g (s) 12.0 26.7 10.5 25.2 5.0 33.8 12.0 40.8

Actuated g/C Ratio 0.12 0.27 0.10 0.25 0.05 0.34 0.12 0.41

Clearance Time (s) 3.5 5.0 3.5 5.0 3.5 5.0 3.5 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 412 914 186 827 89 1139 212 1422

v/s Ratio Prot c0.14 c0.24 0.09 0.19 0.07 0.28 c0.18 c0.32

v/s Ratio Perm

v/c Ratio 1.14 0.91 0.82 0.77 1.37 0.84 1.48 0.78

Uniform Delay, d1 44.0 35.4 43.8 34.7 47.5 30.5 44.0 25.7

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.16 0.73

Incremental Delay, d2 87.8 12.0 23.4 4.1 222.8 7.3 233.7 3.4

Delay (s) 131.8 47.5 67.3 38.9 270.3 37.8 284.6 22.2

Level of Service F D E D F D F C

Approach Delay (s) 77.7 43.9 63.9 79.8

Approach LOS E D E E

Intersection Summary

HCM Average Control Delay 68.9 HCM Level of Service E

HCM Volume to Capacity ratio 0.89

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 7.0

Intersection Capacity Utilization 94.0% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 50 1020 30 35 724 43 50 70 35 63 40 40

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 4.5 4.5

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.99 0.97 0.96

Flt Protected 0.95 1.00 0.95 1.00 0.98 0.98

Satd. Flow (prot) 1762 3520 1764 3502 1751 1718

Flt Permitted 0.31 1.00 0.20 1.00 0.87 0.83

Satd. Flow (perm) 576 3520 370 3502 1546 1459

Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Adj. Flow (vph) 52 1062 31 36 754 45 52 73 36 66 42 42

RTOR Reduction (vph) 0 3 0 0 5 0 0 13 0 0 17 0

Lane Group Flow (vph) 52 1090 0 36 794 0 0 148 0 0 133 0

Confl. Peds. (#/hr) 16 18 18 16 21 11 11 21

Confl. Bikes (#/hr) 13 5 34 40

Turn Type Perm Perm Perm Perm

Protected Phases 1 1 2 2

Permitted Phases 1 1 2 2

Actuated Green, G (s) 46.0 46.0 46.0 46.0 25.0 25.0

Effective Green, g (s) 46.0 46.0 46.0 46.0 25.0 25.0

Actuated g/C Ratio 0.57 0.57 0.57 0.57 0.31 0.31

Clearance Time (s) 5.5 5.5 5.5 5.5 4.5 4.5

Lane Grp Cap (vph) 327 1999 210 1989 477 450

v/s Ratio Prot c0.31 0.23

v/s Ratio Perm 0.09 0.10 c0.10 0.09

v/c Ratio 0.16 0.55 0.17 0.40 0.31 0.29

Uniform Delay, d1 8.3 11.0 8.4 9.8 21.4 21.3

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.0 1.1 1.8 0.6 1.7 1.7

Delay (s) 9.4 12.0 10.1 10.4 23.1 23.0

Level of Service A B B B C C

Approach Delay (s) 11.9 10.4 23.1 23.0

Approach LOS B B C C

Intersection Summary

HCM Average Control Delay 12.9 HCM Level of Service B

HCM Volume to Capacity ratio 0.46

Actuated Cycle Length (s) 81.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 70.7% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 356 1217 60 30 896 192 40 47 20 334 57 332

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 10 12 14 11 11 11 12 12 12 12 12 12

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.97 0.95 1.00 0.95 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.99 0.99 1.00 0.88

Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 0.98 1.00

Frt 1.00 0.99 1.00 0.97 0.98 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.98 0.96 1.00

Satd. Flow (prot) 3204 3498 1711 3308 1742 1757 1396

Flt Permitted 0.95 1.00 0.95 1.00 0.67 0.68 1.00

Satd. Flow (perm) 3204 3498 1711 3308 1189 1247 1396

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 363 1242 61 31 914 196 41 48 20 341 58 339

RTOR Reduction (vph) 0 3 0 0 16 0 0 8 0 0 0 220

Lane Group Flow (vph) 363 1300 0 31 1094 0 0 101 0 0 399 119

Confl. Peds. (#/hr) 24 19 83 21 21 83

Confl. Bikes (#/hr) 11 5 16 26

Turn Type Prot Prot Perm Perm Perm

Protected Phases 7 4 3 8 2 6

Permitted Phases 2 6 6

Actuated Green, G (s) 16.6 57.5 2.4 43.3 38.1 38.1 38.1

Effective Green, g (s) 16.6 57.5 2.4 43.3 38.1 38.1 38.1

Actuated g/C Ratio 0.15 0.52 0.02 0.39 0.35 0.35 0.35

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 484 1829 37 1302 412 432 484

v/s Ratio Prot 0.11 c0.37 0.02 c0.33

v/s Ratio Perm 0.09 c0.32 0.09

v/c Ratio 0.75 0.71 0.84 0.84 0.25 0.92 0.25

Uniform Delay, d1 44.7 19.9 53.6 30.2 25.7 34.6 25.7

Progression Factor 0.57 0.25 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.6 0.2 84.7 6.6 0.3 25.3 0.3

Delay (s) 26.1 5.3 138.3 36.9 26.0 59.9 26.0

Level of Service C A F D C E C

Approach Delay (s) 9.8 39.6 26.0 44.3

Approach LOS A D C D

Intersection Summary

HCM Average Control Delay 26.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.83

Actuated Cycle Length (s) 110.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 82.3% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 20 1434 111 20 1071 10 11 10 20 10 10 11

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94

Hourly flow rate (vph) 21 1526 118 21 1139 11 12 11 21 11 11 12

Pedestrians 14 2 21 11

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 1 0 2 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 881 649

pX, platoon unblocked 0.93 0.72 0.76 0.76 0.72 0.76 0.76 0.93

vC, conflicting volume 1161 1665 2291 2852 845 2032 2905 600

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1012 1143 1618 2358 3 1275 2429 406

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 97 95 58 55 97 80 50 98

cM capacity (veh/h) 624 429 28 24 762 54 21 539

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 784 881 591 580 44 33

Volume Left 21 0 21 0 12 11

Volume Right 0 118 0 11 21 12

cSH 624 1700 429 1700 49 46

Volume to Capacity 0.03 0.52 0.05 0.34 0.90 0.72

Queue Length 95th (ft) 3 0 4 0 94 70

Control Delay (s) 1.0 0.0 1.5 0.0 230.6 191.0

Lane LOS A A F F

Approach Delay (s) 0.5 0.8 230.6 191.0

Approach LOS F F

Intersection Summary

Average Delay 6.2

Intersection Capacity Utilization 71.3% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 10 1371 83 20 1048 10 43 10 110 20 10 10

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97

Hourly flow rate (vph) 10 1413 86 21 1080 10 44 10 113 21 10 10

Pedestrians 5 22 29

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 2 2

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1205 325

pX, platoon unblocked 0.86 0.77 0.84 0.84 0.77 0.84 0.84 0.86

vC, conflicting volume 1120 1521 2101 2660 771 2002 2697 579

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 818 1074 1182 1850 98 1064 1895 191

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 98 96 52 81 84 79 80 98

cM capacity (veh/h) 678 486 92 56 708 97 52 685

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 717 792 561 551 168 41

Volume Left 10 0 21 0 44 21

Volume Right 0 86 0 10 113 10

cSH 678 1700 486 1700 203 97

Volume to Capacity 0.02 0.47 0.04 0.32 0.83 0.43

Queue Length 95th (ft) 1 0 3 0 151 44

Control Delay (s) 0.4 0.0 1.2 0.0 73.9 67.3

Lane LOS A A F F

Approach Delay (s) 0.2 0.6 73.9 67.3

Approach LOS F F

Intersection Summary

Average Delay 5.7

Intersection Capacity Utilization 64.7% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 81 1152 278 140 781 110 257 70 220 110 60 41

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 16 12 12 12 12

Total Lost time (s) 5.5 5.5 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 1.00

Frpb, ped/bikes 0.99 0.99 0.97 0.99

Flpb, ped/bikes 1.00 1.00 0.99 0.99

Frt 0.97 0.98 0.95 0.97

Flt Protected 1.00 0.99 0.98 0.97

Satd. Flow (prot) 3400 3438 1871 1735

Flt Permitted 0.79 0.52 0.74 0.64

Satd. Flow (perm) 2683 1804 1419 1136

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 85 1213 293 147 822 116 271 74 232 116 63 43

RTOR Reduction (vph) 0 28 0 0 13 0 0 34 0 0 12 0

Lane Group Flow (vph) 0 1563 0 0 1072 0 0 543 0 0 210 0

Confl. Peds. (#/hr) 26 11 26 38 53 53 38

Confl. Bikes (#/hr) 14 3 5 8

Turn Type Perm pm+pt Perm Perm

Protected Phases 1 4 3 2 2

Permitted Phases 1 3 2 2

Actuated Green, G (s) 25.5 41.5 19.0 19.0

Effective Green, g (s) 25.5 41.5 19.0 19.0

Actuated g/C Ratio 0.36 0.59 0.27 0.27

Clearance Time (s) 5.5 5.5 4.0 4.0

Lane Grp Cap (vph) 977 1373 385 308

v/s Ratio Prot c0.14

v/s Ratio Perm c0.58 0.32 c0.38 0.18

v/c Ratio 1.60 0.78 1.41 0.68

Uniform Delay, d1 22.2 10.8 25.5 22.8

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 274.7 4.5 199.3 11.5

Delay (s) 297.0 15.3 224.8 34.3

Level of Service F B F C

Approach Delay (s) 297.0 15.3 224.8 34.3

Approach LOS F B F C

Intersection Summary

HCM Average Control Delay 180.3 HCM Level of Service F

HCM Volume to Capacity ratio 1.42

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 124.4% ICU Level of Service H

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 251 110 100 374 314 152

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.0 3.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 0.96 1.00 1.00 1.00 0.87

Flpb, ped/bikes 1.00 0.94 1.00 1.00 1.00

Frt 0.96 1.00 1.00 1.00 0.85

Flt Protected 0.97 0.95 1.00 1.00 1.00

Satd. Flow (prot) 1650 1660 1863 1863 1380

Flt Permitted 0.97 0.48 1.00 1.00 1.00

Satd. Flow (perm) 1650 844 1863 1863 1380

Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90

Adj. Flow (vph) 279 122 111 416 349 169

RTOR Reduction (vph) 28 0 0 0 0 83

Lane Group Flow (vph) 373 0 111 416 349 86

Confl. Peds. (#/hr) 118 91 109 109

Confl. Bikes (#/hr) 10 5

Turn Type Perm Perm

Protected Phases 2 1 1

Permitted Phases 1 1

Actuated Green, G (s) 21.0 28.0 28.0 28.0 28.0

Effective Green, g (s) 21.0 28.0 28.0 28.0 28.0

Actuated g/C Ratio 0.38 0.51 0.51 0.51 0.51

Clearance Time (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 630 430 948 948 703

v/s Ratio Prot c0.23 c0.22 0.19

v/s Ratio Perm 0.13 0.06

v/c Ratio 0.59 0.26 0.44 0.37 0.12

Uniform Delay, d1 13.6 7.6 8.5 8.2 7.1

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 4.0 1.5 1.5 1.1 0.4

Delay (s) 17.6 9.1 10.0 9.3 7.4

Level of Service B A B A A

Approach Delay (s) 17.6 9.8 8.7

Approach LOS B A A

Intersection Summary

HCM Average Control Delay 11.6 HCM Level of Service B

HCM Volume to Capacity ratio 0.50

Actuated Cycle Length (s) 55.0 Sum of lost time (s) 6.0

Intersection Capacity Utilization 61.2% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 602 847 727 70 20 351

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.5

Lane Util. Factor 1.00 0.95 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.99 0.87

Flt Protected 0.95 1.00 1.00 1.00

Satd. Flow (prot) 1770 3539 3493 1591

Flt Permitted 0.95 1.00 1.00 1.00

Satd. Flow (perm) 1770 3539 3493 1591

Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97

Adj. Flow (vph) 621 873 749 72 21 362

RTOR Reduction (vph) 0 0 11 0 252 0

Lane Group Flow (vph) 621 873 810 0 131 0

Confl. Peds. (#/hr) 5

Confl. Bikes (#/hr) 10

Turn Type Prot

Protected Phases 1 6 2 4

Permitted Phases

Actuated Green, G (s) 20.0 38.0 15.0 19.5

Effective Green, g (s) 20.0 38.0 15.0 19.5

Actuated g/C Ratio 0.31 0.59 0.23 0.30

Clearance Time (s) 3.0 3.0 3.0 3.5

Lane Grp Cap (vph) 553 2101 819 485

v/s Ratio Prot c0.35 0.25 c0.23 c0.08

v/s Ratio Perm

v/c Ratio 1.12 0.42 0.99 0.27

Uniform Delay, d1 22.0 7.0 24.4 16.9

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 76.8 0.6 28.8 1.4

Delay (s) 98.8 7.6 53.2 18.2

Level of Service F A D B

Approach Delay (s) 45.5 53.2 18.2

Approach LOS D D B

Intersection Summary

HCM Average Control Delay 44.0 HCM Level of Service D

HCM Volume to Capacity ratio 0.78

Actuated Cycle Length (s) 64.0 Sum of lost time (s) 9.5

Intersection Capacity Utilization 88.5% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 40 60 680 20 80 770

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 5.0 4.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.92 1.00 1.00 1.00

Flt Protected 0.98 1.00 0.95 1.00

Satd. Flow (prot) 1678 1854 1770 1863

Flt Permitted 0.98 1.00 0.95 1.00

Satd. Flow (perm) 1678 1854 1770 1863

Peak-hour factor, PHF 0.93 0.93 0.93 0.93 0.93 0.93

Adj. Flow (vph) 43 65 731 22 86 828

RTOR Reduction (vph) 57 0 1 0 0 0

Lane Group Flow (vph) 51 0 752 0 86 828

Confl. Bikes (#/hr) 3

Turn Type Prot

Protected Phases 8 6 5 2

Permitted Phases

Actuated Green, G (s) 5.4 24.9 3.0 31.9

Effective Green, g (s) 5.4 24.9 3.0 31.9

Actuated g/C Ratio 0.12 0.54 0.06 0.69

Clearance Time (s) 4.0 5.0 4.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 196 997 115 1284

v/s Ratio Prot c0.03 c0.41 0.05 c0.44

v/s Ratio Perm

v/c Ratio 0.26 0.75 0.75 0.64

Uniform Delay, d1 18.6 8.3 21.3 4.0

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.7 3.3 23.0 1.1

Delay (s) 19.3 11.6 44.3 5.2

Level of Service B B D A

Approach Delay (s) 19.3 11.6 8.8

Approach LOS B B A

Intersection Summary

HCM Average Control Delay 10.6 HCM Level of Service B

HCM Volume to Capacity ratio 0.71

Actuated Cycle Length (s) 46.3 Sum of lost time (s) 14.0

Intersection Capacity Utilization 58.2% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL2 EBL EBT EBR WBL WBT WBR WBR2 NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 10 30 50 20 20 20 40 60 10 53 508 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 12 12 12 12 12

Total Lost time (s) 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 0.97 0.93 0.99

Flpb, ped/bikes 1.00 1.00 1.00

Frt 0.98 0.90 1.00

Flt Protected 0.98 0.99 0.99

Satd. Flow (prot) 1538 1378 1621

Flt Permitted 0.87 0.95 0.87

Satd. Flow (perm) 1368 1322 1418

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 11 32 53 21 21 21 42 63 11 56 535 21

RTOR Reduction (vph) 0 0 13 0 0 45 0 0 0 0 2 0

Lane Group Flow (vph) 0 0 104 0 0 102 0 0 0 0 621 0

Confl. Peds. (#/hr) 61 36 132

Confl. Bikes (#/hr) 16

Parking  (#/hr) 3 3 3

Turn Type Perm Perm Perm Perm Perm

Protected Phases 1 1 2

Permitted Phases 1 1 1 2 2

Actuated Green, G (s) 14.0 14.0 22.0

Effective Green, g (s) 14.0 14.0 22.0

Actuated g/C Ratio 0.23 0.23 0.37

Clearance Time (s) 4.0 4.0 4.0

Lane Grp Cap (vph) 319 308 520

v/s Ratio Prot

v/s Ratio Perm 0.08 c0.08 c0.44

v/c Ratio 0.33 0.33 1.19

Uniform Delay, d1 19.1 19.1 19.0

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 2.7 2.9 105.2

Delay (s) 21.8 22.0 124.2

Level of Service C C F

Approach Delay (s) 21.8 22.0 124.2

Approach LOS C C F

Intersection Summary

HCM Average Control Delay 83.1 HCM Level of Service F

HCM Volume to Capacity ratio 0.80

Actuated Cycle Length (s) 60.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 76.6% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBL SBT SBR SBR2 SEL2 SEL SER SER2

Lane Configurations

Volume (vph) 70 398 30 40 30 70 53 40

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 16 12 12 12 12 12 12

Total Lost time (s) 4.0 4.0

Lane Util. Factor 1.00 1.00

Frpb, ped/bikes 0.96 1.00

Flpb, ped/bikes 1.00 1.00

Frt 0.98 0.94

Flt Protected 0.99 0.97

Satd. Flow (prot) 1723 1503

Flt Permitted 0.81 0.97

Satd. Flow (perm) 1408 1503

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 74 419 32 42 32 74 56 42

RTOR Reduction (vph) 0 5 0 0 0 15 0 0

Lane Group Flow (vph) 0 562 0 0 0 189 0 0

Confl. Peds. (#/hr) 75 121

Confl. Bikes (#/hr) 16 7

Parking  (#/hr) 6 3

Turn Type Perm Perm

Protected Phases 2 4

Permitted Phases 2 4

Actuated Green, G (s) 22.0 12.0

Effective Green, g (s) 22.0 12.0

Actuated g/C Ratio 0.37 0.20

Clearance Time (s) 4.0 4.0

Lane Grp Cap (vph) 516 301

v/s Ratio Prot

v/s Ratio Perm 0.40 0.13

v/c Ratio 1.09 0.63

Uniform Delay, d1 19.0 22.0

Progression Factor 1.00 1.00

Incremental Delay, d2 66.0 9.5

Delay (s) 85.0 31.5

Level of Service F C

Approach Delay (s) 85.0 31.5

Approach LOS F C

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 10 10 10 0 0 0 0 30 30 10 20 0

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.78 0.78 0.78 0.78 0.78 0.78 0.78 0.78 0.78 0.78 0.78 0.78

Hourly flow rate (vph) 13 13 13 0 0 0 0 38 38 13 26 0

Pedestrians 11 8

Lane Width (ft) 0.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 372

pX, platoon unblocked

vC, conflicting volume 8 26 58 53 30 122 59 8

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 8 26 58 53 30 122 59 8

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 99 100 100 95 96 98 97 100

cM capacity (veh/h) 1602 1589 906 826 1044 779 820 1067

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 38 77 38

Volume Left 13 0 13

Volume Right 13 38 0

cSH 1602 922 805

Volume to Capacity 0.01 0.08 0.05

Queue Length 95th (ft) 1 7 4

Control Delay (s) 2.5 9.3 9.7

Lane LOS A A A

Approach Delay (s) 2.5 9.3 9.7

Approach LOS A A

Intersection Summary

Average Delay 7.7

Intersection Capacity Utilization 18.3% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 1291 0 0 787 20 0 0 10 0 0 0

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93

Hourly flow rate (vph) 0 1388 0 0 846 22 0 0 11 0 0 0

Pedestrians 2 13 2

Lane Width (ft) 12.0 12.0 0.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 0 1 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1282 613

pX, platoon unblocked 0.85 0.85 0.85 0.85 0.85 0.85

vC, conflicting volume 870 1401 1824 2271 709 1566 2260 436

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 870 1111 1611 2139 294 1306 2126 436

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 100 100 100 98 100 100 100

cM capacity (veh/h) 771 523 58 41 587 97 41 568

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1

Volume Total 925 463 564 304 11

Volume Left 0 0 0 0 0

Volume Right 0 0 0 22 11

cSH 1700 1700 1700 1700 587

Volume to Capacity 0.54 0.27 0.33 0.18 0.02

Queue Length 95th (ft) 0 0 0 0 1

Control Delay (s) 0.0 0.0 0.0 0.0 11.2

Lane LOS B

Approach Delay (s) 0.0 0.0 11.2

Approach LOS B

Intersection Summary

Average Delay 0.1

Intersection Capacity Utilization 46.3% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 0 1575 1034 56 0 82

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 1712 1124 61 0 89

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 226 1304

pX, platoon unblocked 0.71

vC, conflicting volume 1185 2010 592

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1185 1615 592

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 100 100 80

cM capacity (veh/h) 585 68 449

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1

Volume Total 856 856 749 436 89

Volume Left 0 0 0 0 0

Volume Right 0 0 0 61 89

cSH 1700 1700 1700 1700 449

Volume to Capacity 0.50 0.50 0.44 0.26 0.20

Queue Length 95th (ft) 0 0 0 0 18

Control Delay (s) 0.0 0.0 0.0 0.0 15.0

Lane LOS B

Approach Delay (s) 0.0 0.0 15.0

Approach LOS B

Intersection Summary

Average Delay 0.4

Intersection Capacity Utilization 46.9% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR EBR2 WBL WBT WBR NBL NBT NBR NBR2 SBL2

