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1.   INTRODUCTION

Rowan Williams Davies & Irwin Inc. (RWDI) was retained by YHLA Architects to conduct

a Pedestrian Wind Assessment for the proposed 325 7th Street Development  in Oakland, California.

The proposed development is mixed-use consisting of two residential towers on top of a podium

with retail space located at grade level.  The objective of this qualitative analysis is to estimate the

pedestrian wind conditions on and around the proposed development.  Using the design drawings

received on July 3, July 27, and August 7, 2007, the current assessment is based on:

• a review of long-term meteorological data and surrounding information;

• our experience1 with wind-tunnel tested projects in Oakland and other cities around the

world;

• our engineering judgement and knowledge of wind flows around buildings;

• use of software developed by RWDI (WindEstimator,2) for estimating the potential wind

comfort conditions around generalized building forms; and,   

• use of RWDI’s proprietary Computational Fluid Dynamics (CFD) software Virtualwind™,

for visualizing wind flow patterns. 

This assessment was conducted for the following two building configurations:

• Existing - Existing surroundings around 325 7th Street with the existing development on the

                 study site; and,

• Proposed - Existing surroundings around 325 7th Street with the proposed development.

This desktop approach provides a screening-level estimation of the pedestrian wind

conditions.  To quantify the results of this qualitative analysis and refine any required design

mitigation, physical model tests in a boundary-layer wind tunnel facility would be required.

___________________________
1C.J. Williams, H. Wu, W.F. Waechter, and H.A. Baker (1999). "Experiences with Remedial Solutions to Control Pedestrian Wind

Problems". 10th International Conference on Wind Engineering, Copenhagen, Denmark.
2H. Wu, C.J. Williams, H.A. Baker and W.F. Waechter (2004). "Knowledge-based Desk-top Analysis of Pedestrian Wind Conditions".

ASCE Structure Congress 2004, Nashville, Tennessee.
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2.  SITE INFORMATION

The images in Figure 1 show the 3D rendered views of the two building configurations used

for this assessment.  Figure 2 is the site plan with the proposed development in place.  In the

following discussion, references to building locations relate to the “Project North” shown in Figure

2, whereas wind directions refer to “True North”.

The development consists of two 20 storey towers on a three storey podium (approximately

45 feet high).  The podium has a partially square shaped footprint, covering an area of approximately

200 ft by 225 ft.  The north tower is “L-shaped” and is approximately 200 ft by 70 ft in plan, and the

south tower is roughly 150 ft by 80 ft.  As shown in the site plan in Figure 2, the proposed

development is situated at the southwest corner of the intersection of 7th Street and Harrison Street.

To the west of the development is Webster Street and to the south is 6th Street.  Pedestrian areas on

and around the study site include entrances to the proposed development and sidewalks along 6th

Street, 7th Street, and Harrison Street, and a sidewalk along Webster Street.  A pedestrian accessible

courtyard is included at the fourth floor of the proposed development.  Presently, on the site there

is a one storey building with a parking lot at the northeast corner. 

Buildings in the immediate vicinity of the development site are lower than the proposed

tower, including a 90 ft high existing building directly west of the proposed towers.  Increased

density of tall buildings is located in downtown Oakland, to the northwest of the site.  A few taller

building are present to the west, and buildings in all other directions are relatively low.  Lake Merritt

is located to the northeast of the development site.  Further topographic features include San

Francisco Bay to the west and a mountain range to the east, both of which have a significant

influence on the wind climate in the Oakland area.
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3.  METEOROLOGICAL DATA

Wind statistics recorded at the Alameda Naval Air Station between 1945 and 1997 were

analysed for the summer (May through October) and winter (November through April) seasons.

Figure 3 graphically depicts the distributions of wind frequency and directionality for these two

seasons.  The upper-left wind rose identifies the summer wind data, indicating the predominance of

west winds, when all winds are considered.  The lower-left wind rose shows the winter data, and

illustrates the predominance of winds from the west, southeast, and northwest, during this season.

Calm winds occur for 6.9% of the time in the summer and 11.7% of the time in the winter.

Figure 3 also depicts the directionality of strong winds (winds greater than 20 mph) at the

airport.  Strong winds occur for 7.2% and 7.8% of the time during the summer and winter seasons,

respectively.  Strong winds from the west are prevalent during the summer and winter seasons, along

with strong winds from the southeast in the winter season, as indicated by the right side wind roses.

Strong winds have greater potential to cause uncomfortable or even severe wind conditions.  The

Virtualwind computer simulations will focus on winds from the west and southeast directions.

However, the wind comfort assessment using the WindEstimator analysis technique considers all

wind directions.

4.  RWDI WIND COMFORT CRITERIA

The wind conditions around the proposed development are assessed by use of pedestrian

wind comfort criteria developed at RWDI.  The four comfort categories used for this review are

described in general terms as follows:

• Sitting:   Low wind speeds during which one can read a newspaper without having it blown

away.  These wind speeds are appropriate for outdoor cafes and other amenity spaces that

promote sitting.
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• Standing:  Slightly higher wind speeds that are strong enough to rustle leaves.  These wind

speeds are appropriate at major building entrances, bus stops or other areas, such as a bench

along a sidewalk, where people may want to linger but not necessarily sit for extended

periods of time.  