Lane Configurations

Volume (vph) 40 10 40 30 28 10 20 30 739 26 10 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 0.95

Frpb, ped/bikes 0.96 0.99 1.00

Flpb, ped/bikes 1.00 0.99 1.00

Frt 0.92 0.95 0.99

Flt Protected 0.98 0.98 1.00

Satd. Flow (prot) 1616 1706 3491

Flt Permitted 0.90 0.86 0.87

Satd. Flow (perm) 1479 1495 3059

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 42 11 42 32 29 11 21 32 778 27 11 11

RTOR Reduction (vph) 0 21 0 0 0 15 0 0 1 0 0 0

Lane Group Flow (vph) 0 106 0 0 0 46 0 0 847 0 0 0

Confl. Peds. (#/hr) 13 27 19 19 13 14 27 14 14

Confl. Bikes (#/hr) 2 2 5 5

Turn Type Perm Perm Perm

Protected Phases 4 4 2

Permitted Phases 4 4 2

Actuated Green, G (s) 16.0 16.0 16.0

Effective Green, g (s) 16.0 16.0 16.0

Actuated g/C Ratio 0.27 0.27 0.27

Clearance Time (s) 4.0 4.0 4.0

Lane Grp Cap (vph) 394 399 816

v/s Ratio Prot

v/s Ratio Perm c0.07 0.03 c0.28

v/c Ratio 0.27 0.11 1.04

Uniform Delay, d1 17.4 16.6 22.0

Progression Factor 0.88 1.00 1.00

Incremental Delay, d2 1.4 0.6 41.6

Delay (s) 16.7 17.2 63.6

Level of Service B B E

Approach Delay (s) 16.7 17.2 63.6

Approach LOS B B E

Intersection Summary

HCM Average Control Delay 52.8 HCM Level of Service D

HCM Volume to Capacity ratio 0.53

Actuated Cycle Length (s) 60.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 80.0% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBL SBT SBR NWL2 NWL NWR NWR2

Lane Configurations

Volume (vph) 30 552 30 12 61 33 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0

Lane Util. Factor 0.95 1.00

Frpb, ped/bikes 1.00 0.97

Flpb, ped/bikes 1.00 0.96

Frt 0.99 0.95

Flt Protected 1.00 0.97

Satd. Flow (prot) 3490 1602

Flt Permitted 0.70 0.97

Satd. Flow (perm) 2457 1602

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 32 581 32 13 64 35 11

RTOR Reduction (vph) 0 6 0 0 6 0 0

Lane Group Flow (vph) 0 650 0 0 117 0 0

Confl. Peds. (#/hr) 27 14 19 14 13 14

Confl. Bikes (#/hr) 2 2 2

Turn Type Perm Perm

Protected Phases 6 8

Permitted Phases 6 8

Actuated Green, G (s) 16.0 16.0

Effective Green, g (s) 16.0 16.0

Actuated g/C Ratio 0.27 0.27

Clearance Time (s) 4.0 4.0

Lane Grp Cap (vph) 655 427

v/s Ratio Prot

v/s Ratio Perm 0.26 0.07

v/c Ratio 0.99 0.27

Uniform Delay, d1 21.9 17.4

Progression Factor 1.00 1.00

Incremental Delay, d2 33.4 1.6

Delay (s) 55.3 19.0

Level of Service E B

Approach Delay (s) 55.3 19.0

Approach LOS E B

Intersection Summary
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 281 50 825 398 40 670

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 11 11

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95

Frpb, ped/bikes 0.99 0.93 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.98 0.95 1.00 1.00

Flt Protected 0.96 1.00 0.95 1.00

Satd. Flow (prot) 1725 3132 1711 3421

Flt Permitted 0.96 1.00 0.95 1.00

Satd. Flow (perm) 1725 3132 1711 3421

Peak-hour factor, PHF 0.93 0.93 0.93 0.93 0.93 0.93

Adj. Flow (vph) 302 54 887 428 43 720

RTOR Reduction (vph) 13 0 88 0 0 0

Lane Group Flow (vph) 343 0 1227 0 43 720

Confl. Peds. (#/hr) 87 91 91

Confl. Bikes (#/hr) 3 8

Turn Type Prot

Protected Phases 8 2 1 6

Permitted Phases

Actuated Green, G (s) 14.2 26.8 2.0 32.8

Effective Green, g (s) 14.2 26.8 2.0 32.8

Actuated g/C Ratio 0.26 0.49 0.04 0.60

Clearance Time (s) 4.0 4.0 4.0 4.0

Vehicle Extension (s) 2.0 2.0 3.0 2.0

Lane Grp Cap (vph) 445 1526 62 2040

v/s Ratio Prot c0.20 c0.39 c0.03 0.21

v/s Ratio Perm

v/c Ratio 0.77 0.80 0.69 0.35

Uniform Delay, d1 18.9 11.9 26.2 5.7

Progression Factor 1.00 0.55 1.00 1.00

Incremental Delay, d2 7.4 3.3 28.5 0.5

Delay (s) 26.3 9.8 54.7 6.2

Level of Service C A D A

Approach Delay (s) 26.3 9.8 8.9

Approach LOS C A A

Intersection Summary

HCM Average Control Delay 11.9 HCM Level of Service B

HCM Volume to Capacity ratio 0.79

Actuated Cycle Length (s) 55.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 63.5% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 0 452 525 1231 794 140

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 12 11 10 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 0.95 0.95

Frpb, ped/bikes 1.00 1.00 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.86 1.00 1.00 0.98

Flt Protected 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1611 1711 3303 3239

Flt Permitted 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1611 1711 3303 3239

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 0 476 553 1296 836 147

RTOR Reduction (vph) 0 0 0 0 23 0

Lane Group Flow (vph) 0 476 553 1296 960 0

Confl. Peds. (#/hr) 197 119 119

Confl. Bikes (#/hr) 2

Turn Type Over Prot

Protected Phases 1 1 6 2

Permitted Phases

Actuated Green, G (s) 23.3 23.3 31.0 21.7

Effective Green, g (s) 23.3 23.3 31.0 21.7

Actuated g/C Ratio 0.42 0.42 0.56 0.39

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 682 725 1862 1278

v/s Ratio Prot 0.30 c0.32 c0.39 0.30

v/s Ratio Perm

v/c Ratio 0.70 0.76 0.70 0.75

Uniform Delay, d1 13.0 13.5 8.6 14.3

Progression Factor 1.00 1.22 1.30 0.75

Incremental Delay, d2 3.1 1.7 0.8 3.8

Delay (s) 16.1 18.2 12.0 14.4

Level of Service B B B B

Approach Delay (s) 16.1 13.9 14.4

Approach LOS B B B

Intersection Summary

HCM Average Control Delay 14.4 HCM Level of Service B

HCM Volume to Capacity ratio 0.69

Actuated Cycle Length (s) 55.0 Sum of lost time (s) 5.0

Intersection Capacity Utilization 64.8% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 20 0 50 112 0 281 0 1464 296 156 1105 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 11 11 11 10 12 10

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 0.99 1.00 0.95 0.92 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.90 1.00 0.85 0.97 1.00 1.00

Flt Protected 0.99 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1632 1761 1509 3078 1652 3539

Flt Permitted 0.27 0.72 1.00 1.00 0.95 1.00

Satd. Flow (perm) 447 1328 1509 3078 1652 3539

Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94

Adj. Flow (vph) 21 0 53 119 0 299 0 1557 315 166 1176 0

RTOR Reduction (vph) 0 46 0 0 222 0 0 12 0 0 0 0

Lane Group Flow (vph) 0 28 0 119 77 0 0 1860 0 166 1176 0

Confl. Peds. (#/hr) 22 5 5 22 60 137 137 60

Confl. Bikes (#/hr) 6 10 17

Turn Type Perm Perm Prot

Protected Phases 4 8 2 1 6

Permitted Phases 4 8

Actuated Green, G (s) 15.3 15.3 15.3 64.7 15.0 84.7

Effective Green, g (s) 15.3 15.3 15.3 64.7 15.0 84.7

Actuated g/C Ratio 0.14 0.14 0.14 0.59 0.14 0.77

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 62 185 210 1810 225 2725

v/s Ratio Prot 0.05 c0.60 c0.10 0.33

v/s Ratio Perm 0.06 c0.09

v/c Ratio 0.46 0.64 0.37 1.03 0.74 0.43

Uniform Delay, d1 43.5 44.8 43.0 22.6 45.6 4.4

Progression Factor 1.01 1.00 1.00 0.66 0.91 0.66

Incremental Delay, d2 5.3 7.4 1.1 15.3 8.9 0.4

Delay (s) 49.0 52.2 44.0 30.1 50.6 3.2

Level of Service D D D C D A

Approach Delay (s) 49.0 46.4 30.1 9.1

Approach LOS D D C A

Intersection Summary

HCM Average Control Delay 24.7 HCM Level of Service C

HCM Volume to Capacity ratio 0.92

Actuated Cycle Length (s) 110.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 95.6% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 272 540 130 327 724 544 190 952 327 395 653 227

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 12 12 11 11 12 11 11 11

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 0.97 0.95

Frpb, ped/bikes 1.00 0.99 1.00 0.98 1.00 0.97 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.94 1.00 0.96 1.00 0.96

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 3403 1711 3248 1711 3185 3319 3240

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1770 3403 1711 3248 1711 3185 3319 3240

Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94

Adj. Flow (vph) 289 574 138 348 770 579 202 1013 348 420 695 241

RTOR Reduction (vph) 0 20 0 0 123 0 0 31 0 0 31 0

Lane Group Flow (vph) 289 692 0 348 1226 0 202 1330 0 420 905 0

Confl. Peds. (#/hr) 32 37 37 32 35 105 105 35

Confl. Bikes (#/hr) 2 3 2 13

Turn Type Prot Prot Prot Prot

Protected Phases 1 6 5 2 3 8 7 4

Permitted Phases

Actuated Green, G (s) 14.0 28.4 19.6 34.0 12.0 31.0 15.0 34.0

Effective Green, g (s) 14.0 28.4 19.6 34.0 12.0 31.0 15.0 34.0

Actuated g/C Ratio 0.13 0.26 0.18 0.31 0.11 0.28 0.14 0.31

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 225 879 305 1004 187 898 453 1001

v/s Ratio Prot c0.16 0.20 0.20 c0.38 0.12 c0.42 0.13 c0.28

v/s Ratio Perm

v/c Ratio 1.28 0.79 1.14 1.22 1.08 1.48 0.93 0.90

Uniform Delay, d1 48.0 38.0 45.2 38.0 49.0 39.5 47.0 36.4

Progression Factor 1.00 1.00 0.78 0.70 1.07 1.38 1.05 1.06

Incremental Delay, d2 157.4 4.7 82.4 104.4 73.6 220.1 23.7 12.2

Delay (s) 205.4 42.7 117.6 131.0 126.0 274.5 72.8 50.9

Level of Service F D F F F F E D

Approach Delay (s) 89.7 128.3 255.3 57.7

Approach LOS F F F E

Intersection Summary

HCM Average Control Delay 139.7 HCM Level of Service F

HCM Volume to Capacity ratio 1.24

Actuated Cycle Length (s) 110.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 116.7% ICU Level of Service H

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 172 20 210 60 30 80 160 1176 30 50 991 110

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.0

Lane Util. Factor 1.00 1.00 0.91 0.91

Frpb, ped/bikes 0.93 0.98 1.00 0.99

Flpb, ped/bikes 0.99 0.98 1.00 1.00

Frt 0.93 0.94 1.00 0.99

Flt Protected 0.98 0.98 0.99 1.00

Satd. Flow (prot) 1561 1655 5012 4932

Flt Permitted 0.74 0.76 0.65 0.77

Satd. Flow (perm) 1186 1274 3271 3826

Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90

Adj. Flow (vph) 191 22 233 67 33 89 178 1307 33 56 1101 122

RTOR Reduction (vph) 0 35 0 0 19 0 0 2 0 0 11 0

Lane Group Flow (vph) 0 411 0 0 170 0 0 1516 0 0 1268 0

Confl. Peds. (#/hr) 24 142 142 24 57 72 72 57

Confl. Bikes (#/hr) 2 3 5 13

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 1 1

Permitted Phases 2 2 1 1

Actuated Green, G (s) 40.7 40.7 63.3 63.3

Effective Green, g (s) 40.7 40.7 63.3 63.3

Actuated g/C Ratio 0.37 0.37 0.58 0.58

Clearance Time (s) 3.0 3.0 3.0 3.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 439 471 1882 2202

v/s Ratio Prot

v/s Ratio Perm c0.35 0.13 c0.46 0.33

v/c Ratio 0.94 0.36 1.02dl 0.58

Uniform Delay, d1 33.4 25.2 18.5 14.8

Progression Factor 1.00 1.00 1.00 0.79

Incremental Delay, d2 27.5 0.5 3.8 0.5

Delay (s) 60.9 25.7 22.3 12.2

Level of Service E C C B

Approach Delay (s) 60.9 25.7 22.3 12.2

Approach LOS E C C B

Intersection Summary

HCM Average Control Delay 23.7 HCM Level of Service C

HCM Volume to Capacity ratio 0.86

Actuated Cycle Length (s) 110.0 Sum of lost time (s) 6.0

Intersection Capacity Utilization 93.5% ICU Level of Service F

Analysis Period (min) 15

dl    Defacto Left Lane.  Recode with 1 though lane as a left lane.

c    Critical Lane Group
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Movement EBL2 EBT EBR WBL WBT WBR NBL NBT NBR2 SBL SBT SBR

Lane Configurations

Volume (vph) 308 210 160 40 120 63 140 835 50 82 851 263

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.0 5.0 5.0

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.91

Frpb, ped/bikes 1.00 0.98 0.98 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.94 0.96 1.00 0.99 0.97

Flt Protected 0.95 1.00 0.99 0.95 1.00 1.00

Satd. Flow (prot) 1770 3241 3283 1769 3494 4813

Flt Permitted 0.60 1.00 0.85 0.12 1.00 0.78

Satd. Flow (perm) 1118 3241 2826 226 3494 3782

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 324 221 168 42 126 66 147 879 53 86 896 277

RTOR Reduction (vph) 0 93 0 0 0 0 0 5 0 0 64 0

Lane Group Flow (vph) 324 296 0 0 234 0 147 927 0 0 1195 0

Confl. Peds. (#/hr) 49 49 76 73 94 94 73

Confl. Bikes (#/hr) 6 10 11 13

Turn Type Perm Perm pm+pt Perm

Protected Phases 3 3 1 6 2

Permitted Phases 3 3 6 2

Actuated Green, G (s) 34.5 34.5 34.5 37.5 37.5 30.0

Effective Green, g (s) 34.5 34.5 34.5 37.5 37.5 30.0

Actuated g/C Ratio 0.43 0.43 0.43 0.47 0.47 0.38

Clearance Time (s) 3.0 3.0 3.0 3.0 5.0 5.0

Lane Grp Cap (vph) 482 1398 1219 193 1638 1418

v/s Ratio Prot 0.09 c0.04 0.27

v/s Ratio Perm c0.29 0.08 0.32 c0.32

v/c Ratio 0.67 0.21 0.19 0.76 0.57 0.84

Uniform Delay, d1 18.2 14.2 14.1 14.5 15.4 22.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 7.3 0.3 0.4 24.3 1.4 6.3

Delay (s) 25.5 14.6 14.5 38.8 16.8 29.1

Level of Service C B B D B C

Approach Delay (s) 19.6 14.5 19.8 29.1

Approach LOS B B B C

Intersection Summary

HCM Average Control Delay 22.7 HCM Level of Service C

HCM Volume to Capacity ratio 0.75

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 11.0

Intersection Capacity Utilization 143.5% ICU Level of Service H

Analysis Period (min) 15

c    Critical Lane Group
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Movement SWR2

Lane Configurations

Volume (vph) 100

Ideal Flow (vphpl) 1900

Total Lost time (s) 5.0

Lane Util. Factor 1.00

Frpb, ped/bikes 0.95

Flpb, ped/bikes 1.00

Frt 0.86

Flt Protected 1.00

Satd. Flow (prot) 1526

Flt Permitted 1.00

Satd. Flow (perm) 1526

Peak-hour factor, PHF 0.95

Adj. Flow (vph) 105

RTOR Reduction (vph) 66

Lane Group Flow (vph) 39

Confl. Peds. (#/hr) 48

Confl. Bikes (#/hr) 6

Turn Type custom

Protected Phases

Permitted Phases 2

Actuated Green, G (s) 30.0

Effective Green, g (s) 30.0

Actuated g/C Ratio 0.38

Clearance Time (s) 5.0

Lane Grp Cap (vph) 572

v/s Ratio Prot

v/s Ratio Perm 0.03

v/c Ratio 0.07

Uniform Delay, d1 16.0

Progression Factor 1.00

Incremental Delay, d2 0.2

Delay (s) 16.3

Level of Service B

Approach Delay (s)

Approach LOS

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 160 430 120 100 640 382 190 564 60 312 543 106

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 10 11 11 11 11 11

Total Lost time (s) 4.0 5.0 4.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0

Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.94 1.00 1.00 0.97 1.00 1.00 0.90

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.94 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 4900 1770 4503 1652 3421 1485 1711 3250 1377

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 4900 1770 4503 1652 3421 1485 1711 3250 1377

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 174 467 130 109 696 415 207 613 65 339 590 115

RTOR Reduction (vph) 0 50 0 0 106 0 0 0 48 0 0 85

Lane Group Flow (vph) 174 547 0 109 1005 0 207 613 17 339 590 30

Confl. Peds. (#/hr) 114 3 3 114 67 3 3 67

Confl. Bikes (#/hr) 2 13 17 17

Parking  (#/hr) 0

Turn Type Prot Prot Prot Perm Prot Perm

Protected Phases 3 4 3 4 1 2 1 2

Permitted Phases 2 2

Actuated Green, G (s) 11.9 26.1 11.9 26.1 17.5 26.5 26.5 17.5 26.5 26.5

Effective Green, g (s) 11.9 26.1 11.9 26.1 17.5 26.5 26.5 17.5 26.5 26.5

Actuated g/C Ratio 0.12 0.26 0.12 0.26 0.18 0.26 0.26 0.18 0.26 0.26

Clearance Time (s) 4.0 5.0 4.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 211 1279 211 1175 289 907 394 299 861 365

v/s Ratio Prot c0.10 0.11 0.06 c0.22 0.13 0.18 c0.20 c0.18

v/s Ratio Perm 0.01 0.02

v/c Ratio 0.82 0.43 0.52 0.85 0.72 0.68 0.04 1.13 0.69 0.08

Uniform Delay, d1 43.0 30.7 41.3 35.1 38.9 32.9 27.3 41.2 33.0 27.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 21.3 0.1 0.9 6.0 6.9 4.0 0.2 93.2 4.4 0.4

Delay (s) 64.4 30.8 42.2 41.2 45.8 36.9 27.5 134.4 37.4 28.1

Level of Service E C D D D D C F D C

Approach Delay (s) 38.4 41.3 38.3 67.9

Approach LOS D D D E

Intersection Summary

HCM Average Control Delay 47.1 HCM Level of Service D

HCM Volume to Capacity ratio 0.85

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 86.1% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 40 71 50 62 138 199 10 1180 107 133 1160 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 4.0 4.5 4.0 4.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.91 1.00 0.91

Frpb, ped/bikes 1.00 0.98 1.00 0.96 1.00 1.00 1.00 1.00

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.94 1.00 0.85 1.00 0.99 1.00 1.00

Flt Protected 0.95 1.00 0.98 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1744 1721 1828 1517 1770 5008 1770 5075

Flt Permitted 0.48 1.00 0.85 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 879 1721 1578 1517 1770 5008 1770 5075

Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Adj. Flow (vph) 42 74 52 65 144 207 10 1229 111 139 1208 10

RTOR Reduction (vph) 0 42 0 0 0 168 0 10 0 0 1 0

Lane Group Flow (vph) 42 84 0 0 209 39 10 1330 0 139 1217 0

Confl. Peds. (#/hr) 27 16 16 27 37 16 16 37

Confl. Bikes (#/hr) 11 8 8 5

Turn Type Perm Perm Perm Prot Prot

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 8 8

Actuated Green, G (s) 15.0 15.0 15.0 15.0 1.2 35.8 15.7 50.3

Effective Green, g (s) 15.0 15.0 15.0 15.0 1.2 35.8 15.7 50.3

Actuated g/C Ratio 0.19 0.19 0.19 0.19 0.01 0.45 0.20 0.63

Clearance Time (s) 5.0 5.0 5.0 5.0 4.0 4.5 4.0 4.5

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 165 323 296 284 27 2241 347 3191

v/s Ratio Prot 0.05 0.01 c0.27 0.08 c0.24

v/s Ratio Perm 0.05 c0.13 0.03

v/c Ratio 0.25 0.26 0.71 0.14 0.37 0.59 0.40 0.38

Uniform Delay, d1 27.7 27.8 30.4 27.1 39.0 16.6 28.0 7.3

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.3 0.2 6.1 0.1 3.1 1.2 0.3 0.3

Delay (s) 28.0 27.9 36.6 27.2 42.1 17.8 28.3 7.6

Level of Service C C D C D B C A

Approach Delay (s) 27.9 31.9 18.0 9.7

Approach LOS C C B A

Intersection Summary

HCM Average Control Delay 16.8 HCM Level of Service B

HCM Volume to Capacity ratio 0.55

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 9.5

Intersection Capacity Utilization 82.8% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 300 800 210 40 939 183 210 170 80 138 170 280

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.98 1.00 0.96

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00

Frt 1.00 0.97 1.00 0.98 1.00 0.95 1.00 0.91

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 4886 1765 4902 1768 1743 1740 1627

Flt Permitted 0.95 1.00 0.27 1.00 0.17 1.00 0.60 1.00

Satd. Flow (perm) 1770 4886 494 4902 310 1743 1101 1627

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 306 816 214 41 958 187 214 173 82 141 173 286

RTOR Reduction (vph) 0 56 0 0 30 0 0 16 0 0 59 0

Lane Group Flow (vph) 306 974 0 41 1115 0 214 239 0 141 400 0

Confl. Peds. (#/hr) 32 8 8 32 27 22 22 27

Confl. Bikes (#/hr) 13 6 29 17

Turn Type Prot Perm pm+pt Perm

Protected Phases 2 3 4 5 1 6

Permitted Phases 4 1 6

Actuated Green, G (s) 21.3 56.5 31.2 31.2 34.5 34.5 20.0 20.0

Effective Green, g (s) 21.3 56.5 31.2 31.2 34.5 34.5 20.0 20.0

Actuated g/C Ratio 0.21 0.56 0.31 0.31 0.34 0.34 0.20 0.20

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 377 2761 154 1529 260 601 220 325

v/s Ratio Prot c0.17 0.20 c0.23 c0.09 0.14 c0.25

v/s Ratio Perm 0.08 0.20 0.13

v/c Ratio 0.81 0.35 0.27 0.73 0.82 0.40 0.64 1.23

Uniform Delay, d1 37.4 11.8 25.8 30.6 26.7 24.9 36.7 40.0

Progression Factor 1.00 1.00 1.27 1.22 1.00 1.00 1.00 1.00

Incremental Delay, d2 12.5 0.1 0.5 1.0 18.6 2.0 13.5 127.6

Delay (s) 49.9 11.9 33.2 38.3 45.3 26.8 50.2 167.6

Level of Service D B C D D C D F

Approach Delay (s) 20.6 38.1 35.2 140.0

Approach LOS C D D F

Intersection Summary

HCM Average Control Delay 48.3 HCM Level of Service D

HCM Volume to Capacity ratio 0.89

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 17.0

Intersection Capacity Utilization 96.5% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR2 NBL2 NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 60 40 20 40 60 92 54 939 50 80 1054 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 4.5 4.5 4.5

Lane Util. Factor 1.00 1.00 0.95 0.95

Frpb, ped/bikes 0.99 0.99 0.99 0.99

Flpb, ped/bikes 0.99 1.00 1.00 1.00

Frt 0.98 0.94 0.99 1.00

Flt Protected 0.98 0.99 1.00 1.00

Satd. Flow (prot) 1753 1704 3466 3488

Flt Permitted 0.58 0.91 0.81 0.77

Satd. Flow (perm) 1039 1569 2816 2689

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 65 43 22 43 65 100 59 1021 54 87 1146 22

RTOR Reduction (vph) 0 7 0 0 33 0 0 2 0 0 0 0

Lane Group Flow (vph) 0 123 0 0 175 0 0 1132 0 0 1255 0

Confl. Peds. (#/hr) 27 32 32 67 67 116

Confl. Bikes (#/hr) 3 3 59 41

Turn Type Perm Perm custom

Protected Phases 4 4 2

Permitted Phases 4 4 6 6!

Actuated Green, G (s) 13.2 13.2 57.8 57.8

Effective Green, g (s) 13.2 13.2 57.8 57.8

Actuated g/C Ratio 0.16 0.16 0.72 0.72

Clearance Time (s) 4.5 4.5 4.5 4.5

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 171 259 2035 1943

v/s Ratio Prot

v/s Ratio Perm c0.12 0.11 0.40 c0.47

v/c Ratio 0.72 0.67 7.38dl 0.65

Uniform Delay, d1 31.7 31.4 5.1 5.8

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 11.9 5.4 1.1 1.7

Delay (s) 43.6 36.7 6.3 7.4

Level of Service D D A A

Approach Delay (s) 43.6 36.7 6.3 7.4

Approach LOS D D A A

Intersection Summary

HCM Average Control Delay 10.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.66

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 9.0

Intersection Capacity Utilization 124.0% ICU Level of Service H

Analysis Period (min) 15

dl    Defacto Left Lane.  Recode with 1 though lane as a left lane.

dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.

!    Phase conflict between lane groups.

c    Critical Lane Group
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Movement SER SER2

Lane Configurations

Volume (vph) 280 110

Ideal Flow (vphpl) 1900 1900

Total Lost time (s) 4.5

Lane Util. Factor 1.00

Frpb, ped/bikes 1.00

Flpb, ped/bikes 1.00

Frt 0.86

Flt Protected 1.00

Satd. Flow (prot) 1611

Flt Permitted 1.00

Satd. Flow (perm) 1611

Peak-hour factor, PHF 0.92 0.92

Adj. Flow (vph) 304 120

RTOR Reduction (vph) 9 0

Lane Group Flow (vph) 415 0

Confl. Peds. (#/hr)

Confl. Bikes (#/hr) 20

Turn Type custom

Protected Phases 6!

Permitted Phases

Actuated Green, G (s) 57.8

Effective Green, g (s) 57.8

Actuated g/C Ratio 0.72

Clearance Time (s) 4.5

Vehicle Extension (s) 2.0

Lane Grp Cap (vph) 1164

v/s Ratio Prot 0.26

v/s Ratio Perm

v/c Ratio 0.36

Uniform Delay, d1 4.1

Progression Factor 1.00

Incremental Delay, d2 0.9

Delay (s) 5.0

Level of Service A

Approach Delay (s)

Approach LOS

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 20 10 100 210 60 170 10 910 170 90 693 270

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Lane Util. Factor 1.00 0.95 0.95 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 0.94 0.94 1.00 0.85

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.90 1.00 0.90 0.94 1.00 0.96

Flt Protected 0.99 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1657 1681 1481 3114 1770 2886

Flt Permitted 0.99 0.95 1.00 0.95 0.95 1.00

Satd. Flow (perm) 1657 1681 1481 2948 1770 2886

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.25 0.95 0.95 0.95

Adj. Flow (vph) 21 11 105 221 63 179 11 958 680 95 729 284

RTOR Reduction (vph) 0 98 0 0 82 0 0 101 0 0 34 0

Lane Group Flow (vph) 0 39 0 199 182 0 0 1548 0 95 979 0

Confl. Peds. (#/hr) 51 51 202 38 38 202

Confl. Bikes (#/hr) 10 37 32

Turn Type Split Split Perm Prot

Protected Phases 7 7 8 8 2 1 6

Permitted Phases 2

Actuated Green, G (s) 6.7 16.4 16.4 50.4 8.5 63.4

Effective Green, g (s) 6.7 16.4 16.4 50.4 8.5 63.4

Actuated g/C Ratio 0.07 0.16 0.16 0.50 0.08 0.63

Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 111 276 243 1486 150 1830

v/s Ratio Prot c0.02 0.12 c0.12 0.05 c0.34

v/s Ratio Perm c0.53

v/c Ratio 0.35 0.72 0.75 1.04 0.63 0.54

Uniform Delay, d1 44.6 39.6 39.8 24.8 44.2 10.1

Progression Factor 1.00 1.00 1.00 0.65 1.00 1.00

Incremental Delay, d2 0.7 7.6 10.5 33.5 6.3 1.1

Delay (s) 45.3 47.3 50.4 49.5 50.5 11.3

Level of Service D D D D D B

Approach Delay (s) 45.3 49.0 49.5 14.6

Approach LOS D D D B

Intersection Summary

HCM Average Control Delay 37.8 HCM Level of Service D

HCM Volume to Capacity ratio 0.89

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 98.4% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 260 558 200 203 682 209 150 620 193 213 750 40

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.5 5.0 3.5 5.0 3.5 5.0 3.5 5.0

Lane Util. Factor 0.97 0.95 1.00 0.95 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 0.92 1.00 0.98 1.00 0.92 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.96 1.00 0.96 1.00 0.96 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3433 3114 1770 3357 1770 3154 1770 3459

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 3433 3114 1770 3357 1770 3154 1770 3459

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 265 569 204 207 696 213 153 633 197 217 765 41

RTOR Reduction (vph) 0 37 0 0 29 0 0 29 0 0 4 0

Lane Group Flow (vph) 265 736 0 207 880 0 153 801 0 217 802 0

Confl. Peds. (#/hr) 40 258 258 40 207 221 221 207

Confl. Bikes (#/hr) 5 8 43 40

Turn Type Prot Prot Prot Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases

Actuated Green, G (s) 11.0 26.1 11.0 26.1 5.0 33.9 12.0 40.9

Effective Green, g (s) 11.0 26.1 11.0 26.1 5.0 33.9 12.0 40.9

Actuated g/C Ratio 0.11 0.26 0.11 0.26 0.05 0.34 0.12 0.41

Clearance Time (s) 3.5 5.0 3.5 5.0 3.5 5.0 3.5 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 378 813 195 876 89 1069 212 1415

v/s Ratio Prot 0.08 0.24 c0.12 c0.26 c0.09 c0.25 c0.12 0.23

v/s Ratio Perm

v/c Ratio 0.70 0.91 1.06 1.00 1.72 0.75 1.02 0.57

Uniform Delay, d1 42.9 35.8 44.5 37.0 47.5 29.3 44.0 22.7

Progression Factor 0.93 1.24 1.00 1.00 1.00 1.00 1.12 0.74

Incremental Delay, d2 4.5 12.6 81.7 31.6 366.3 4.8 63.1 1.4

Delay (s) 44.5 56.9 126.2 68.5 413.8 34.1 112.3 18.3

Level of Service D E F E F C F B

Approach Delay (s) 53.7 79.2 93.2 38.3

Approach LOS D E F D

Intersection Summary

HCM Average Control Delay 66.1 HCM Level of Service E

HCM Volume to Capacity ratio 0.94

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 17.0

Intersection Capacity Utilization 87.3% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 50 852 30 25 1007 54 30 50 28 45 40 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 4.5 4.5

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 0.99

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 0.99

Frt 1.00 0.99 1.00 0.99 0.97 0.97

Flt Protected 0.95 1.00 0.95 1.00 0.99 0.98

Satd. Flow (prot) 1766 3516 1760 3506 1744 1747

Flt Permitted 0.19 1.00 0.26 1.00 0.91 0.85

Satd. Flow (perm) 356 3516 476 3506 1608 1522

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 53 897 32 26 1060 57 32 53 29 47 42 21

RTOR Reduction (vph) 0 3 0 0 5 0 0 15 0 0 10 0

Lane Group Flow (vph) 53 926 0 26 1112 0 0 99 0 0 100 0

Confl. Peds. (#/hr) 11 25 25 11 16 16 16 16

Confl. Bikes (#/hr) 5 10 35 48

Turn Type Perm Perm Perm Perm

Protected Phases 1 1 2 2

Permitted Phases 1 1 2 2

Actuated Green, G (s) 46.0 46.0 46.0 46.0 25.0 25.0

Effective Green, g (s) 46.0 46.0 46.0 46.0 25.0 25.0

Actuated g/C Ratio 0.57 0.57 0.57 0.57 0.31 0.31

Clearance Time (s) 5.5 5.5 5.5 5.5 4.5 4.5

Lane Grp Cap (vph) 202 1997 270 1991 496 470

v/s Ratio Prot 0.26 c0.32

v/s Ratio Perm 0.15 0.05 0.06 c0.07

v/c Ratio 0.26 0.46 0.10 0.56 0.20 0.21

Uniform Delay, d1 8.9 10.3 8.0 11.1 20.6 20.7

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 3.1 0.8 0.7 1.1 0.9 1.0

Delay (s) 12.0 11.0 8.7 12.2 21.5 21.7

Level of Service B B A B C C

Approach Delay (s) 11.1 12.1 21.5 21.7

Approach LOS B B C C

Intersection Summary

HCM Average Control Delay 12.6 HCM Level of Service B

HCM Volume to Capacity ratio 0.44

Actuated Cycle Length (s) 81.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 70.7% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 408 773 60 60 1102 215 80 63 40 216 86 407

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 10 11 11 11 11 11 12 12 12 12 12 12

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.97 0.95 1.00 0.95 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 0.99 1.00 0.91

Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 0.98 1.00

Frt 1.00 0.99 1.00 0.98 0.97 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.98 0.97 1.00

Satd. Flow (prot) 3204 3342 1711 3293 1721 1771 1444

Flt Permitted 0.95 1.00 0.95 1.00 0.56 0.64 1.00

Satd. Flow (perm) 3204 3342 1711 3293 986 1181 1444

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 429 814 63 63 1160 226 84 66 42 227 91 428

RTOR Reduction (vph) 0 4 0 0 13 0 0 10 0 0 0 252

Lane Group Flow (vph) 429 873 0 63 1373 0 0 182 0 0 318 176

Confl. Peds. (#/hr) 54 49 49 54 65 29 29 65

Confl. Bikes (#/hr) 6 3 8 6

Turn Type Prot Prot Perm Perm Perm

Protected Phases 7 4 3 8 2 6

Permitted Phases 2 6 6

Actuated Green, G (s) 17.8 56.8 6.4 45.4 34.8 34.8 34.8

Effective Green, g (s) 17.8 56.8 6.4 45.4 34.8 34.8 34.8

Actuated g/C Ratio 0.16 0.52 0.06 0.41 0.32 0.32 0.32

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 518 1726 100 1359 312 374 457

v/s Ratio Prot c0.13 0.26 0.04 c0.42

v/s Ratio Perm 0.18 c0.27 0.12

v/c Ratio 0.83 0.51 0.63 1.01 0.58 0.85 0.39

Uniform Delay, d1 44.6 17.4 50.6 32.3 31.5 35.2 29.3

Progression Factor 0.72 0.38 1.05 0.85 1.00 1.00 1.00

Incremental Delay, d2 3.4 0.3 7.0 20.7 2.8 16.7 0.5

Delay (s) 35.4 6.9 60.0 48.1 34.3 51.8 29.8

Level of Service D A E D C D C

Approach Delay (s) 16.3 48.6 34.3 39.2

Approach LOS B D C D

Intersection Summary

HCM Average Control Delay 34.5 HCM Level of Service C

HCM Volume to Capacity ratio 0.92

Actuated Cycle Length (s) 110.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 96.7% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 51 960 51 40 1282 10 22 10 40 10 10 12

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 54 1011 54 42 1349 11 23 11 42 11 11 13

Pedestrians 16 5 17 11

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 1 0 1 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 882 649

pX, platoon unblocked 0.85 0.86 0.92 0.92 0.86 0.92 0.92 0.85

vC, conflicting volume 1371 1081 1955 2617 554 2115 2639 707

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1091 767 1183 1900 154 1357 1923 313

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 90 94 75 80 94 85 79 98

cM capacity (veh/h) 537 714 93 52 730 68 51 569

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 559 559 717 685 76 34

Volume Left 54 0 42 0 23 11

Volume Right 0 54 0 11 42 13

cSH 537 1700 714 1700 149 88

Volume to Capacity 0.10 0.33 0.06 0.40 0.51 0.38

Queue Length 95th (ft) 8 0 5 0 61 38

Control Delay (s) 2.8 0.0 1.6 0.0 51.7 69.8

Lane LOS A A F F

Approach Delay (s) 1.4 0.8 51.7 69.8

Approach LOS F F

Intersection Summary

Average Delay 3.4

Intersection Capacity Utilization 80.4% ICU Level of Service D

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 40 928 63 50 1176 40 64 10 70 20 20 50

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.95 0.96 0.96 0.96 0.96

Hourly flow rate (vph) 42 967 66 52 1225 42 67 11 73 21 21 52

Pedestrians 3 3 21 21

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 0 2 2

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1206 325

pX, platoon unblocked 0.74 0.91 0.78 0.78 0.91 0.78 0.78 0.74

vC, conflicting volume 1288 1053 1886 2496 540 2019 2508 657

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 673 868 1069 1852 306 1240 1867 0

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 94 92 8 78 88 68 55 93

cM capacity (veh/h) 661 692 72 48 617 65 47 782

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 525 549 665 654 150 94

Volume Left 42 0 52 0 67 21

Volume Right 0 66 0 42 73 52

cSH 661 1700 692 1700 119 112

Volume to Capacity 0.06 0.32 0.08 0.38 1.26 0.83

Queue Length 95th (ft) 5 0 6 0 243 122

Control Delay (s) 1.7 0.0 2.0 0.0 238.2 115.6

Lane LOS A A F F

Approach Delay (s) 0.8 1.0 238.2 115.6

Approach LOS F F

Intersection Summary

Average Delay 18.5

Intersection Capacity Utilization 89.4% ICU Level of Service E

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 141 526 351 240 917 120 169 180 170 100 70 91

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 16 12 12 12 12

Total Lost time (s) 5.5 5.5 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 1.00

Frpb, ped/bikes 0.97 0.99 0.98 0.98

Flpb, ped/bikes 1.00 1.00 0.99 1.00

Frt 0.95 0.99 0.96 0.95

Flt Protected 0.99 0.99 0.98 0.98

Satd. Flow (prot) 3241 3428 1933 1695

Flt Permitted 0.60 0.56 0.78 0.67

Satd. Flow (perm) 1949 1928 1536 1155

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 148 554 369 253 965 126 178 189 179 105 74 96

RTOR Reduction (vph) 0 124 0 0 14 0 0 32 0 0 35 0

Lane Group Flow (vph) 0 947 0 0 1330 0 0 514 0 0 240 0

Confl. Peds. (#/hr) 37 29 29 37 59 45 45 59

Confl. Bikes (#/hr) 5 8 2 2

Turn Type Perm pm+pt Perm Perm

Protected Phases 1 4 3 2 2

Permitted Phases 1 3 2 2

Actuated Green, G (s) 15.5 26.5 19.0 19.0

Effective Green, g (s) 15.5 26.5 19.0 19.0

Actuated g/C Ratio 0.28 0.48 0.35 0.35

Clearance Time (s) 5.5 5.5 4.0 4.0

Lane Grp Cap (vph) 549 1147 531 399

v/s Ratio Prot c0.17

v/s Ratio Perm c0.49 0.39 c0.33 0.21

v/c Ratio 1.73 1.16 0.97 0.60

Uniform Delay, d1 19.8 14.2 17.7 14.9

Progression Factor 1.06 1.00 1.00 1.00

Incremental Delay, d2 333.6 81.8 31.9 6.5

Delay (s) 354.5 96.1 49.6 21.4

Level of Service F F D C

Approach Delay (s) 354.5 96.1 49.6 21.4

Approach LOS F F D C

Intersection Summary

HCM Average Control Delay 167.4 HCM Level of Service F

HCM Volume to Capacity ratio 1.37

Actuated Cycle Length (s) 55.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 116.8% ICU Level of Service H

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 175 110 80 417 315 112

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.0 3.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 0.87 1.00 1.00 1.00 0.49

Flpb, ped/bikes 1.00 0.74 1.00 1.00 1.00

Frt 0.95 1.00 1.00 1.00 0.85

Flt Protected 0.97 0.95 1.00 1.00 1.00

Satd. Flow (prot) 1482 1307 1863 1863 778

Flt Permitted 0.97 0.44 1.00 1.00 1.00

Satd. Flow (perm) 1482 610 1863 1863 778

Peak-hour factor, PHF 0.80 0.80 0.80 0.80 0.80 0.80

Adj. Flow (vph) 219 138 100 521 394 140

RTOR Reduction (vph) 17 0 0 0 0 69

Lane Group Flow (vph) 340 0 100 521 394 71

Confl. Peds. (#/hr) 146 248 501 501

Confl. Bikes (#/hr) 16 17

Turn Type Perm Perm

Protected Phases 2 1 1

Permitted Phases 1 1

Actuated Green, G (s) 21.0 28.0 28.0 28.0 28.0

Effective Green, g (s) 21.0 28.0 28.0 28.0 28.0

Actuated g/C Ratio 0.38 0.51 0.51 0.51 0.51

Clearance Time (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 566 311 948 948 396

v/s Ratio Prot c0.23 c0.28 0.21

v/s Ratio Perm 0.16 0.09

v/c Ratio 0.60 0.32 0.55 0.42 0.18

Uniform Delay, d1 13.6 7.9 9.2 8.4 7.3

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 4.7 2.7 2.3 1.3 1.0

Delay (s) 18.3 10.6 11.5 9.7 8.3

Level of Service B B B A A

Approach Delay (s) 18.3 11.4 9.4

Approach LOS B B A

Intersection Summary

HCM Average Control Delay 12.3 HCM Level of Service B

HCM Volume to Capacity ratio 0.57

Actuated Cycle Length (s) 55.0 Sum of lost time (s) 6.0

Intersection Capacity Utilization 57.4% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 284 569 822 80 60 310