• Walking: Winds that would lift leaves, move litter, hair and loose clothing.  Appropriate for

sidewalks, intersections, plazas, parks or playing fields where people are more likely to be

active and receptive to some wind activity.

• Uncomfortable: The effects of wind speeds at this level would range from small trees

swaying and wind force being felt on the body to whole trees being in motion and

inconvenience being felt when walking. Wind of this magnitude would be considered a

nuisance for most activities.

Wind conditions are considered acceptable for sitting, standing or walking if the wind speeds

are within their specified ranges at least 80% of the time, or four in five days.  An uncomfortable

designation means that the 80% criterion is not satisfied for any of the above activities.   

Safety is also considered by the criteria and is associated with excessive wind speeds that

can adversely affect a pedestrian's balance and footing.  If winds sufficient to affect a person's

balance occur more than two times per summer or winter season, the wind conditions are considered

severe.  Wind control measures are typically required at locations where winds are rated as

uncomfortable or they exceed the wind safety criterion.

For the purposes of this study, The City of Oakland considers a significant wind impact to

occur if a project were to “Create winds exceeding 36 mph for more than one hour during daylight

hours during the year”.  A wind analysis only needs to be done if the project’s height is 100 feet or

greater (measured to the roof) and one of the following conditions exists: (a) the project is located

adjacent to a substantial water body (i.e., Oakland Estuary, Lake Merritt, or San Francisco Bay); or

(b) the project is located in the downtown.  Since the proposed project exceeds 100 feet in height and

is located downtown, it is subject to the thresholds of significance (Thresholds/Criteria of

Significance Guidelines, August 17, 2004).
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In the City of Oakland significant wind impact criterion, an “Equivalent Wind Speed” (EWS)

is used to account for the impact of gusty winds.  At a point where the Turbulence Intensity (TI) is

less than 15%, EWS is equivalent to the mean hourly wind speed (Vm). For TI greater than 15%, EWS

is calculated by multiplying the mean speed by a weighting factor according to the following

formula:

EWS = Vm (2 × TI + 0.7)

A previous comparison indicated that the City of Oakland significant wind impact criterion

is generally comparable to the RWDI wind safety criterion, when applied for the daylight hours with

the specific wind climate, urbanized setting and surrounding terrain of the City of Oakland. 

5.  WIND COMFORT ASSESSMENT

5.1 General

Predicting wind speeds and occurrence frequencies is complicated, involving building

geometry, dimensions, orientation, surrounding buildings, upstream terrain and local wind climate.

Over the years, RWDI has conducted more than 1500 wind tunnel model studies on pedestrian wind

conditions around buildings, yielding a broad knowledge base.  This knowledge allows, in many

situations, for a screening-level numerical estimation of pedestrian wind conditions without wind

tunnel testing. 

In our discussion of anticipated wind conditions, reference will be made to the following

generalized wind flows.  Large buildings tend to intercept the stronger winds at higher elevations and

redirect them down to the grade level.  Such a Downwashing Flow is the main cause for wind

acceleration at the pedestrian-level around tall buildings.  There is generally an increased wind

acceleration around corners of tall buildings as the downwashed wind accelerates around the edge

of the building.  Also, when two buildings are situated side-by-side, wind flows tend to accelerate

through the gap between the buildings due to the Channelling Effect.  If these building/wind

combinations occur for prevailing winds, there is an increased potential for even higher wind speeds.
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Downwashing Flow
Channelling Effect

Generally, wind conditions suitable for walking are appropriate for sidewalks and secondary

entrances; lower wind speeds comfortable for standing are preferred for major building entrances

and drop-off areas where pedestrians are more apt to linger; and, low wind speeds comfortable for

sitting or standing are desired for outdoor seating areas such as upper level recreational spaces and

courtyards, especially during the summer season when these areas will typically be in use.

To confirm and visualize the qualitative wind conditions predicted by WindEstimator, a

Computational Fluid Dynamics (CFD) technique, Virtualwind was used to analyze wind flows from

the west and southeast directions for the proposed development. The results of these analyses are

presented as contours of wind speed or wind velocity vectors showing wind flow patterns (Figures

4 to 10) at grade and at upper levels of the proposed development.  These figures represent the

average wind speed from the selected directions; however, actual wind flows will fluctuate and

approach from different directions.  In these figures, the colour blue represents low wind speed areas,

green indicates low to moderate wind speeds, yellow depicts a moderate wind speed area, and red

indicates areas of high wind speeds, as illustrated on the colour legend in the figures.  Animations

of the wind conditions can be used to better understand the turbulent nature of the wind flows.

Animations of wind speed contours and smoke visualization will be posted on the RWDI ftp site.