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.5

Lane Util. Factor 1.00 0.95 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.99 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.99 0.89

Flt Protected 0.95 1.00 1.00 0.99

Satd. Flow (prot) 1770 3539 3457 1616

Flt Permitted 0.95 1.00 1.00 0.99

Satd. Flow (perm) 1770 3539 3457 1616

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 299 599 865 84 63 326

RTOR Reduction (vph) 0 0 11 0 227 0

Lane Group Flow (vph) 299 599 938 0 162 0

Confl. Peds. (#/hr) 35 35 3

Confl. Bikes (#/hr) 14 2

Turn Type Prot

Protected Phases 1 6 2 4

Permitted Phases

Actuated Green, G (s) 20.0 38.0 15.0 19.5

Effective Green, g (s) 20.0 38.0 15.0 19.5

Actuated g/C Ratio 0.31 0.59 0.23 0.30

Clearance Time (s) 3.0 3.0 3.0 3.5

Lane Grp Cap (vph) 553 2101 810 492

v/s Ratio Prot c0.17 0.17 c0.27 c0.10

v/s Ratio Perm

v/c Ratio 0.54 0.29 1.16 0.33

Uniform Delay, d1 18.2 6.4 24.5 17.2

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 3.8 0.3 84.5 1.8

Delay (s) 22.0 6.7 109.0 19.0

Level of Service C A F B

Approach Delay (s) 11.8 109.0 19.0

Approach LOS B F B

Intersection Summary

HCM Average Control Delay 54.3 HCM Level of Service D

HCM Volume to Capacity ratio 0.63

Actuated Cycle Length (s) 64.0 Sum of lost time (s) 9.5

Intersection Capacity Utilization 74.0% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 60 70 850 30 61 560

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 5.0 4.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frpb, ped/bikes 0.99 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.93 1.00 1.00 1.00

Flt Protected 0.98 1.00 0.95 1.00

Satd. Flow (prot) 1673 1852 1770 1863

Flt Permitted 0.98 1.00 0.95 1.00

Satd. Flow (perm) 1673 1852 1770 1863

Peak-hour factor, PHF 0.89 0.89 0.89 0.89 0.89 0.89

Adj. Flow (vph) 67 79 955 34 69 629

RTOR Reduction (vph) 69 0 2 0 0 0

Lane Group Flow (vph) 77 0 987 0 69 629

Confl. Peds. (#/hr) 2

Confl. Bikes (#/hr) 16

Turn Type Prot

Protected Phases 8 6 5 2

Permitted Phases

Actuated Green, G (s) 6.2 26.4 3.1 33.5

Effective Green, g (s) 6.2 26.4 3.1 33.5

Actuated g/C Ratio 0.13 0.54 0.06 0.69

Clearance Time (s) 4.0 5.0 4.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 213 1004 113 1282

v/s Ratio Prot c0.05 c0.53 0.04 c0.34

v/s Ratio Perm

v/c Ratio 0.36 0.98 0.61 0.49

Uniform Delay, d1 19.4 10.9 22.2 3.6

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.1 24.2 9.4 0.3

Delay (s) 20.5 35.1 31.6 3.9

Level of Service C D C A

Approach Delay (s) 20.5 35.1 6.6

Approach LOS C D A

Intersection Summary

HCM Average Control Delay 23.1 HCM Level of Service C

HCM Volume to Capacity ratio 0.88

Actuated Cycle Length (s) 48.7 Sum of lost time (s) 14.0

Intersection Capacity Utilization 66.3% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL2 EBL EBT EBR WBL WBT WBR WBR2 NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 10 20 20 10 30 10 30 50 10 44 530 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 12 12 12 12 12

Total Lost time (s) 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 0.95 0.61 0.99

Flpb, ped/bikes 0.78 0.94 0.98

Frt 0.98 0.91 1.00

Flt Protected 0.98 0.99 1.00

Satd. Flow (prot) 1176 857 1580

Flt Permitted 0.84 0.92 0.94

Satd. Flow (perm) 1016 802 1489

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 10 20 20 10 31 10 31 51 10 45 541 20

RTOR Reduction (vph) 0 0 8 0 0 15 0 0 0 0 2 0

Lane Group Flow (vph) 0 0 52 0 0 108 0 0 0 0 614 0

Confl. Peds. (#/hr) 218 161 119 119 218 161 194 218 339

Confl. Bikes (#/hr) 2 5 5 33

Parking  (#/hr) 3 3 3

Turn Type Perm Perm Perm

Protected Phases 1 1 2

Permitted Phases 1 1 2

Actuated Green, G (s) 14.0 14.0 25.0

Effective Green, g (s) 14.0 14.0 25.0

Actuated g/C Ratio 0.23 0.23 0.42

Clearance Time (s) 4.0 4.0 4.0

Lane Grp Cap (vph) 237 187 620

v/s Ratio Prot

v/s Ratio Perm 0.05 c0.14 c0.41

v/c Ratio 0.22 0.58 0.99

Uniform Delay, d1 18.6 20.4 17.4

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 2.1 10.0 34.0

Delay (s) 20.7 30.5 51.3

Level of Service C C D

Approach Delay (s) 20.7 30.5 51.3

Approach LOS C C D

Intersection Summary

HCM Average Control Delay 39.0 HCM Level of Service D

HCM Volume to Capacity ratio 0.83

Actuated Cycle Length (s) 60.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 74.0% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBL SBT SBR SBR2 SEL2 SEL SER SER2

Lane Configurations

Volume (vph) 40 343 30 30 30 20 36 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 16 12 12 12 12 12 12

Total Lost time (s) 4.0 4.0

Lane Util. Factor 1.00 1.00

Frpb, ped/bikes 0.93 0.74

Flpb, ped/bikes 0.99 0.68

Frt 0.98 0.94

Flt Protected 1.00 0.97

Satd. Flow (prot) 1646 760

Flt Permitted 0.93 0.97

Satd. Flow (perm) 1533 760

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 41 350 31 31 31 20 37 10

RTOR Reduction (vph) 0 5 0 0 0 7 0 0

Lane Group Flow (vph) 0 448 0 0 0 91 0 0

Confl. Peds. (#/hr) 339 194 218 101 213 75 122

Confl. Bikes (#/hr) 16 27

Parking  (#/hr) 6 3

Turn Type Perm Perm

Protected Phases 2 4

Permitted Phases 2 4

Actuated Green, G (s) 25.0 9.0

Effective Green, g (s) 25.0 9.0

Actuated g/C Ratio 0.42 0.15

Clearance Time (s) 4.0 4.0

Lane Grp Cap (vph) 639 114

v/s Ratio Prot

v/s Ratio Perm 0.29 0.12

v/c Ratio 0.70 0.80

Uniform Delay, d1 14.4 24.6

Progression Factor 1.00 1.00

Incremental Delay, d2 6.3 42.8

Delay (s) 20.8 67.4

Level of Service C E

Approach Delay (s) 20.8 67.4

Approach LOS C E

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 20 10 0 0 0 0 0 10 20 30 10 0

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75

Hourly flow rate (vph) 27 13 0 0 0 0 0 13 27 40 13 0

Pedestrians 2 10 2 10

Lane Width (ft) 12.0 0.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 0 0 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 380

pX, platoon unblocked

vC, conflicting volume 10 15 77 79 25 120 79 12

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 10 15 77 79 25 120 79 12

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 98 100 100 98 97 95 98 100

cM capacity (veh/h) 1596 1600 879 790 1049 800 790 1058

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 40 40 53

Volume Left 27 0 40

Volume Right 0 27 0

cSH 1596 946 797

Volume to Capacity 0.02 0.04 0.07

Queue Length 95th (ft) 1 3 5

Control Delay (s) 4.9 9.0 9.8

Lane LOS A A A

Approach Delay (s) 4.9 9.0 9.8

Approach LOS A A

Intersection Summary

Average Delay 8.1

Intersection Capacity Utilization 24.4% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 952 0 0 1112 10 0 0 20 0 0 0

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91

Hourly flow rate (vph) 0 1046 0 0 1222 11 0 0 22 0 0 0

Pedestrians 6 13 21

Lane Width (ft) 12.0 12.0 0.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 1 1 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1247 648

pX, platoon unblocked 0.76 0.91 0.80 0.80 0.91 0.80 0.80 0.76

vC, conflicting volume 1254 1059 1670 2313 542 1800 2308 637

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 702 874 856 1657 307 1017 1650 0

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 100 100 100 96 100 100 100

cM capacity (veh/h) 677 693 198 77 619 147 78 824

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1

Volume Total 697 349 815 418 22

Volume Left 0 0 0 0 0

Volume Right 0 0 0 11 22

cSH 1700 1700 1700 1700 619

Volume to Capacity 0.41 0.21 0.48 0.25 0.04

Queue Length 95th (ft) 0 0 0 0 3

Control Delay (s) 0.0 0.0 0.0 0.0 11.0

Lane LOS B

Approach Delay (s) 0.0 0.0 11.0

Approach LOS B

Intersection Summary

Average Delay 0.1

Intersection Capacity Utilization 38.1% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 0 1042 1296 100 0 33

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96

Hourly flow rate (vph) 0 1085 1350 104 0 34

Pedestrians 67

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 6

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 241 1290

pX, platoon unblocked 0.84

vC, conflicting volume 1521 2012 794

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1521 1818 794

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 100 100 89

cM capacity (veh/h) 410 55 312

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1

Volume Total 543 543 900 554 34

Volume Left 0 0 0 0 0

Volume Right 0 0 0 104 34

cSH 1700 1700 1700 1700 312

Volume to Capacity 0.32 0.32 0.53 0.33 0.11

Queue Length 95th (ft) 0 0 0 0 9

Control Delay (s) 0.0 0.0 0.0 0.0 17.9

Lane LOS C

Approach Delay (s) 0.0 0.0 17.9

Approach LOS C

Intersection Summary

Average Delay 0.2

Intersection Capacity Utilization 49.4% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR EBR2 WBL WBT WBR NBL NBT NBR NBR2 SBL2

Lane Configurations

Volume (vph) 20 10 30 20 18 10 10 10 618 17 10 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 0.95

Frpb, ped/bikes 0.97 0.99 1.00

Flpb, ped/bikes 1.00 0.99 1.00

Frt 0.92 0.96 0.99

Flt Protected 0.99 0.98 1.00

Satd. Flow (prot) 1629 1730 3507

Flt Permitted 0.94 0.88 0.94

Satd. Flow (perm) 1549 1563 3311

Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90

Adj. Flow (vph) 22 11 33 22 20 11 11 11 687 19 11 11

RTOR Reduction (vph) 0 16 0 0 0 8 0 0 1 0 0 0

Lane Group Flow (vph) 0 72 0 0 0 34 0 0 727 0 0 0

Confl. Peds. (#/hr) 17 14 14 17 14 3

Confl. Bikes (#/hr) 8 8

Turn Type Perm Perm Perm

Protected Phases 4 4 2

Permitted Phases 4 4 2

Actuated Green, G (s) 16.0 16.0 16.0

Effective Green, g (s) 16.0 16.0 16.0

Actuated g/C Ratio 0.27 0.27 0.27

Clearance Time (s) 4.0 4.0 4.0

Lane Grp Cap (vph) 413 417 883

v/s Ratio Prot

v/s Ratio Perm c0.05 0.02 0.22

v/c Ratio 0.17 0.08 0.82

Uniform Delay, d1 16.9 16.5 20.7

Progression Factor 0.93 1.00 1.00

Incremental Delay, d2 0.7 0.4 8.5

Delay (s) 16.3 16.9 29.2

Level of Service B B C

Approach Delay (s) 16.3 16.9 29.2

Approach LOS B B C

Intersection Summary

HCM Average Control Delay 29.7 HCM Level of Service C

HCM Volume to Capacity ratio 0.39

Actuated Cycle Length (s) 60.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 64.0% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBL SBT SBR NWL2 NWL NWR

Lane Configurations

Volume (vph) 30 502 20 10 20 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0

Lane Util. Factor 0.95 1.00

Frpb, ped/bikes 1.00 1.00

Flpb, ped/bikes 1.00 1.00

Frt 0.99 0.95

Flt Protected 1.00 0.97

Satd. Flow (prot) 3502 1711

Flt Permitted 0.76 0.97

Satd. Flow (perm) 2688 1711

Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90

Adj. Flow (vph) 33 558 22 11 22 22

RTOR Reduction (vph) 0 4 0 0 0 0

Lane Group Flow (vph) 0 620 0 0 55 0

Confl. Peds. (#/hr) 3 14

Confl. Bikes (#/hr) 2

Turn Type Perm Perm

Protected Phases 6 8

Permitted Phases 6 8

Actuated Green, G (s) 16.0 16.0

Effective Green, g (s) 16.0 16.0

Actuated g/C Ratio 0.27 0.27

Clearance Time (s) 4.0 4.0

Lane Grp Cap (vph) 717 456

v/s Ratio Prot

v/s Ratio Perm c0.23 0.03

v/c Ratio 0.86 0.12

Uniform Delay, d1 21.0 16.7

Progression Factor 1.00 1.00

Incremental Delay, d2 13.1 0.5

Delay (s) 34.1 17.2

Level of Service C B

Approach Delay (s) 34.1 17.2

Approach LOS C B

Intersection Summary
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 214 30 665 208 30 520

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 11 11

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 0.98 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.98 0.96 1.00 1.00

Flt Protected 0.96 1.00 0.95 1.00

Satd. Flow (prot) 1750 3359 1711 3421

Flt Permitted 0.96 1.00 0.95 1.00

Satd. Flow (perm) 1750 3359 1711 3421

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 218 31 679 212 31 531

RTOR Reduction (vph) 10 0 42 0 0 0

Lane Group Flow (vph) 239 0 849 0 31 531

Confl. Peds. (#/hr) 8 19 19

Confl. Bikes (#/hr) 3 11

Turn Type Prot

Protected Phases 8 2 1 6

Permitted Phases

Actuated Green, G (s) 11.8 28.7 2.5 35.2

Effective Green, g (s) 11.8 28.7 2.5 35.2

Actuated g/C Ratio 0.21 0.52 0.05 0.64

Clearance Time (s) 4.0 4.0 4.0 4.0

Vehicle Extension (s) 2.0 2.0 3.0 2.0

Lane Grp Cap (vph) 375 1753 78 2189

v/s Ratio Prot c0.14 c0.25 c0.02 0.16

v/s Ratio Perm

v/c Ratio 0.64 0.48 0.40 0.24

Uniform Delay, d1 19.7 8.4 25.5 4.2

Progression Factor 1.00 0.47 1.00 1.00

Incremental Delay, d2 2.6 0.9 3.3 0.3

Delay (s) 22.3 4.8 28.8 4.5

Level of Service C A C A

Approach Delay (s) 22.3 4.8 5.8

Approach LOS C A A

Intersection Summary

HCM Average Control Delay 7.7 HCM Level of Service A

HCM Volume to Capacity ratio 0.52

Actuated Cycle Length (s) 55.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 46.0% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 0 402 416 873 662 70

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 12 12 11 10 11 11

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 0.95 0.95

Frpb, ped/bikes 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.86 1.00 1.00 0.99

Flt Protected 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1611 1711 3303 3348

Flt Permitted 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1611 1711 3303 3348

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 0 410 424 891 676 71

RTOR Reduction (vph) 0 0 0 0 12 0

Lane Group Flow (vph) 0 410 424 891 735 0

Confl. Peds. (#/hr) 32

Confl. Bikes (#/hr) 5 6

Turn Type Over Prot

Protected Phases 1 1 6 2

Permitted Phases

Actuated Green, G (s) 20.2 20.2 31.0 24.8

Effective Green, g (s) 20.2 20.2 31.0 24.8

Actuated g/C Ratio 0.37 0.37 0.56 0.45

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 592 628 1862 1510

v/s Ratio Prot c0.25 0.25 c0.27 0.22

v/s Ratio Perm

v/c Ratio 0.69 0.68 0.48 0.49

Uniform Delay, d1 14.8 14.6 7.2 10.6

Progression Factor 1.00 1.23 0.87 0.78

Incremental Delay, d2 3.5 2.2 0.7 1.1

Delay (s) 18.3 20.2 6.9 9.4

Level of Service B C A A

Approach Delay (s) 18.3 11.2 9.4

Approach LOS B B A

Intersection Summary

HCM Average Control Delay 11.8 HCM Level of Service B

HCM Volume to Capacity ratio 0.54

Actuated Cycle Length (s) 55.0 Sum of lost time (s) 5.0

Intersection Capacity Utilization 54.0% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 20 0 30 101 0 244 0 1021 251 178 886 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 11 11 11 10 12 10

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 1.00 0.97 0.94 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.92 1.00 0.85 0.97 1.00 1.00

Flt Protected 0.98 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1670 1770 1535 3111 1652 3539

Flt Permitted 0.36 0.80 1.00 1.00 0.95 1.00

Satd. Flow (perm) 619 1489 1535 3111 1652 3539

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 20 0 31 103 0 249 0 1042 256 182 904 0

RTOR Reduction (vph) 0 27 0 0 218 0 0 14 0 0 0 0

Lane Group Flow (vph) 0 24 0 103 31 0 0 1284 0 182 904 0

Confl. Peds. (#/hr) 16 16 92 92 17

Confl. Bikes (#/hr) 16 24

Turn Type Perm Perm Prot

Protected Phases 4 8 2 1 6

Permitted Phases 4 8

Actuated Green, G (s) 13.9 13.9 13.9 66.1 15.0 86.1

Effective Green, g (s) 13.9 13.9 13.9 66.1 15.0 86.1

Actuated g/C Ratio 0.13 0.13 0.13 0.60 0.14 0.78

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 78 188 194 1869 225 2770

v/s Ratio Prot 0.02 c0.41 c0.11 0.26

v/s Ratio Perm 0.04 c0.07

v/c Ratio 0.31 0.55 0.16 0.69 0.81 0.33

Uniform Delay, d1 43.7 45.1 42.9 14.9 46.1 3.5

Progression Factor 0.99 1.00 1.00 0.47 0.98 0.76

Incremental Delay, d2 2.2 3.2 0.4 0.8 17.0 0.3

Delay (s) 45.2 48.3 43.3 7.9 62.0 2.9

Level of Service D D D A E A

Approach Delay (s) 45.2 44.7 7.9 12.8

Approach LOS D D A B

Intersection Summary

HCM Average Control Delay 15.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.69

Actuated Cycle Length (s) 110.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 81.0% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 222 610 60 217 584 474 90 582 206 448 433 117

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 11 12 12 11 11 12 11 11 11

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 0.97 0.95

Frpb, ped/bikes 1.00 1.00 1.00 0.98 1.00 0.98 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.99 1.00 0.93 1.00 0.96 1.00 0.97

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 3492 1711 3234 1711 3232 3319 3292

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 1770 3492 1711 3234 1711 3232 3319 3292

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 227 622 61 221 596 484 92 594 210 457 442 119

RTOR Reduction (vph) 0 8 0 0 133 0 0 33 0 0 21 0

Lane Group Flow (vph) 227 676 0 221 947 0 92 771 0 457 540 0

Confl. Peds. (#/hr) 35 49 8

Confl. Bikes (#/hr) 13

Turn Type Prot Prot Prot Prot

Protected Phases 1 6 5 2 3 8 7 4

Permitted Phases

Actuated Green, G (s) 14.0 27.5 20.5 34.0 8.9 30.2 15.8 37.1

Effective Green, g (s) 14.0 27.5 20.5 34.0 8.9 30.2 15.8 37.1

Actuated g/C Ratio 0.13 0.25 0.19 0.31 0.08 0.27 0.14 0.34

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 225 873 319 1000 138 887 477 1110

v/s Ratio Prot c0.13 0.19 0.13 c0.29 0.05 c0.24 c0.14 0.16

v/s Ratio Perm

v/c Ratio 1.01 0.77 0.69 0.95 0.67 0.87 0.96 0.49

Uniform Delay, d1 48.0 38.4 41.8 37.1 49.1 38.0 46.8 28.9

Progression Factor 1.00 1.00 0.72 0.62 0.93 0.95 0.98 1.00

Incremental Delay, d2 62.3 4.3 4.2 12.5 11.4 11.2 29.7 1.5

Delay (s) 110.3 42.7 34.4 35.3 57.3 47.1 75.5 30.4

Level of Service F D C D E D E C

Approach Delay (s) 59.5 35.1 48.2 50.7

Approach LOS E D D D

Intersection Summary

HCM Average Control Delay 47.2 HCM Level of Service D

HCM Volume to Capacity ratio 0.93

Actuated Cycle Length (s) 110.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 96.6% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 32 10 40 30 20 50 60 766 10 40 631 29

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.0

Lane Util. Factor 1.00 1.00 0.91 0.91

Frpb, ped/bikes 0.99 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.93 0.93 1.00 0.99

Flt Protected 0.98 0.99 1.00 1.00

Satd. Flow (prot) 1680 1682 5050 5024

Flt Permitted 0.73 0.85 0.83 0.85

Satd. Flow (perm) 1248 1446 4220 4284

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 33 10 41 31 20 51 61 782 10 41 644 30

RTOR Reduction (vph) 0 37 0 0 47 0 0 0 0 0 1 0

Lane Group Flow (vph) 0 47 0 0 55 0 0 853 0 0 714 0

Confl. Peds. (#/hr) 11 9 9 11 14 25 25 14

Confl. Bikes (#/hr) 2 3 6 6

Turn Type Perm Perm Perm Perm

Protected Phases 2 2 1 1

Permitted Phases 2 2 1 1

Actuated Green, G (s) 9.5 9.5 94.5 94.5

Effective Green, g (s) 9.5 9.5 94.5 94.5

Actuated g/C Ratio 0.09 0.09 0.86 0.86

Clearance Time (s) 3.0 3.0 3.0 3.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 108 125 3625 3680

v/s Ratio Prot

v/s Ratio Perm 0.04 c0.04 c0.20 0.17

v/c Ratio 0.43 0.44 0.24 0.19

Uniform Delay, d1 47.7 47.7 1.4 1.3

Progression Factor 1.00 1.00 1.00 0.26

Incremental Delay, d2 2.7 2.5 0.2 0.1

Delay (s) 50.4 50.2 1.5 0.4

Level of Service D D A A

Approach Delay (s) 50.4 50.2 1.5 0.4

Approach LOS D D A A

Intersection Summary

HCM Average Control Delay 6.3 HCM Level of Service A

HCM Volume to Capacity ratio 0.25

Actuated Cycle Length (s) 110.0 Sum of lost time (s) 6.0

Intersection Capacity Utilization 69.4% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL2 EBT EBR WBL WBT WBR NBL NBT NBR2 SBL SBT SBR

Lane Configurations

Volume (vph) 258 210 170 30 110 53 90 545 30 52 491 173

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.0 5.0 5.0

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.91

Frpb, ped/bikes 1.00 0.98 0.99 1.00 1.00 0.98

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.93 0.96 1.00 0.99 0.96

Flt Protected 0.95 1.00 0.99 0.95 1.00 1.00

Satd. Flow (prot) 1748 3249 3333 1763 3500 4789

Flt Permitted 0.62 1.00 0.87 0.26 1.00 0.85

Satd. Flow (perm) 1138 3249 2919 490 3500 4073

Peak-hour factor, PHF 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91

Adj. Flow (vph) 284 231 187 33 121 58 99 599 33 57 540 190

RTOR Reduction (vph) 0 106 0 0 0 0 0 5 0 0 72 0

Lane Group Flow (vph) 284 312 0 0 212 0 99 627 0 0 715 0

Confl. Peds. (#/hr) 24 22 22 24 71 66 66 71

Confl. Bikes (#/hr) 17 9 27 14

Turn Type Perm Perm pm+pt Perm

Protected Phases 3 3 1 6 2

Permitted Phases 3 3 6 2

Actuated Green, G (s) 34.5 34.5 34.5 37.5 37.5 30.0

Effective Green, g (s) 34.5 34.5 34.5 37.5 37.5 30.0

Actuated g/C Ratio 0.43 0.43 0.43 0.47 0.47 0.38

Clearance Time (s) 3.0 3.0 3.0 3.0 5.0 5.0

Lane Grp Cap (vph) 491 1401 1259 301 1641 1527

v/s Ratio Prot 0.10 0.02 c0.18

v/s Ratio Perm c0.25 0.07 0.14 c0.18

v/c Ratio 0.58 0.22 0.17 0.33 0.38 0.47

Uniform Delay, d1 17.2 14.3 14.0 12.4 13.8 19.0

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 4.9 0.4 0.3 2.9 0.7 1.0

Delay (s) 22.1 14.7 14.2 15.3 14.4 20.0

Level of Service C B B B B B

Approach Delay (s) 17.7 14.2 14.5 20.0

Approach LOS B B B B

Intersection Summary

HCM Average Control Delay 17.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.54

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 13.0

Intersection Capacity Utilization 128.8% ICU Level of Service H

Analysis Period (min) 15

c    Critical Lane Group
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Movement SWR2

Lane Configurations

Volume (vph) 30

Ideal Flow (vphpl) 1900

Total Lost time (s) 5.0

Lane Util. Factor 1.00

Frpb, ped/bikes 1.00

Flpb, ped/bikes 1.00

Frt 0.86

Flt Protected 1.00

Satd. Flow (prot) 1611

Flt Permitted 1.00

Satd. Flow (perm) 1611

Peak-hour factor, PHF 0.91

Adj. Flow (vph) 33

RTOR Reduction (vph) 21

Lane Group Flow (vph) 12

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Turn Type custom

Protected Phases

Permitted Phases 2

Actuated Green, G (s) 30.0

Effective Green, g (s) 30.0

Actuated g/C Ratio 0.38

Clearance Time (s) 5.0

Lane Grp Cap (vph) 604

v/s Ratio Prot

v/s Ratio Perm 0.01

v/c Ratio 0.02

Uniform Delay, d1 15.7

Progression Factor 1.00

Incremental Delay, d2 0.1

Delay (s) 15.8

Level of Service B

Approach Delay (s)

Approach LOS

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 90 470 110 70 540 162 110 394 80 242 343 96

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 10 11 11 11 11 11

Total Lost time (s) 4.0 5.0 4.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0

Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 0.95 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.97 1.00 1.00 0.97 1.00 1.00 0.92

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.97 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 4917 1770 4768 1652 3421 1487 1711 3250 1410

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 1770 4917 1770 4768 1652 3421 1487 1711 3250 1410

Peak-hour factor, PHF 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89

Adj. Flow (vph) 101 528 124 79 607 182 124 443 90 272 385 108

RTOR Reduction (vph) 0 37 0 0 52 0 0 0 66 0 0 79

Lane Group Flow (vph) 101 615 0 79 737 0 124 443 24 272 385 29

Confl. Peds. (#/hr) 5 79 8 54

Confl. Bikes (#/hr) 8 19 9 8

Parking  (#/hr) 0

Turn Type Prot Prot Prot Perm Prot Perm

Protected Phases 3 4 3 4 1 2 1 2

Permitted Phases 2 2

Actuated Green, G (s) 9.7 28.7 9.7 28.7 17.1 26.5 26.5 17.1 26.5 26.5

Effective Green, g (s) 9.7 28.7 9.7 28.7 17.1 26.5 26.5 17.1 26.5 26.5

Actuated g/C Ratio 0.10 0.29 0.10 0.29 0.17 0.26 0.26 0.17 0.26 0.26

Clearance Time (s) 4.0 5.0 4.0 5.0 4.0 5.0 5.0 4.0 5.0 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 172 1411 172 1368 282 907 394 293 861 374

v/s Ratio Prot c0.06 0.13 0.04 c0.15 0.08 c0.13 c0.16 0.12

v/s Ratio Perm 0.02 0.02

v/c Ratio 0.59 0.44 0.46 0.54 0.44 0.49 0.06 0.93 0.45 0.08

Uniform Delay, d1 43.2 29.1 42.7 30.1 37.2 31.0 27.5 40.8 30.6 27.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 3.3 0.1 0.7 0.2 0.4 1.9 0.3 33.4 1.7 0.4

Delay (s) 46.5 29.1 43.4 30.3 37.6 32.9 27.7 74.3 32.3 28.0

Level of Service D C D C D C C E C C

Approach Delay (s) 31.5 31.5 33.1 46.6

Approach LOS C C C D

Intersection Summary

HCM Average Control Delay 35.6 HCM Level of Service D

HCM Volume to Capacity ratio 0.61

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 74.2% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 50 91 60 92 108 160 150 1270 87 163 1440 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 4.0 4.5 4.0 4.5

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.91 1.00 0.91

Frpb, ped/bikes 1.00 0.98 1.00 0.97 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.94 1.00 0.85 1.00 0.99 1.00 1.00

Flt Protected 0.95 1.00 0.98 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1761 1720 1810 1535 1770 5023 1770 5077

Flt Permitted 0.49 1.00 0.72 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 906 1720 1324 1535 1770 5023 1770 5077

Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94

Adj. Flow (vph) 53 97 64 98 115 170 160 1351 93 173 1532 11

RTOR Reduction (vph) 0 38 0 0 0 135 0 7 0 0 0 0

Lane Group Flow (vph) 53 123 0 0 213 35 160 1437 0 173 1543 0

Confl. Peds. (#/hr) 9 22 22 9 25 19

Confl. Bikes (#/hr) 16 11 3 9

Turn Type Perm Perm Perm Prot Prot

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 8 8

Actuated Green, G (s) 16.3 16.3 16.3 16.3 8.0 37.7 12.5 42.2

Effective Green, g (s) 16.3 16.3 16.3 16.3 8.0 37.7 12.5 42.2

Actuated g/C Ratio 0.20 0.20 0.20 0.20 0.10 0.47 0.16 0.53

Clearance Time (s) 5.0 5.0 5.0 5.0 4.0 4.5 4.0 4.5

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 185 350 270 313 177 2367 277 2678

v/s Ratio Prot 0.07 c0.09 c0.29 0.10 c0.30

v/s Ratio Perm 0.06 c0.16 0.02

v/c Ratio 0.29 0.35 0.79 0.11 0.90 0.61 0.62 0.58

Uniform Delay, d1 26.9 27.3 30.2 25.9 35.6 15.7 31.6 12.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.3 0.2 13.1 0.1 40.5 1.2 3.1 0.9

Delay (s) 27.2 27.5 43.3 26.0 76.1 16.8 34.7 13.7

Level of Service C C D C E B C B

Approach Delay (s) 27.5 35.7 22.7 15.8

Approach LOS C D C B

Intersection Summary

HCM Average Control Delay 21.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.64

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 9.0

Intersection Capacity Utilization 84.3% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 290 760 190 40 709 213 180 190 40 158 210 380

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.99 1.00 0.96

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00

Frt 1.00 0.97 1.00 0.97 1.00 0.97 1.00 0.90

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 4892 1761 4855 1768 1796 1732 1622

Flt Permitted 0.95 1.00 0.28 1.00 0.16 1.00 0.61 1.00

Satd. Flow (perm) 1770 4892 514 4855 301 1796 1111 1622

Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Adj. Flow (vph) 302 792 198 42 739 222 188 198 42 165 219 396

RTOR Reduction (vph) 0 55 0 0 59 0 0 7 0 0 64 0

Lane Group Flow (vph) 302 935 0 42 902 0 188 233 0 165 551 0

Confl. Peds. (#/hr) 13 13 14 21 28 28 21

Confl. Bikes (#/hr) 3 6 28 21

Turn Type Prot Perm pm+pt Perm

Protected Phases 2 3 4 5 1 6

Permitted Phases 4 1 6

Actuated Green, G (s) 21.2 53.1 27.9 27.9 37.9 37.9 20.7 20.7

Effective Green, g (s) 21.2 53.1 27.9 27.9 37.9 37.9 20.7 20.7

Actuated g/C Ratio 0.21 0.53 0.28 0.28 0.38 0.38 0.21 0.21

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 375 2598 143 1355 308 681 230 336

v/s Ratio Prot c0.17 0.19 c0.19 c0.08 0.13 c0.34

v/s Ratio Perm 0.08 0.15 0.15

v/c Ratio 0.81 0.36 0.29 0.67 0.61 0.34 0.72 1.64

Uniform Delay, d1 37.4 13.6 28.3 31.9 24.0 22.2 36.9 39.6

Progression Factor 1.00 1.00 1.15 1.12 1.00 1.00 1.00 1.00

Incremental Delay, d2 11.9 0.1 1.0 1.1 3.6 1.4 17.5 300.8

Delay (s) 49.3 13.7 33.5 36.7 27.5 23.5 54.4 340.4

Level of Service D B C D C C D F

Approach Delay (s) 22.0 36.6 25.3 279.9

Approach LOS C D C F

Intersection Summary

HCM Average Control Delay 84.0 HCM Level of Service F

HCM Volume to Capacity ratio 0.94

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 17.0

Intersection Capacity Utilization 98.2% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR2 NBL2 NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 50 30 30 40 30 40 30 799 30 40 864 30

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 4.5 4.5 4.5

Lane Util. Factor 1.00 1.00 0.95 0.95

Frpb, ped/bikes 0.99 0.99 0.99 0.99

Flpb, ped/bikes 0.99 0.99 1.00 1.00

Frt 0.96 0.95 0.99 1.00

Flt Protected 0.98 0.98 1.00 1.00

Satd. Flow (prot) 1721 1718 3487 3466

Flt Permitted 0.78 0.82 0.90 0.88

Satd. Flow (perm) 1366 1442 3130 3058

Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94

Adj. Flow (vph) 53 32 32 43 32 43 32 850 32 43 919 32

RTOR Reduction (vph) 0 15 0 0 38 0 0 1 0 0 0 0

Lane Group Flow (vph) 0 102 0 0 80 0 0 913 0 0 994 0

Confl. Peds. (#/hr) 27 32 32 66 66 115

Confl. Bikes (#/hr) 6 2 55 62

Turn Type Perm Perm custom

Protected Phases 4 4 2

Permitted Phases 4 4 6 6!

Actuated Green, G (s) 10.0 10.0 61.0 61.0

Effective Green, g (s) 10.0 10.0 61.0 61.0

Actuated g/C Ratio 0.12 0.12 0.76 0.76

Clearance Time (s) 4.5 4.5 4.5 4.5

Vehicle Extension (s) 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 171 180 2387 2332

v/s Ratio Prot

v/s Ratio Perm c0.07 0.06 0.29 c0.33

v/c Ratio 0.60 0.45 5.33dl 0.43

Uniform Delay, d1 33.1 32.4 3.2 3.3

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 3.7 0.6 0.5 0.6

Delay (s) 36.8 33.1 3.7 3.9

Level of Service D C A A

Approach Delay (s) 36.8 33.1 3.7 3.9

Approach LOS D C A A

Intersection Summary

HCM Average Control Delay 6.7 HCM Level of Service A

HCM Volume to Capacity ratio 0.45

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 9.0

Intersection Capacity Utilization 107.3% ICU Level of Service G

Analysis Period (min) 15

dl    Defacto Left Lane.  Recode with 1 though lane as a left lane.

dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.

!    Phase conflict between lane groups.

c    Critical Lane Group
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Movement SER SER2

Lane Configurations

Volume (vph) 270 60

Ideal Flow (vphpl) 1900 1900

Total Lost time (s) 4.5

Lane Util. Factor 1.00

Frpb, ped/bikes 1.00

Flpb, ped/bikes 1.00

Frt 0.86

Flt Protected 1.00

Satd. Flow (prot) 1611

Flt Permitted 1.00

Satd. Flow (perm) 1611

Peak-hour factor, PHF 0.94 0.94

Adj. Flow (vph) 287 64

RTOR Reduction (vph) 5 0

Lane Group Flow (vph) 346 0

Confl. Peds. (#/hr)

Confl. Bikes (#/hr)

Turn Type custom

Protected Phases 6!

Permitted Phases

Actuated Green, G (s) 61.0

Effective Green, g (s) 61.0

Actuated g/C Ratio 0.76

Clearance Time (s) 4.5

Vehicle Extension (s) 2.0

Lane Grp Cap (vph) 1228

v/s Ratio Prot 0.22

v/s Ratio Perm

v/c Ratio 0.28

Uniform Delay, d1 2.9

Progression Factor 1.00

Incremental Delay, d2 0.6

Delay (s) 3.4

Level of Service A

Approach Delay (s)

Approach LOS

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 30 10 30 150 40 170 10 869 130 110 873 240

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Lane Util. Factor 1.00 0.95 0.95 0.95 1.00 0.95

Frpb, ped/bikes 0.98 1.00 0.95 0.98 1.00 0.96

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.94 1.00 0.89 0.98 1.00 0.97

Flt Protected 0.98 0.95 1.00 1.00 0.95 1.00

Satd. Flow (prot) 1686 1681 1481 3410 1770 3290

Flt Permitted 0.98 0.95 1.00 0.94 0.95 1.00

Satd. Flow (perm) 1686 1681 1481 3212 1770 3290

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 31 10 31 153 41 173 10 887 133 112 891 245

RTOR Reduction (vph) 0 28 0 0 125 0 0 9 0 0 18 0

Lane Group Flow (vph) 0 44 0 138 104 0 0 1021 0 112 1118 0

Confl. Peds. (#/hr) 35 51 35 51

Confl. Bikes (#/hr) 8 6 22 49

Turn Type Split Split Perm Prot

Protected Phases 7 7 8 8 2 1 6

Permitted Phases 2

Actuated Green, G (s) 5.8 12.9 12.9 53.0 10.3 67.8

Effective Green, g (s) 5.8 12.9 12.9 53.0 10.3 67.8

Actuated g/C Ratio 0.06 0.13 0.13 0.53 0.10 0.68

Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 98 217 191 1702 182 2231

v/s Ratio Prot c0.03 c0.08 0.07 c0.06 0.34

v/s Ratio Perm c0.32

v/c Ratio 0.45 0.64 0.54 0.60 0.62 0.50

Uniform Delay, d1 45.5 41.3 40.8 16.2 43.0 7.9

Progression Factor 1.00 1.00 1.00 0.51 1.00 1.00

Incremental Delay, d2 1.2 4.4 1.7 1.2 4.3 0.8

Delay (s) 46.7 45.8 42.5 9.5 47.2 8.7

Level of Service D D D A D A

Approach Delay (s) 46.7 43.7 9.5 12.1

Approach LOS D D A B

Intersection Summary

HCM Average Control Delay 16.3 HCM Level of Service B

HCM Volume to Capacity ratio 0.60

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 18.0

Intersection Capacity Utilization 96.4% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 270 578 140 143 472 179 110 560 163 273 710 70

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.5 5.0 3.5 5.0 3.5 5.0 3.5 5.0

Lane Util. Factor 0.97 0.95 1.00 0.95 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 0.98 1.00 0.94 1.00 0.98 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.96 1.00 0.97 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3433 3376 1770 3173 1770 3335 1770 3482

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 3433 3376 1770 3173 1770 3335 1770 3482

Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97

Adj. Flow (vph) 278 596 144 147 487 185 113 577 168 281 732 72

RTOR Reduction (vph) 0 22 0 0 41 0 0 26 0 0 7 0

Lane Group Flow (vph) 278 718 0 147 631 0 113 719 0 281 797 0

Confl. Peds. (#/hr) 47 156 63

Confl. Bikes (#/hr) 19 25 24 38

Turn Type Prot Prot Prot Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases

Actuated Green, G (s) 11.1 24.9 10.4 24.2 5.0 35.7 12.0 42.7

Effective Green, g (s) 11.1 24.9 10.4 24.2 5.0 35.7 12.0 42.7

Actuated g/C Ratio 0.11 0.25 0.10 0.24 0.05 0.36 0.12 0.43

Clearance Time (s) 3.5 5.0 3.5 5.0 3.5 5.0 3.5 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 381 841 184 768 89 1191 212 1487

v/s Ratio Prot 0.08 c0.21 c0.08 0.20 0.06 c0.22 c0.16 0.23

v/s Ratio Perm

v/c Ratio 0.73 0.85 0.80 0.82 1.27 0.60 1.33 0.54

Uniform Delay, d1 43.0 35.8 43.8 35.9 47.5 26.4 44.0 21.3

Progression Factor 0.91 1.29 1.00 1.00 1.00 1.00 1.19 0.71

Incremental Delay, d2 5.5 7.7 19.8 6.7 184.1 2.3 172.7 1.2

Delay (s) 44.4 54.1 63.6 42.6 231.6 28.6 225.2 16.3

Level of Service D D E D F C F B

Approach Delay (s) 51.5 46.4 55.4 70.4

Approach LOS D D E E

Intersection Summary

HCM Average Control Delay 56.7 HCM Level of Service E

HCM Volume to Capacity ratio 0.76

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 81.0% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 40 842 40 26 777 44 30 40 28 46 40 30

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 5.5 5.5 4.5 4.5

Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99

Frt 1.00 0.99 1.00 0.99 0.96 0.96

Flt Protected 0.95 1.00 0.95 1.00 0.98 0.98

Satd. Flow (prot) 1766 3511 1768 3504 1727 1723

Flt Permitted 0.29 1.00 0.26 1.00 0.90 0.87

Satd. Flow (perm) 540 3511 493 3504 1579 1522

Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97

Adj. Flow (vph) 41 868 41 27 801 45 31 41 29 47 41 31

RTOR Reduction (vph) 0 4 0 0 5 0 0 18 0 0 16 0

Lane Group Flow (vph) 41 905 0 27 841 0 0 83 0 0 103 0

Confl. Peds. (#/hr) 8 5 5 8 6 32 32 6

Confl. Bikes (#/hr) 6 16 36 41

Turn Type Perm Perm Perm Perm

Protected Phases 1 1 2 2

Permitted Phases 1 1 2 2

Actuated Green, G (s) 46.0 46.0 46.0 46.0 25.0 25.0

Effective Green, g (s) 46.0 46.0 46.0 46.0 25.0 25.0

Actuated g/C Ratio 0.57 0.57 0.57 0.57 0.31 0.31

Clearance Time (s) 5.5 5.5 5.5 5.5 4.5 4.5

Lane Grp Cap (vph) 307 1994 280 1990 487 470

v/s Ratio Prot c0.26 0.24

v/s Ratio Perm 0.08 0.05 0.05 c0.07

v/c Ratio 0.13 0.45 0.10 0.42 0.17 0.22

Uniform Delay, d1 8.2 10.2 8.0 9.9 20.4 20.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.9 0.7 0.7 0.7 0.8 1.1

Delay (s) 9.1 10.9 8.7 10.6 21.2 21.8

Level of Service A B A B C C

Approach Delay (s) 10.9 10.5 21.2 21.8

Approach LOS B B C C

Intersection Summary

HCM Average Control Delay 11.9 HCM Level of Service B

HCM Volume to Capacity ratio 0.37

Actuated Cycle Length (s) 81.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 67.5% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 406 815 50 30 844 209 50 64 10 345 72 376

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 10 11 11 11 11 11 12 12 12 12 12 12

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.97 0.95 1.00 0.95 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 1.00 0.87

Flpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 0.99 1.00

Frt 1.00 0.99 1.00 0.97 0.99 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.98 0.96 1.00

Satd. Flow (prot) 3204 3369 1711 3295 1769 1766 1382

Flt Permitted 0.95 1.00 0.95 1.00 0.61 0.67 1.00

Satd. Flow (perm) 3204 3369 1711 3295 1110 1239 1382

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 414 832 51 31 861 213 51 65 10 352 73 384

RTOR Reduction (vph) 0 4 0 0 19 0 0 3 0 0 0 242

Lane Group Flow (vph) 414 879 0 31 1055 0 0 123 0 0 425 142

Confl. Peds. (#/hr) 28 16 96 17 17 95

Confl. Bikes (#/hr) 11 9 17 19

Turn Type Prot Prot Perm Perm Perm

Protected Phases 7 4 3 8 2 6

Permitted Phases 2 6 6

Actuated Green, G (s) 18.6 53.7 3.6 38.7 40.7 40.7 40.7

Effective Green, g (s) 18.6 53.7 3.6 38.7 40.7 40.7 40.7

Actuated g/C Ratio 0.17 0.49 0.03 0.35 0.37 0.37 0.37

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 542 1645 56 1159 411 458 511

v/s Ratio Prot c0.13 0.26 0.02 c0.32

v/s Ratio Perm 0.11 c0.34 0.10

v/c Ratio 0.76 0.53 0.55 0.91 0.30 0.93 0.28

Uniform Delay, d1 43.6 19.5 52.4 34.0 24.5 33.2 24.3

Progression Factor 0.64 0.26 1.04 0.89 1.00 1.00 1.00

Incremental Delay, d2 3.7 0.7 6.8 7.8 0.4 24.9 0.3

Delay (s) 31.5 5.8 61.2 38.1 25.0 58.2 24.6

Level of Service C A E D C E C

Approach Delay (s) 14.0 38.8 25.0 42.3

Approach LOS B D C D

Intersection Summary

HCM Average Control Delay 29.5 HCM Level of Service C

HCM Volume to Capacity ratio 0.89

Actuated Cycle Length (s) 110.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 83.6% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 21 1100 51 30 1102 10 22 0 30 10 0 12

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Hourly flow rate (vph) 22 1146 53 31 1148 10 23 0 31 10 0 12

Pedestrians 14 5 16 9

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 1 0 1 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 882 649

pX, platoon unblocked 0.94 0.85 0.88 0.88 0.85 0.88 0.88 0.94

vC, conflicting volume 1167 1215 1895 2462 620 1878 2483 602

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1053 908 1449 2091 211 1429 2115 453

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 96 95 68 100 95 86 100 98

cM capacity (veh/h) 614 628 71 41 666 73 40 512

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 595 626 605 584 54 23

Volume Left 22 0 31 0 23 10

Volume Right 0 53 0 10 31 12

cSH 614 1700 628 1700 147 137

Volume to Capacity 0.04 0.37 0.05 0.34 0.37 0.17

Queue Length 95th (ft) 3 0 4 0 39 14

Control Delay (s) 1.0 0.0 1.4 0.0 43.2 36.5

Lane LOS A A E E

Approach Delay (s) 0.5 0.7 43.2 36.5

Approach LOS E E

Intersection Summary

Average Delay 1.8

Intersection Capacity Utilization 66.1% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 10 1048 83 30 1046 10 54 10 60 20 10 40

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 11 1103 87 32 1101 11 57 11 63 21 11 42

Pedestrians 3 3 19 19

Lane Width (ft) 12.0 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0 4.0

Percent Blockage 0 0 2 2

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1206 325

pX, platoon unblocked 0.83 0.89 0.88 0.88 0.89 0.88 0.88 0.83

vC, conflicting volume 1131 1210 1851 2381 617 1833 2419 578

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 754 999 1166 1765 337 1145 1808 90

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 98 95 43 84 89 78 83 95

cM capacity (veh/h) 698 606 99 66 579 97 62 777

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1

Volume Total 562 639 582 561 131 74

Volume Left 11 0 32 0 57 21

Volume Right 0 87 0 11 63 42

cSH 698 1700 606 1700 155 168

Volume to Capacity 0.02 0.38 0.05 0.33 0.84 0.44

Queue Length 95th (ft) 1 0 4 0 141 50

Control Delay (s) 0.4 0.0 1.4 0.0 92.9 42.2

Lane LOS A A F E

Approach Delay (s) 0.2 0.7 92.9 42.2

Approach LOS F E

Intersection Summary

Average Delay 6.4

Intersection Capacity Utilization 69.4% ICU Level of Service C

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 91 746 291 200 757 110 249 130 160 90 100 81

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 16 12 12 12 12

Total Lost time (s) 5.5 5.5 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 1.00

Frpb, ped/bikes 0.98 0.99 0.99 0.98

Flpb, ped/bikes 1.00 1.00 0.99 1.00

Frt 0.96 0.98 0.96 0.96

Flt Protected 1.00 0.99 0.98 0.98

Satd. Flow (prot) 3318 3424 1927 1721

Flt Permitted 0.73 0.56 0.71 0.75

Satd. Flow (perm) 2439 1942 1395 1316

Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97

Adj. Flow (vph) 94 769 300 206 780 113 257 134 165 93 103 84

RTOR Reduction (vph) 0 63 0 0 16 0 0 27 0 0 28 0

Lane Group Flow (vph) 0 1100 0 0 1083 0 0 529 0 0 252 0

Confl. Peds. (#/hr) 33 25 33 54 40 40 54

Confl. Bikes (#/hr) 11 5 5 2

Turn Type Perm pm+pt Perm Perm

Protected Phases 1 4 3 2 2

Permitted Phases 1 3 2 2

Actuated Green, G (s) 15.5 26.5 19.0 19.0

Effective Green, g (s) 15.5 26.5 19.0 19.0

Actuated g/C Ratio 0.28 0.48 0.35 0.35

Clearance Time (s) 5.5 5.5 4.0 4.0

Lane Grp Cap (vph) 687 1151 482 455

v/s Ratio Prot c0.14

v/s Ratio Perm c0.45 0.32 c0.38 0.19

v/c Ratio 1.60 0.94 1.10 0.55

Uniform Delay, d1 19.8 13.5 18.0 14.6

Progression Factor 1.07 1.00 1.00 1.00

Incremental Delay, d2 276.3 15.7 69.8 4.8

Delay (s) 297.5 29.2 87.8 19.4

Level of Service F C F B

Approach Delay (s) 297.5 29.2 87.8 19.4

Approach LOS F C F B

Intersection Summary

HCM Average Control Delay 139.5 HCM Level of Service F

HCM Volume to Capacity ratio 1.34

Actuated Cycle Length (s) 55.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 123.3% ICU Level of Service H

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Volume (vph) 203 80 90 387 335 182

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.0 3.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 0.91 1.00 1.00 1.00 0.54

Flpb, ped/bikes 1.00 0.75 1.00 1.00 1.00

Frt 0.96 1.00 1.00 1.00 0.85

Flt Protected 0.97 0.95 1.00 1.00 1.00

Satd. Flow (prot) 1576 1328 1863 1863 855

Flt Permitted 0.97 0.47 1.00 1.00 1.00

Satd. Flow (perm) 1576 656 1863 1863 855

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 221 87 98 421 364 198

RTOR Reduction (vph) 23 0 0 0 0 97

Lane Group Flow (vph) 285 0 98 421 364 101

Confl. Peds. (#/hr) 133 224 452 452

Confl. Bikes (#/hr) 11 13

Turn Type Perm Perm

Protected Phases 2 1 1

Permitted Phases 1 1

Actuated Green, G (s) 21.0 28.0 28.0 28.0 28.0

Effective Green, g (s) 21.0 28.0 28.0 28.0 28.0

Actuated g/C Ratio 0.38 0.51 0.51 0.51 0.51

Clearance Time (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 602 334 948 948 435

v/s Ratio Prot c0.18 c0.23 0.20

v/s Ratio Perm 0.15 0.12

v/c Ratio 0.47 0.29 0.44 0.38 0.23

Uniform Delay, d1 12.8 7.8 8.6 8.2 7.5

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.6 2.2 1.5 1.2 1.2

Delay (s) 15.5 10.0 10.1 9.4 8.8

Level of Service B B B A A

Approach Delay (s) 15.5 10.1 9.2

Approach LOS B B A

Intersection Summary

HCM Average Control Delay 10.9 HCM Level of Service B

HCM Volume to Capacity ratio 0.46

Actuated Cycle Length (s) 55.0 Sum of lost time (s) 6.0

Intersection Capacity Utilization 56.7% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (vph) 344 619 672 40 30 270

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.0 3.0 3.0 3.5

Lane Util. Factor 1.00 0.95 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.99 0.88

Flt Protected 0.95 1.00 1.00 0.99

Satd. Flow (prot) 1770 3539 3509 1597

Flt Permitted 0.95 1.00 1.00 0.99

Satd. Flow (perm) 1770 3539 3509 1597

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 362 652 707 42 32 284

RTOR Reduction (vph) 0 0 7 0 197 0

Lane Group Flow (vph) 362 652 742 0 119 0

Confl. Peds. (#/hr) 5

Confl. Bikes (#/hr) 13

Turn Type Prot

Protected Phases 1 6 2 4

Permitted Phases

Actuated Green, G (s) 20.0 38.0 15.0 19.5

Effective Green, g (s) 20.0 38.0 15.0 19.5

Actuated g/C Ratio 0.31 0.59 0.23 0.30

Clearance Time (s) 3.0 3.0 3.0 3.5

Lane Grp Cap (vph) 553 2101 822 487

v/s Ratio Prot c0.20 0.18 c0.21 c0.07

v/s Ratio Perm

v/c Ratio 0.65 0.31 0.90 0.24

Uniform Delay, d1 19.0 6.5 23.8 16.7

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 5.9 0.4 15.1 1.2

Delay (s) 25.0 6.9 38.9 17.9

Level of Service C A D B

Approach Delay (s) 13.3 38.9 17.9

Approach LOS B D B

Intersection Summary

HCM Average Control Delay 23.2 HCM Level of Service C

HCM Volume to Capacity ratio 0.58

Actuated Cycle Length (s) 64.0 Sum of lost time (s) 9.5

Intersection Capacity Utilization 67.3% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 30 70 570 40 71 530

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 5.0 4.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frpb, ped/bikes 0.98 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00

Frt 0.91 0.99 1.00 1.00

Flt Protected 0.99 1.00 0.95 1.00

Satd. Flow (prot) 1625 1843 1770 1863

Flt Permitted 0.99 1.00 0.95 1.00

Satd. Flow (perm) 1625 1843 1770 1863

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 32 74 600 42 75 558

RTOR Reduction (vph) 68 0 3 0 0 0

Lane Group Flow (vph) 38 0 639 0 75 558

Confl. Peds. (#/hr) 6

Confl. Bikes (#/hr) 5

Turn Type Prot

Protected Phases 8 6 5 2

Permitted Phases

Actuated Green, G (s) 3.5 21.3 2.6 27.9

Effective Green, g (s) 3.5 21.3 2.6 27.9

Actuated g/C Ratio 0.09 0.53 0.06 0.69

Clearance Time (s) 4.0 5.0 4.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 141 972 114 1287

v/s Ratio Prot c0.02 c0.35 0.04 c0.30

v/s Ratio Perm

v/c Ratio 0.27 0.66 0.66 0.43

Uniform Delay, d1 17.3 6.9 18.5 2.8

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.0 1.6 12.9 0.2

Delay (s) 18.3 8.5 31.4 3.0

Level of Service B A C A

Approach Delay (s) 18.3 8.5 6.4

Approach LOS B A A

Intersection Summary

HCM Average Control Delay 8.3 HCM Level of Service A

HCM Volume to Capacity ratio 0.63

Actuated Cycle Length (s) 40.4 Sum of lost time (s) 14.0

Intersection Capacity Utilization 54.9% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL2 EBL EBT EBR WBL WBT WBR WBR2 NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 10 30 10 10 10 10 20 40 10 24 390 10

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 12 12 12 12 12

Total Lost time (s) 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 0.98 0.98 1.00

Flpb, ped/bikes 1.00 1.00 1.00

Frt 0.98 0.90 1.00

Flt Protected 0.97 0.99 1.00

Satd. Flow (prot) 1535 1449 1632

Flt Permitted 0.80 0.97 0.94

Satd. Flow (perm) 1271 1413 1546

Peak-hour factor, PHF 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93

Adj. Flow (vph) 11 32 11 11 11 11 22 43 11 26 419 11

RTOR Reduction (vph) 0 0 8 0 0 33 0 0 0 0 1 0

Lane Group Flow (vph) 0 0 57 0 0 54 0 0 0 0 466 0

Confl. Peds. (#/hr) 33 1 94

Confl. Bikes (#/hr) 3 2

Parking  (#/hr) 3 3 3

Turn Type Perm Perm Perm

Protected Phases 1 1 2

Permitted Phases 1 1 2

Actuated Green, G (s) 14.0 14.0 25.0

Effective Green, g (s) 14.0 14.0 25.0

Actuated g/C Ratio 0.23 0.23 0.42

Clearance Time (s) 4.0 4.0 4.0

Lane Grp Cap (vph) 297 330 644

v/s Ratio Prot

v/s Ratio Perm c0.04 0.04 0.30

v/c Ratio 0.19 0.16 0.72

Uniform Delay, d1 18.5 18.3 14.6

Progression Factor 1.00 0.86 1.00

Incremental Delay, d2 1.4 1.0 6.9

Delay (s) 19.9 16.7 21.5

Level of Service B B C

Approach Delay (s) 19.9 16.7 21.5

Approach LOS B B C

Intersection Summary

HCM Average Control Delay 24.3 HCM Level of Service C

HCM Volume to Capacity ratio 0.58

Actuated Cycle Length (s) 60.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 69.7% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBL SBT SBR SBR2 SEL2 SEL SER SER2

Lane Configurations

Volume (vph) 50 393 30 50 20 30 36 50

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 16 12 12 12 12 12 12

Total Lost time (s) 4.0 4.0

Lane Util. Factor 1.00 1.00

Frpb, ped/bikes 0.97 1.00

Flpb, ped/bikes 1.00 1.00

Frt 0.98 0.91

Flt Protected 1.00 0.98

Satd. Flow (prot) 1733 1481

Flt Permitted 0.93 0.98

Satd. Flow (perm) 1625 1481

Peak-hour factor, PHF 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93

Adj. Flow (vph) 54 423 32 54 22 32 39 54

RTOR Reduction (vph) 0 6 0 0 0 35 0 0

Lane Group Flow (vph) 0 557 0 0 0 112 0 0

Confl. Peds. (#/hr) 67 92

Confl. Bikes (#/hr) 2 2

Parking  (#/hr) 6 3

Turn Type Perm Perm

Protected Phases 2 4

Permitted Phases 2 4

Actuated Green, G (s) 25.0 9.0

Effective Green, g (s) 25.0 9.0

Actuated g/C Ratio 0.42 0.15

Clearance Time (s) 4.0 4.0

Lane Grp Cap (vph) 677 222

v/s Ratio Prot

v/s Ratio Perm c0.34 0.08

v/c Ratio 0.82 0.51

Uniform Delay, d1 15.5 23.5

Progression Factor 1.00 1.00

Incremental Delay, d2 10.8 8.0

Delay (s) 26.4 31.4

Level of Service C C

Approach Delay (s) 26.4 31.4

Approach LOS C C

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 10 10 0 0 0 0 10 10 10 20 0

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.68 0.68 0.68 0.68 0.68 0.68 0.68 0.68 0.68 0.68 0.68 0.68

Hourly flow rate (vph) 0 15 15 0 0 0 0 15 15 15 29 0

Pedestrians 5 6

Lane Width (ft) 0.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 380

pX, platoon unblocked

vC, conflicting volume 6 29 37 28 27 55 35 6

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 6 29 37 28 27 55 35 6

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 100 100 98 99 98 97 100

cM capacity (veh/h) 1607 1584 940 861 1048 909 853 1071

Direction, Lane # EB 1 NB 1 SB 1

Volume Total 29 29 44

Volume Left 0 0 15

Volume Right 15 15 0

cSH 1607 945 871

Volume to Capacity 0.00 0.03 0.05

Queue Length 95th (ft) 0 2 4

Control Delay (s) 0.0 8.9 9.4

Lane LOS A A

Approach Delay (s) 0.0 8.9 9.4

Approach LOS A A

Intersection Summary

Average Delay 6.6

Intersection Capacity Utilization 18.3% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 882 10 0 772 20 0 0 10 0 0 0

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89

Hourly flow rate (vph) 0 991 11 0 867 22 0 0 11 0 0 0

Pedestrians 2 19

Lane Width (ft) 12.0 12.0

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 0 2

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 1247 648

pX, platoon unblocked 0.93 0.93 0.93 0.93 0.93 0.93

vC, conflicting volume 890 1021 1449 1906 522 1387 1900 445

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 890 861 1324 1817 322 1257 1811 445

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 100 100 100 100 98 100 100 100

cM capacity (veh/h) 757 707 102 70 613 114 71 561

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1

Volume Total 661 342 578 312 11

Volume Left 0 0 0 0 0

Volume Right 0 11 0 22 11

cSH 1700 1700 1700 1700 613

Volume to Capacity 0.39 0.20 0.34 0.18 0.02

Queue Length 95th (ft) 0 0 0 0 1

Control Delay (s) 0.0 0.0 0.0 0.0 11.0

Lane LOS B

Approach Delay (s) 0.0 0.0 11.0

Approach LOS B

Intersection Summary

Average Delay 0.1

Intersection Capacity Utilization 35.4% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT WBT WBR SBL SBR

Lane Configurations

Volume (veh/h) 0 1172 1026 107 0 54

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 0 1274 1115 116 0 59

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 241 1290

pX, platoon unblocked 0.82

vC, conflicting volume 1232 1810 616

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1232 1557 616

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 100 100 86

cM capacity (veh/h) 562 85 434

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1

Volume Total 637 637 743 488 59

Volume Left 0 0 0 0 0

Volume Right 0 0 0 116 59

cSH 1700 1700 1700 1700 434

Volume to Capacity 0.37 0.37 0.44 0.29 0.14

Queue Length 95th (ft) 0 0 0 0 12

Control Delay (s) 0.0 0.0 0.0 0.0 14.6

Lane LOS B

Approach Delay (s) 0.0 0.0 14.6

Approach LOS B

Intersection Summary

Average Delay 0.3

Intersection Capacity Utilization 41.8% ICU Level of Service A

Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 460 713 110 150 456 238 120 790 159 307 1030 60

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.5 5.0 3.5 5.0 3.5 5.0 3.5 5.0

Lane Util. Factor 0.97 0.95 1.00 0.95 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 0.99 1.00 0.98 1.00 0.98 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.98 1.00 0.95 1.00 0.97 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3433 3424 1770 3277 1770 3368 1770 3484

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 3433 3424 1770 3277 1770 3368 1770 3484

Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98

Adj. Flow (vph) 469 728 112 153 465 243 122 806 162 313 1051 61

RTOR Reduction (vph) 0 13 0 0 68 0 0 17 0 0 4 0

Lane Group Flow (vph) 469 827 0 153 640 0 122 951 0 313 1108 0

Confl. Peds. (#/hr) 56 29 69 67

Confl. Bikes (#/hr) 14 19 66 67

Turn Type Prot Prot Prot Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases

Actuated Green, G (s) 14.5 26.4 9.5 21.4 9.0 32.6 14.5 38.1

Effective Green, g (s) 14.5 26.4 9.5 21.4 9.0 32.6 14.5 38.1

Actuated g/C Ratio 0.14 0.26 0.10 0.21 0.09 0.33 0.14 0.38

Clearance Time (s) 3.5 5.0 3.5 5.0 3.5 5.0 3.5 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 498 904 168 701 159 1098 257 1327

v/s Ratio Prot c0.14 c0.24 0.09 0.20 0.07 0.28 c0.18 c0.32

v/s Ratio Perm

v/c Ratio 0.94 0.92 0.91 0.91 0.77 0.87 1.22 0.83

Uniform Delay, d1 42.3 35.7 44.8 38.4 44.5 31.7 42.8 28.1

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.17 0.75

Incremental Delay, d2 26.1 13.4 43.8 16.1 17.9 9.2 123.0 5.1

Delay (s) 68.4 49.1 88.6 54.5 62.3 40.9 173.2 26.1

Level of Service E D F D E D F C

Approach Delay (s) 56.0 60.6 43.3 58.4

Approach LOS E E D E

Intersection Summary

HCM Average Control Delay 54.6 HCM Level of Service D

HCM Volume to Capacity ratio 0.89

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 7.0

Intersection Capacity Utilization 94.0% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 81 1152 278 140 781 110 257 70 220 110 60 41

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 1.00

Frpb, ped/bikes 0.99 0.99 0.97 0.99

Flpb, ped/bikes 1.00 1.00 0.99 0.99

Frt 0.97 0.98 0.95 0.97

Flt Protected 1.00 0.99 0.98 0.97

Satd. Flow (prot) 3403 3438 1651 1736

Flt Permitted 0.77 0.50 0.74 0.64

Satd. Flow (perm) 2641 1738 1256 1135

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 85 1213 293 147 822 116 271 74 232 116 63 43

RTOR Reduction (vph) 0 23 0 0 13 0 0 34 0 0 11 0

Lane Group Flow (vph) 0 1568 0 0 1072 0 0 543 0 0 212 0

Confl. Peds. (#/hr) 26 11 26 38 53 53 38

Confl. Bikes (#/hr) 14 3 5 8

Turn Type Perm pm+pt pm+pt Perm

Protected Phases 1 4 3 5 2 6

Permitted Phases 1 3 2 6

Actuated Green, G (s) 39.5 39.5 21.0 21.0

Effective Green, g (s) 39.5 39.5 21.0 21.0

Actuated g/C Ratio 0.56 0.56 0.30 0.30

Clearance Time (s) 5.5 5.5 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1490 981 377 341

v/s Ratio Prot

v/s Ratio Perm 0.59 c0.62 c0.43 0.19

v/c Ratio 1.05 1.24dl 1.44 0.62

Uniform Delay, d1 15.2 15.2 24.5 21.1

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 38.5 57.4 212.4 3.5

Delay (s) 53.8 72.7 236.9 24.6

Level of Service D E F C

Approach Delay (s) 53.8 72.7 236.9 24.6

Approach LOS D E F C

Intersection Summary

HCM Average Control Delay 88.2 HCM Level of Service F

HCM Volume to Capacity ratio 1.21

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 9.5

Intersection Capacity Utilization 124.4% ICU Level of Service H

Analysis Period (min) 15

dl    Defacto Left Lane.  Recode with 1 though lane as a left lane.

c    Critical Lane Group
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Movement EBL2 EBL EBT EBR WBL WBT WBR WBR2 NBL2 NBL NBT NBR

Lane Configurations

Volume (vph) 10 30 50 20 20 20 40 60 10 53 508 20

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 12 12 12 12 12 12 12 12 12 12 12

Total Lost time (s) 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 0.97 0.91 0.99

Flpb, ped/bikes 1.00 1.00 1.00

Frt 0.98 0.90 1.00

Flt Protected 0.98 0.99 0.99

Satd. Flow (prot) 1525 1351 1618

Flt Permitted 0.87 0.95 0.88

Satd. Flow (perm) 1351 1300 1433

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 11 32 53 21 21 21 42 63 11 56 535 21

RTOR Reduction (vph) 0 0 10 0 0 34 0 0 0 0 2 0

Lane Group Flow (vph) 0 0 107 0 0 113 0 0 0 0 621 0

Confl. Peds. (#/hr) 61 36 132

Confl. Bikes (#/hr) 16

Parking  (#/hr) 3 3 3

Turn Type Perm Perm Perm Perm Perm

Protected Phases 1 1 2

Permitted Phases 1 1 1 2 2

Actuated Green, G (s) 20.0 20.0 34.0

Effective Green, g (s) 20.0 20.0 34.0

Actuated g/C Ratio 0.25 0.25 0.42

Clearance Time (s) 4.0 4.0 4.0

Lane Grp Cap (vph) 338 325 609

v/s Ratio Prot

v/s Ratio Perm 0.08 c0.09 c0.43

v/c Ratio 0.32 0.35 1.02

Uniform Delay, d1 24.4 24.6 23.0

Progression Factor 1.00 1.00 1.00

Incremental Delay, d2 2.5 2.9 41.6

Delay (s) 26.9 27.6 64.6

Level of Service C C E

Approach Delay (s) 26.9 27.6 64.6

Approach LOS C C E

Intersection Summary

HCM Average Control Delay 50.0 HCM Level of Service D

HCM Volume to Capacity ratio 0.76

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 76.6% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBL SBT SBR SBR2 SEL2 SEL SER SER2

Lane Configurations

Volume (vph) 70 398 30 40 30 70 53 40

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width 12 16 12 12 12 12 12 12

Total Lost time (s) 4.0 4.0

Lane Util. Factor 1.00 1.00

Frpb, ped/bikes 0.95 1.00

Flpb, ped/bikes 1.00 1.00

Frt 0.98 0.94

Flt Protected 0.99 0.97

Satd. Flow (prot) 1703 1503

Flt Permitted 0.83 0.97

Satd. Flow (perm) 1421 1503

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 74 419 32 42 32 74 56 42

RTOR Reduction (vph) 0 3 0 0 0 12 0 0

Lane Group Flow (vph) 0 564 0 0 0 192 0 0

Confl. Peds. (#/hr) 75 121

Confl. Bikes (#/hr) 16 7

Parking  (#/hr) 6 3

Turn Type Perm Perm

Protected Phases 2 4

Permitted Phases 2 4

Actuated Green, G (s) 34.0 14.0

Effective Green, g (s) 34.0 14.0

Actuated g/C Ratio 0.42 0.18

Clearance Time (s) 4.0 4.0

Lane Grp Cap (vph) 604 263

v/s Ratio Prot

v/s Ratio Perm 0.40 0.13

v/c Ratio 0.93 0.73

Uniform Delay, d1 21.9 31.2

Progression Factor 1.00 1.00

Incremental Delay, d2 23.4 16.4

Delay (s) 45.3 47.7

Level of Service D D

Approach Delay (s) 45.3 47.7

Approach LOS D D

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 290 760 190 40 709 213 180 190 40 158 210 380

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 0.99 1.00 0.99 1.00 0.99 1.00 0.97

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.98 1.00

Frt 1.00 0.97 1.00 0.97 1.00 0.97 1.00 0.90

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 4892 1761 4855 1770 1796 1732 1630

Flt Permitted 0.95 1.00 0.28 1.00 0.12 1.00 0.61 1.00

Satd. Flow (perm) 1770 4892 514 4855 219 1796 1111 1630

Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Adj. Flow (vph) 302 792 198 42 739 222 188 198 42 165 219 396

RTOR Reduction (vph) 0 49 0 0 59 0 0 7 0 0 65 0

Lane Group Flow (vph) 302 941 0 42 902 0 188 233 0 165 550 0

Confl. Peds. (#/hr) 13 13 14 21 28 28 21

Confl. Bikes (#/hr) 3 6 28 21

Turn Type Prot Perm pm+pt Perm

Protected Phases 2 3 4 5 1 6

Permitted Phases 4 1 6

Actuated Green, G (s) 15.0 46.9 27.9 27.9 44.1 44.1 30.0 30.0

Effective Green, g (s) 15.0 46.9 27.9 27.9 44.1 44.1 30.0 30.0

Actuated g/C Ratio 0.15 0.47 0.28 0.28 0.44 0.44 0.30 0.30

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 266 2294 143 1355 253 792 333 489

v/s Ratio Prot c0.17 0.19 c0.19 c0.07 0.13 c0.34

v/s Ratio Perm 0.08 0.25 0.15

v/c Ratio 1.14 0.41 0.29 0.67 0.74 0.29 0.50 1.12

Uniform Delay, d1 42.5 17.5 28.3 31.9 22.5 18.0 28.8 35.0

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 96.7 0.1 1.0 1.1 11.2 0.9 5.2 79.5

Delay (s) 139.2 17.6 29.5 33.1 33.7 18.9 34.0 114.5

Level of Service F B C C C B C F

Approach Delay (s) 46.0 33.0 25.4 97.4

Approach LOS D C C F

Intersection Summary

HCM Average Control Delay 51.2 HCM Level of Service D

HCM Volume to Capacity ratio 0.93

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 17.0

Intersection Capacity Utilization 98.2% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group



51st and Broadway Center 2035 plus Project (MITG)

15: 51st Street & Telegraph Avenue SATURDAY PEAK

Synchro 7 -  Report

Fehr & Peers Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 270 578 140 143 472 179 110 560 163 273 710 70

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 3.5 5.0 3.5 5.0 3.5 5.0 3.5 5.0

Lane Util. Factor 0.97 0.95 1.00 0.95 1.00 0.95 1.00 0.95

Frpb, ped/bikes 1.00 0.98 1.00 0.94 1.00 0.98 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.97 1.00 0.96 1.00 0.97 1.00 0.99

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 3433 3375 1770 3173 1770 3335 1770 3481

Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm) 3433 3375 1770 3173 1770 3335 1770 3481

Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97

Adj. Flow (vph) 278 596 144 147 487 185 113 577 168 281 732 72

RTOR Reduction (vph) 0 21 0 0 40 0 0 26 0 0 7 0

Lane Group Flow (vph) 278 719 0 147 632 0 113 719 0 281 797 0

Confl. Peds. (#/hr) 47 156 63

Confl. Bikes (#/hr) 19 25 24 38

Turn Type Prot Prot Prot Prot

Protected Phases 7 4 3 8 5 2 1 6

Permitted Phases

Actuated Green, G (s) 10.2 22.6 10.7 23.1 10.2 32.6 17.1 39.5

Effective Green, g (s) 10.2 22.6 10.7 23.1 10.2 32.6 17.1 39.5

Actuated g/C Ratio 0.10 0.23 0.11 0.23 0.10 0.33 0.17 0.40

Clearance Time (s) 3.5 5.0 3.5 5.0 3.5 5.0 3.5 5.0

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 350 763 189 733 181 1087 303 1375

v/s Ratio Prot 0.08 c0.21 0.08 c0.20 0.06 c0.22 c0.16 0.23

v/s Ratio Perm

v/c Ratio 0.79 0.94 0.78 0.86 0.62 0.66 0.93 0.58

Uniform Delay, d1 43.9 38.1 43.5 36.9 43.1 29.0 40.8 23.7

Progression Factor 0.88 1.09 1.00 1.00 1.00 1.00 1.18 0.73

Incremental Delay, d2 10.4 18.8 16.6 9.9 4.8 3.2 30.2 1.6

Delay (s) 48.8 60.4 60.1 46.8 47.8 32.1 78.2 19.0

Level of Service D E E D D C E B

Approach Delay (s) 57.2 49.2 34.2 34.3

Approach LOS E D C C

Intersection Summary

HCM Average Control Delay 43.7 HCM Level of Service D

HCM Volume to Capacity ratio 0.80

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 13.5

Intersection Capacity Utilization 81.0% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



51st and Broadway Center 2035 plus Project (MITG)

20: Pleasant Valley Avenue & Piedmont Avenue SATURDAY PEAK

Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 91 746 291 200 757 110 249 130 160 90 100 81

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.5 5.5 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 1.00

Frpb, ped/bikes 0.98 0.99 0.98 0.98

Flpb, ped/bikes 1.00 1.00 0.99 1.00

Frt 0.96 0.98 0.96 0.96

Flt Protected 1.00 0.99 0.98 0.98

Satd. Flow (prot) 3314 3418 1692 1713

Flt Permitted 0.70 0.54 0.68 0.74

Satd. Flow (perm) 2324 1855 1181 1294

Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97

Adj. Flow (vph) 94 769 300 206 780 113 257 134 165 93 103 84

RTOR Reduction (vph) 0 39 0 0 13 0 0 21 0 0 18 0

Lane Group Flow (vph) 0 1124 0 0 1086 0 0 535 0 0 262 0

Confl. Peds. (#/hr) 33 25 33 54 40 40 54

Confl. Bikes (#/hr) 11 5 5 2

Turn Type Perm pm+pt pm+pt Perm

Protected Phases 1 4 3 5 2 6

Permitted Phases 1 3 2 6

Actuated Green, G (s) 37.5 37.5 23.0 23.0

Effective Green, g (s) 37.5 37.5 23.0 23.0

Actuated g/C Ratio 0.54 0.54 0.33 0.33

Clearance Time (s) 5.5 5.5 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1245 994 388 425

v/s Ratio Prot

v/s Ratio Perm 0.48 c0.59 c0.45 0.20

v/c Ratio 0.90 1.14dl 1.38 0.62

Uniform Delay, d1 14.6 16.2 23.5 19.8

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 10.7 57.4 185.4 2.7

Delay (s) 25.3 73.6 208.9 22.4

Level of Service C E F C

Approach Delay (s) 25.3 73.6 208.9 22.4

Approach LOS C E F C

Intersection Summary

HCM Average Control Delay 75.2 HCM Level of Service E

HCM Volume to Capacity ratio 1.20

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 9.5

Intersection Capacity Utilization 123.3% ICU Level of Service H

Analysis Period (min) 15

dl    Defacto Left Lane.  Recode with 1 though lane as a left lane.

c    Critical Lane Group



 

Appendix N 
CMP Analysis Calculations 



Link 
Location

 No 
Project 
Volume 

 With 
Project 
Volume 

V/C Ratio -
No Project

V/C Ratio -
With 

Project 
No Project 

LOS

With 
Project 

LOS
Change in 
V/C >3%

Change in 
LOS

Freeway Segments
I-80 Eastbound
Between Toll Plaza I-580/I-880 13,045     13,047     1.09 1.09 F F No no change
Between I-580/I-880 Powell Street 8,298       8,299       0.83 0.83 D D No no change
I-80 Westbound
Between Powell Street I-580/I-880 7,770       7,771       0.78 0.78 D D No no change
Between I-580/I-880 Toll Plaza 8,309       8,311       0.59 0.59 C C No no change
I-580 Eastbound
Between I-580/I-880 I-980/SR 24 8,259       8,261       0.83 0.83 D D No no change
Between I-980/SR 24 Oakland Avenue 8,270       8,271       0.83 0.83 D D No no change
I-580 Westbound
Between Oakland Avenue I-980/SR 24 6,416       6,417       0.64 0.64 C C No no change
Between I-980/SR 24 I-580/I-880 3,690       3,691       0.61 0.62 C C No no change
I-980 Eastbound
Between 27th Street I-580 6,102       6,103       0.76 0.76 D D No no change
I-980 Westbound
Between I-580 27th Street 3,295       3,296       0.55 0.55 B B No no change
SR 13 Northbound
Between Broadway Terrace SR 24 3,859       3,860       0.64 0.64 C C No no change
SR 13 Southbound
Between SR 24 Broadway Terrace 3,845       3,846       0.64 0.64 C C No no change
SR 24 Eastbound
Between I-580 Telegraph Avenue 7,471       7,472       0.93 0.93 E E No no change
Between Telegraph Avenue Broadway 7,678       7,679       0.96 0.96 E E No no change
Between Broadway SR 13 8,201       8,205       0.82 0.82 D D No no change
SR 24 Westbound
Between SR 13 Broadway 4,310       4,313       0.43 0.43 B B No no change
Between Broadway Telegraph Avenue 3,897       3,898       0.49 0.49 B B No no change
Between Telegraph Avenue I-580 4,604       4,605       0.58 0.58 B B No no change
Arterials
51st Street Eastbound
Between MLK Jr. Way Shattuck Avenue 268          291          0.34 0.36 A B No change
Between Shattuck Avenue Telegraph Avenue 821          854          0.51 0.53 B B No no change
Between Telegraph Avenue Broadway 1,071       1,141       0.67 0.71 C C Yes no change

51st-Broadway Center DEIR
MTS Roadway System Analysis Summary - 2015 PM

Segment Limits
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Link 
Location

 No 
Project 
Volume 

 With 
Project 
Volume 

V/C Ratio -
No Project

V/C Ratio -
With 

Project 
No Project 

LOS

With 
Project 

LOS
Change in 
V/C >3%

Change in 
LOS

51st-Broadway Center DEIR
MTS Roadway System Analysis Summary - 2015 PM

Segment Limits
51st Street Westbound
Between Broadway Telegraph Avenue 824          898          0.52 0.56 B B Yes no change
Between Telegraph Avenue Shattuck Avenue 602          638          0.38 0.40 B B No no change
Between Shattuck Avenue MLK Jr. Way 294          319          0.37 0.40 B B No no change
Pleasant Valley Avenue Eastbound
Between Broadway Piedmont Avenue 1,164       1,205       0.73 0.75 C C No no change
Between Piedmont Avenue Grand Avenue 1,499       1,521       0.94 0.95 E E No no change
Pleasant Valley Avenue Westbound
Between Grand Avenue Piedmont Avenue 766          787          0.48 0.49 B B No no change
Between Piedmont Avenue Broadway 636          674          0.40 0.42 B B No no change
Grand Avenue Eastbound
Between Pleasant Valley AvenuOakland Avenue 1,206       1,210       0.75 0.76 C D No change
Between Oakland Avenue I-580 1,291       1,293       0.81 0.81 D D No no change
Grand Avenue Westbound
Between I-580 Oakland Avenue 672          674          0.42 0.42 B B No no change
Between Oakland Avenue Pleasant Valley Avenu 622          626          0.39 0.39 B B No no change
MacArthur Boulevard Eastbound
Between Telegraph Avenue Broadway 1,747       1,752       0.73 0.73 C C No no change
Between Broadway Piedmont Avenue 2,128       2,129       0.89 0.89 D D No no change
MacArthur Boulevard Westbound
Between Piedmont Avenue Broadway 1,443       1,444       0.60 0.60 C C No no change
Between Broadway Telegraph Avenue 1,276       1,281       0.53 0.53 B B No no change
San Pablo Avenue Northbound
Between MacArthur Blvd 40th Street 1,453       1,454       0.61 0.61 C C No no change
Between 40th Street Stanford Avenue 1,397       1,397       0.87 0.87 D D No no change
Between Stanford Avenue Alcatraz Avenue 1,310       1,310       0.82 0.82 D D No no change
San Pablo Avenue Southbound
Between Alcatraz Avenue Stanford Avenue 1,292       1,292       0.81 0.81 D D No no change
Between Stanford Avenue 40th Street 1,609       1,609       1.01 1.01 F F No no change
Between 40th Street MacArthur Blvd 2,373       2,374       0.99 0.99 E E No no change
Martin Luther King Jr Way Northbound
Between 40th Street 52nd Street 1,556       1,565       0.97 0.98 E E No no change
Between 52nd Street Adeline Street 1,795       1,803       1.12 1.13 F F No no change
Martin Luther King Jr Way Southbound
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Link 
Location

 No 
Project 
Volume 

 With 
Project 
Volume 

V/C Ratio -
No Project

V/C Ratio -
With 

Project 
No Project 

LOS

With 
Project 

LOS
Change in 
V/C >3%

Change in 
LOS

51st-Broadway Center DEIR
MTS Roadway System Analysis Summary - 2015 PM

Segment Limits
Between Adeline Street 52nd Street 1,750       1,757       1.09 1.10 F F No no change
Between 52nd Street 40th Street 1,551       1,561       0.97 0.98 E E No no change
Shattuck Avenue Northbound
Between Telegraph Avenue 52nd Street 271          271          0.34 0.34 A A No no change
Between 52nd Street Alcatraz Avenue 935          945          1.17 1.18 F F No no change
Shattuck Avenue Southbound
Between Alcatraz Avenue 52nd Street 899          909          1.12 1.14 F F No no change
Between 52nd Street Telegraph Avenue 97            97            0.12 0.12 A A No no change
Telegraph Avenue Northbound
Between 40th Street Shattuck Avenue 1,579       1,590       0.99 0.99 E E No no change
Between Shattuck Avenue 51st Street 1,334       1,353       0.83 0.85 D D No no change
Between 51st Street Claremont Avenue 1,670       1,678       0.70 0.70 C C No no change
Between Claremont Avenue Alcatraz Avenue 1,547       1,555       0.97 0.97 E E No no change
Telegraph Avenue Southbound
Between Alcatraz Avenue Claremont Avenue 1,795       1,802       1.12 1.13 F F No no change
Between Claremont Avenue 51st Street 830          837          0.35 0.35 B B No no change
Between 51st Street Shattuck Avenue 433          453          0.27 0.28 A A No no change
Between Shattuck Avenue 40th Street 527          539          0.33 0.34 A A No no change
Broadway Northbound
Between 27th Street MacArthur Boulevard 685          687          0.29 0.29 A A No no change
Between MacArthur Boulevard 40th Street 850          858          0.35 0.36 B B No no change
Between 40th Street 51st Street 1,065       1,098       0.44 0.46 B B No no change
Between 51st Street College Avenue 1,325       1,358       0.55 0.57 B B No no change
Between College Avenue SR 24 722          734          0.45 0.46 B B No no change
Broadway Southbound
Between SR 24 College Avenue 509          521          0.32 0.33 A A No no change
Between College Avenue 51st Street 946          977          0.39 0.41 B B No no change
Between 51st Street 40th Street 456          491          0.19 0.20 A A No no change
Between 40th Street MacArthur Boulevard 477          486          0.20 0.20 A A No no change
Between MacArthur Boulevard 27th Street 249          251          0.10 0.10 A A No no change
College Avenue Northbound
Between Broadway SR 24 246          254          0.31 0.32 A A No no change
Between SR 24 Claremont Avenue 295          299          0.37 0.37 B B No no change
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Link 
Location

 No 
Project 
Volume 

 With 
Project 
Volume 

V/C Ratio -
No Project

V/C Ratio -
With 

Project 
No Project 

LOS

With 
Project 

LOS
Change in 
V/C >3%

Change in 
LOS

51st-Broadway Center DEIR
MTS Roadway System Analysis Summary - 2015 PM

Segment Limits
College Avenue Southbound
Between Claremont Avenue SR 24 371          374          0.46 0.47 B B No no change
Between SR 24 Broadway 304          312          0.38 0.39 B B No no change
Claremont Avenue Northbound
Between SR 24 College Avenue 1,297       1,298       0.81 0.81 D D No no change
Between College Avenue Ashby Avenue 1,122       1,124       0.70 0.70 C C No no change
Claremont Avenue Southbound
Between Ashby Avenue College Avenue 1,185       1,187       0.74 0.74 C C No no change
Between College Avenue SR 24 902          903          0.56 0.56 B B No no change

Fehr & Peers, 2012.
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Link 
Location

 No 
Project 
Volume 

 With 
Project 
Volume 

V/C Ratio -
No Project

V/C Ratio -
With 

Project 
No Project 

LOS

With 
Project 

LOS
Change in 
V/C >3%

Change in 
LOS

Freeway Segments
I-80 Eastbound
Between Toll Plaza I-580/I-880 16,270     16,272     1.36 1.36 F F No no change
Between I-580/I-880 Powell Street 9,039       9,040       0.90 0.90 D D No no change
I-80 Westbound
Between Powell Street I-580/I-880 9,023       9,024       0.90 0.90 D D No no change
Between I-580/I-880 Toll Plaza 9,382       9,384       0.67 0.67 C C No no change
I-580 Eastbound
Between I-580/I-880 I-980/SR 24 9,289       9,291       0.93 0.93 E E No no change
Between I-980/SR 24 Oakland Avenue 9,340       9,341       0.93 0.93 E E No no change
I-580 Westbound
Between Oakland Avenue I-980/SR 24 6,626       6,627       0.66 0.66 C C No no change
Between I-980/SR 24 I-580/I-880 3,902       3,903       0.65 0.65 C C No no change
I-980 Eastbound
Between 27th Street I-580 6,933       6,934       0.87 0.87 D D No no change
I-980 Westbound
Between I-580 27th Street 4,164       4,165       0.69 0.69 C C No no change
SR 13 Northbound
Between Broadway Terrace SR 24 4,476       4,477       0.75 0.75 C C No no change
SR 13 Southbound
Between SR 24 Broadway Terrace 5,136       5,137       0.86 0.86 D D No no change
SR 24 Eastbound
Between I-580 Telegraph Avenue 8,330       8,331       1.04 1.04 F F No no change
Between Telegraph Avenue Broadway 8,942       8,943       1.12 1.12 F F No no change
Between Broadway SR 13 9,426       9,430       0.94 0.94 E E No no change
SR 24 Westbound
Between SR 13 Broadway 6,690       6,693       0.67 0.67 C C No no change
Between Broadway Telegraph Avenue 5,614       5,615       0.70 0.70 C C No no change
Between Telegraph Avenue I-580 5,902       5,903       0.74 0.74 C C No no change
Arterials
51st Street Eastbound
Between MLK Jr. Way Shattuck Avenue 478          501          0.60 0.63 C C No no change
Between Shattuck Avenue Telegraph Avenue 1,110       1,143       0.69 0.71 C C No no change
Between Telegraph Avenue Broadway 1,244       1,314       0.78 0.82 D D Yes no change

51st-Broadway Center DEIR
MTS Roadway System Analysis Summary - 2035 PM

Segment Limits

8/16/2012 Page 5 of 8



Link 
Location

 No 
Project 
Volume 

 With 
Project 
Volume 

V/C Ratio -
No Project

V/C Ratio -
With 

Project 
No Project 

LOS

With 
Project 

LOS
Change in 
V/C >3%

Change in 
LOS

51st-Broadway Center DEIR
MTS Roadway System Analysis Summary - 2035 PM

Segment Limits
51st Street Westbound
Between Broadway Telegraph Avenue 1,069       1,143       0.67 0.71 C C Yes no change
Between Telegraph Avenue Shattuck Avenue 941          977          0.59 0.61 C C No no change
Between Shattuck Avenue MLK Jr. Way 307          332          0.38 0.42 B B Yes no change
Pleasant Valley Avenue Eastbound
Between Broadway Piedmont Avenue 1,569       1,610       0.98 1.01 E E No no change
Between Piedmont Avenue Grand Avenue 1,822       1,844       1.14 1.15 F F No no change
Pleasant Valley Avenue Westbound
Between Grand Avenue Piedmont Avenue 1,095       1,116       0.68 0.70 C C No no change
Between Piedmont Avenue Broadway 923          961          0.58 0.60 B C No change
Grand Avenue Eastbound
Between Pleasant Valley AvenuOakland Avenue 1,488       1,492       0.93 0.93 E E No no change
Between Oakland Avenue I-580 1,582       1,584       0.99 0.99 E E No no change
Grand Avenue Westbound
Between I-580 Oakland Avenue 1,087       1,089       0.68 0.68 C C No no change
Between Oakland Avenue Pleasant Valley Avenu 965          969          0.60 0.61 C C No no change
MacArthur Boulevard Eastbound
Between Telegraph Avenue Broadway 2,107       2,112       0.88 0.88 D D No no change
Between Broadway Piedmont Avenue 2,306       2,307       0.96 0.96 E E No no change
MacArthur Boulevard Westbound
Between Piedmont Avenue Broadway 1,940       1,941       0.81 0.81 D D No no change
Between Broadway Telegraph Avenue 1,698       1,703       0.71 0.71 C C No no change
San Pablo Avenue Northbound
Between MacArthur Blvd 40th Street 2,514       2,515       1.05 1.05 F F No no change
Between 40th Street Stanford Avenue 1,878       1,878       1.17 1.17 F F No no change
Between Stanford Avenue Alcatraz Avenue 1,878       1,878       1.17 1.17 F F No no change
San Pablo Avenue Southbound
Between Alcatraz Avenue Stanford Avenue 1,726       1,726       1.08 1.08 F F No no change
Between Stanford Avenue 40th Street 1,861       1,861       1.16 1.16 F F No no change
Between 40th Street MacArthur Blvd 2,684       2,685       1.12 1.12 F F No no change
Martin Luther King Jr Way Northbound
Between 40th Street 52nd Street 1,504       1,513       0.94 0.95 E E No no change
Between 52nd Street Adeline Street 1,764       1,772       1.10 1.11 F F No no change
Martin Luther King Jr Way Southbound

8/16/2012 Page 6 of 8



Link 
Location

 No 
Project 
Volume 

 With 
Project 
Volume 

V/C Ratio -
No Project

V/C Ratio -
With 

Project 
No Project 

LOS

With 
Project 

LOS
Change in 
V/C >3%

Change in 
LOS

51st-Broadway Center DEIR
MTS Roadway System Analysis Summary - 2035 PM

Segment Limits
Between Adeline Street 52nd Street 1,788       1,795       1.12 1.12 F F No no change
Between 52nd Street 40th Street 1,383       1,393       0.86 0.87 D D No no change
Shattuck Avenue Northbound
Between Telegraph Avenue 52nd Street 298          298          0.37 0.37 B B No no change
Between 52nd Street Alcatraz Avenue 1,014       1,024       1.27 1.28 F F No no change
Shattuck Avenue Southbound
Between Alcatraz Avenue 52nd Street 879          889          1.10 1.11 F F No no change
Between 52nd Street Telegraph Avenue 196          196          0.25 0.25 A A No no change
Telegraph Avenue Northbound
Between 40th Street Shattuck Avenue 1,888       1,899       1.18 1.19 F F No no change
Between Shattuck Avenue 51st Street 1,618       1,637       1.01 1.02 F F No no change
Between 51st Street Claremont Avenue 2,185       2,193       0.91 0.91 E E No no change
Between Claremont Avenue Alcatraz Avenue 1,895       1,903       1.18 1.19 F F No no change
Telegraph Avenue Southbound
Between Alcatraz Avenue Claremont Avenue 1,703       1,710       1.06 1.07 F F No no change
Between Claremont Avenue 51st Street 1,220       1,227       0.51 0.51 B B No no change
Between 51st Street Shattuck Avenue 733          753          0.46 0.47 B B No no change
Between Shattuck Avenue 40th Street 920          932          0.58 0.58 B B No no change
Broadway Northbound
Between 27th Street MacArthur Boulevard 1,353       1,355       0.56 0.56 B B No no change
Between MacArthur Boulevard 40th Street 1,785       1,793       0.74 0.75 C C No no change
Between 40th Street 51st Street 2,064       2,097       0.86 0.87 D D No no change
Between 51st Street College Avenue 2,194       2,227       0.91 0.93 E E No no change
Between College Avenue SR 24 1,126       1,138       0.70 0.71 C C No no change
Broadway Southbound
Between SR 24 College Avenue 918          930          0.57 0.58 B B No no change
Between College Avenue 51st Street 1,506       1,537       0.63 0.64 C C No no change
Between 51st Street 40th Street 762          797          0.32 0.33 A A No no change
Between 40th Street MacArthur Boulevard 732          741          0.31 0.31 A A No no change
Between MacArthur Boulevard 27th Street 528          530          0.22 0.22 A A No no change
College Avenue Northbound
Between Broadway SR 24 371          379          0.46 0.47 B B No no change
Between SR 24 Claremont Avenue 639          643          0.80 0.80 D D No no change
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Link 
Location

 No 
Project 
Volume 

 With 
Project 
Volume 

V/C Ratio -
No Project

V/C Ratio -
With 

Project 
No Project 

LOS

With 
Project 

LOS
Change in 
V/C >3%

Change in 
LOS

51st-Broadway Center DEIR
MTS Roadway System Analysis Summary - 2035 PM

Segment Limits
College Avenue Southbound
Between Claremont Avenue SR 24 438          441          0.55 0.55 B B No no change
Between SR 24 Broadway 404          412          0.50 0.51 B B No no change
Claremont Avenue Northbound
Between SR 24 College Avenue 1,790       1,791       1.12 1.12 F F No no change
Between College Avenue Ashby Avenue 1,801       1,803       1.13 1.13 F F No no change
Claremont Avenue Southbound
Between Ashby Avenue College Avenue 1,470       1,472       0.92 0.92 E E No no change
Between College Avenue SR 24 1,219       1,220       0.76 0.76 D D No no change

Fehr & Peers, 2012.
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Queuing Analysis Summary 
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Table O-1 
95th Percentile Queuing Summary 

Existing Conditions 

# Study Intersection Movement1 Storage
(Feet)2 

Weekday PM Peak Hour3 Saturday Midday Peak Hour3 Saturday PM Peak Hour3 

Existing 
No Project

(Feet) 

Existing 
Plus 

Project 
(Feet) 

Existing 
Plus 

Project 
(Mitigated) 

(Feet) 

Existing 
No Project 

(Feet) 

Existing 
Plus 

Project 
(Feet) 

Existing 
Plus 

Project 
(Mitigated) 

(Feet) 

Existing 
No Project

(Feet) 

Existing 
Plus 

Project 
(Feet) 

Existing 
Plus 

Project 
(Mitigated) 

(Feet) 

2 Broadway/Broadway 
Terrace NB-Thru 160 285 395  130 255  95 150  

3 Broadway/College 
Avenue 

NB-Left 200/ 
180 m 175 165  195 150  170 170  

NB-Thru 350 m 60 150 100 185  75 85 

SB-Thru 160 70 35 95 90  80 70 

4 
Broadway/Coronado 
Avenue/ North Project 
Driveway 

NB-Thru 390 n/a m 130 n/a m 270  n/a m150 

SB-Left 180 n/a m#270 n/a # 220  n/a # 250 

SB-Thru 180 n/a 140 n/a 90  n/a 75 

7 
Broadway/51st 
Street/ Pleasant 
Valley Avenue 

EB-Left 120 # 290 # 390 # 255 # 365  160 #265 

EB-Thru 300 330 360 190 245  180 240 

WB-Left 300/ 
200 # 204 # 235  # 355 # 375  # 197 200  

WB-Thru 520 250 125 # 405 # 455  270 350 

NB-Left 140 n/a 110 n/a # 245  n/a 75 

NB-Thru 280 # 320 # 345 280 # 390  150 175 

SB-Left 275 # 410 # 255 # 360 220  # 430 # 250 

SB-Thru 390 180 135 195 215  165 120 

12 Shattuck Avenue/ 
52nd Street SB-Left 150 150 160 160 110 125 125 120 135 120 
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15 Telegraph 
Avenue/51st Street 

WB-Left 180 100 120 # 140 # 150 # 190  95 120 

NB-Thru 220 235 240 240 190 200  160 175 

SB-Left 180 # 425 # 435 # 405 # 255 # 275  # 350 # 375 

17 

Project Driveway/ 
Gilbert Street/ 
Pleasant Valley 
Avenue 

EB-Left 180/ 
200 200 m 135  190 m# 210  225 m #200  

EB-Thru 520 175 m 65 105 m 120  130 m 50 

WB-Left 100 n/a 40 n/a m 45  n/a m 20 

20 
Piedmont Avenue/ 
Pleasant Valley 
Avenue 

EB-Thru 250 # 455 # 480 265 # 235 # 410  # 275 # 445 m100 

WB-Thru 280 105 110 165 140 145  110 120 # 200 

NB-Thru 140 # 325 # 350 # 340 165 # 225  # 220 # 255 # 255 
Notes: Bold queues longer than available storage 
1. NB = Northbound; SB = Southbound, EB = Eastbound, WB = Westbound. 
2. Available storage for no project and plus project conditions.   
3. 95th percentile queue as estimated by Synchro. 

#= 95th percentile volume exceeds capacity, queue may be longer.  Queue shown is maximum after two cycles. 
m = Volume for 95th percentile queue is metered by upstream signal. 

Source: Fehr & Peers, 2012. 
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Table O-2 
95th Percentile Queuing Summary 

2015 Conditions 

# Study Intersection Movement1 Storage
(Feet)2 

Weekday PM Peak Hour3 Saturday Midday Peak Hour3 Saturday PM Peak Hour3 

2015 No 
Project 
(Feet) 

2015 Plus 
Project 
(Feet) 

2015 Plus 
Project 

(Mitigated) 
(Feet) 

2015 No 
Project 
(Feet) 

2015 Plus 
Project 
(Feet) 

2015 Plus 
Project 

(Mitigated) 
(Feet) 

2015 No 
Project 
(Feet) 

2015 Plus 
Project 
(Feet) 

2015 Plus 
Project 

(Mitigated) 
(Feet) 

2 Broadway/Broadway 
Terrace NB-Thru 160 # 305 # 415  160 180  25 175  

3 Broadway/College 
Avenue 

NB-Left 200/ 
180 m 180 170  # 240 m 300  190 185  

NB-Thru 350 m 60 165 115 180  80 110 

SB-Thru 160 75 65 110 95  85 75 

4 
Broadway/Coronado 
Avenue/ North Project 
Driveway 

NB-Thru 390 n/a m 150 n/a m 160  n/a m170 

SB-Left 180 n/a m# 270 n/a # 235  n/a # 250 

SB-Thru 180 n/a 140 n/a 190  n/a 75 

7 

Broadway/ 
51st Street/  
Pleasant Valley 
Avenue 

EB-Left 120 #300 # 435 # 265 # 375  # 175 #285 

EB-Thru 300 370 400 200 255  210 260 

WB-Left 300/ 
200 # 235 # 280  # 380 m# 385  # 215 m# 220  

WB-Thru 520 # 315 100 # 480 # 470  295 370 

NB-Left 140 n/a 115 n/a # 255  n/a 80 

NB-Thru 280 # 365 # 545 # 315 # 515  155 235 

SB-Left 275 m# 365 # 250 # 365 # 220  # 390 #220 

SB-Thru 390 195 195 # 235 100  170 140 

12 Shattuck Avenue/ 
52nd Street SB-Left 150 155 165 165 110 130  125 140 120 
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15 Telegraph Avenue/ 
51st Street 

WB-Left 180 120 # 150 # 165 # 165 # 205  110 # 140 

NB-Thru 220 255 265 265 210 220  175 190 

SB-Left 180 # 430 # 445 # 415 # 265 # 285  #355 # 375 

17 

Project Driveway/ 
Gilbert Street/ 
Pleasant Valley 
Avenue 

EB-Left 180/ 
200 210 m 130  195 m# 200  230 m# 210  

EB-Thru 520 200 m 70 115 m 80  140 m70 

WB-Left 100 n/a 40 n/a m 40  n/a m 25 

20 
Piedmont Avenue/ 
Pleasant Valley 
Avenue 

EB-Thru 250 # 490 # 515 295 # 250 # 455 265 # 295 m# 495 m 240 

WB-Thru 280 120 125 205 # 190 # 220 # 265 125 # 145 # 240 

NB-Thru 140 # 365 # 390 # 380 # 195 # 250 # 275 # 250 # 280 # 275 
Notes: Bold queues longer than available storage 
4. NB = Northbound; SB = Southbound, EB = Eastbound, WB = Westbound. 
5. Available storage for no project and plus project conditions.   
6. 95th percentile queue as estimated by Synchro. 

#= 95th percentile volume exceeds capacity, queue may be longer.  Queue shown is maximum after two cycles. 
m = Volume for 95th percentile queue is metered by upstream signal. 

Source: Fehr & Peers, 2012. 
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Table O-3 
95th Percentile Queuing Summary 

2035 Conditions 

# Study Intersection Movement1 Storage
(Feet)2 

Weekday PM Peak Hour3 Saturday Midday Peak Hour3 Saturday PM Peak Hour3 

2035 No 
Project 
(Feet) 

2035 Plus 
Project 
(Feet) 

2035 Plus 
Project 

(Mitigated) 
(Feet) 

2035 No 
Project 
(Feet) 

2035 Plus 
Project 
(Feet) 

2035 Plus 
Project 

(Mitigated) 
(Feet) 

2035 No 
Project 
(Feet) 

2035 Plus 
Project 
(Feet) 

2035 Plus 
Project 

(Mitigated) 
(Feet) 

2 Broadway/Broadway 
Terrace NB-Thru 160 # 720 # 860  # 345 # 350  175 255  

3 Broadway/College 
Avenue 

NB-Left 200/ 
180 m 180 m 165  # 335 m 150  # 245 180  

NB-Thru 350 m 65 m 500 195 m 380  120 230 

SB-Thru 160 90 145 175 # 280  125 95 

4 
Broadway/Coronado 
Avenue/ North Project 
Driveway 

NB-Thru 390 n/a m 165 n/a m 265  n/a m 289 

SB-Left 180 n/a m#255 n/a m# 175  n/a # 235 

SB-Thru 180 n/a 220 n/a 105  n/a 80 

7 

Broadway/ 
51st Street/  
Pleasant Valley 
Avenue 

EB-Left 120 # 370 # 505 # 325 # 430  # 215 # 325 

EB-Thru 300 # 435 # 500 235 290  230 280 

WB-Left 300/ 
200 # 310 m# 300  # 505 m# 415  # 290 m# 245  

WB-Thru 520 # 475 # 425 # 720 m# 630  # 425 # 480 

NB-Left 140 n/a # 170 n/a m# 240  n/a 100 

NB-Thru 280 # 670 # 965 # 560 # 840  230 # 370 

SB-Left 275 m# 425 # 320 # 470 # 250  # 455 # 280 

SB-Thru 390 # 335 300 # 380 # 445  # 270 235 

12 Shattuck Avenue/ 
52nd Street SB-Left 150 # 205 # 225 190 130 # 165  # 170 # 205 150 
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15 Telegraph Avenue/ 
51st Street 

WB-Left 180 # 165 # 200 # 220 # 250 # 290 # 260 # 150 # 190 # 185 

NB-Thru 220 # 380 # 410 # 415 300 315 315 255 270 275 

SB-Left 180 m# 440 m# 455 m# 420 # 280 # 300 # 295 # 390 # 410 # 340 

17 

Project Driveway/ 
Gilbert Street/ 
Pleasant Valley 
Avenue 

EB-Left 180/ 
200 215 m 105  205 m 170  230 m 185  

EB-Thru 520 270 m 105 165 m 185  175 m 155 

WB-Left 100 n/a # 65 n/a m 60  n/a m 30 

20 
Piedmont Avenue/ 
Pleasant Valley 
Avenue 

EB-Thru 250 # 635 # 660 # 530 # 345 # 690 # 380 # 380 # 740 # 360 

WB-Thru 280 165 170 # 400 # 400 # 415 # 525 # 260 # 280 # 405 

NB-Thru 140 # 490 # 510 # 515 # 305 # 340 # 465 # 340 # 370 # 500 
Notes: Bold queues longer than available storage 
7. NB = Northbound; SB = Southbound, EB = Eastbound, WB = Westbound. 
8. Available storage for no project and plus project conditions.   
9. 95th percentile queue as estimated by Synchro. 

#= 95th percentile volume exceeds capacity, queue may be longer.  Queue shown is maximum after two cycles. 
m = Volume for 95th percentile queue is metered by upstream signal. 

Source: Fehr & Peers, 2012. 
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