The following discussion describes in detail the anticipated wind conditions at notable areas

on and around the proposed development.   Figures 4 through 10 show the average wind speed

contours and velocity vectors for the prevailing west and southeast wind directions for both the

Existing and Proposed building Configurations.
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5.2 Predicted Wind Conditions

5.2.1 Overview of Wind Conditions

In this study, no red regions were predicted at grade level or at the Level 4 courtyard (see

Figures 4 through 10).  This result is consistent with the results obtained from WindEstimator. 

The drawings used for this review indicate recessed main entrances (Residential Lobby

entrances), along 6th Street and 7th Street.  Canopies were also provided at both entrances.  These are

positive wind control features that we recommend be retained in the final design to enhance wind

comfort at these areas.  Note that the canopies were not modeled in our assessment.

Other positive design features include the in-direct angle of the tower facades in relation to

the predominant wind directions, resulting in reduced volumes of downwashing wind flows.  The

90 ft tall existing building located directly to the west of the 45 ft high proposed podium has a

positive affect on wind control for the proposed development.  The existing building, being taller

than its immediate surroundings, re-directs some of the westerly wind flows, which reduced the

occurrence of strong winds at the proposed courtyard (see Figure 6).  Also, the orientation of the “L-

shaped” tower reduces wind speeds between the towers of the proposed development by disrupting

the path of channeling wind flows.

Given the building geometry and location, as well as the local wind climate, it is our opinion

that the wind conditions in pedestrian areas on and around the proposed development will meet both

the City of Oakland significant wind impact criterion and the RWDI wind safety criterion.  The

following discussions focus on the wind comfort levels by areas keyed with corresponding letters

as shown in the reference plan in Figure 2.
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5.2.2  Existing

Generally, the existing wind conditions on and around the site are expected to be suitable for

sitting or standing throughout the year (see Figure 4).

5.2.3  Proposed

5.2.3.1  Main Entrances

The Residential Lobby entrances are located along 6th Street and 7th Street (Locations A1 and

A2 in Figure 2), are recessed from the facade of the podium, and have canopies above.  As a result,

wind conditions are expected to be comfortable for standing throughout the year, which is considered

suitable for a main entrance.

5.2.3.2 Entrances and Sidewalks Adjacent to the Proposed Development

As the proposed tower is much taller than the immediate surroundings, it will intercept winds

at higher elevations and redirect them down towards grade level.  However, as discussed above, this

effect is reduced as a result of the orientation of the tower to the predominant wind directions.  The

immediate surrounding lower buildings cover the majority of exposed tower corners at grade level,

further reducing the effects of downwashing flows at grade.  This is demonstrated by the limited size

of the green/yellow areas to the north and south of the proposed development, along 6th Street and

7th Street (see Figures 5 and 8).  The higher wind speeds are re-directed towards the street and away

from sidewalk areas at the building facade (Area B in Figure 2).  The downwashing of southeast

winds around the north tower does create localized accelerations at the northeast corner of the

development (see Figures 8 and 10).

Overall, wind conditions at entrances and sidewalks adjacent to the proposed 325 7th Street

Development are expected to be appropriate for standing in the summer and standing or walking in

the winter.  Slightly elevated wind conditions may occur and will tend to remain along streets, not

affecting pedestrian areas.  These wind speeds are expected to be generally comfortable for walking.
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5.2.3.3 Entrances and Sidewalks Adjacent to Existing Buildings

The existing building on the west side of the proposed towers, being taller than surroundings

to the west, redirects some of the westerly wind flow to grade level.  As a result, increased wind

speeds are expected along Webster Street and at the northwest corner of the existing buildings (see

Figure 5 and Location C1 in Figure 2) Wind conditions in the range of standing to walking are

expected, which is appropriate for the area..  This effect is also visible in the Existing Configuration

(see Figure 4).  The existing low-rise buildings at the southeast corner of the site are not exposed to

this wind flow and therefore wind conditions are expected to be suitable for standing (see Figures

5 and 8).  Slightly elevated wind speeds are expected along 6th Street, due to downwashing wind

flows of the south tower.

In general, suitable wind conditions are expected around existing buildings adjacent to the

proposed study site, throughout the year.  Slightly higher wind speeds are expected along the streets;

however ,wind conditions are expected to be comfortable for walking or better in these areas.

5.2.3.4  Level 4 - Courtyard

As illustrated in the images in Figures 6 and 7, the open courtyard is protected from westerly

wind flows by the adjacent tall building, and the “L-shaped” north tower disrupts the channeling

wind flow that would typically occur with two towers configured next to each other (see Figures 6

and 9).  Therefore, wind conditions in the courtyard are generally expected to be comfortable for

standing in the summer and walking in the winter (Location D1).  Slightly higher wind speeds are

expected at Locations D2 and D3, as a result of the narrowing geometry of the towers that will create

a stronger channeling effect.

The design includes a canopy over the pedestrian walkway that connects the north and south

towers.  This is a positive wind control feature that could be enhanced to shelter pedestrians on

windier days.  Depending upon the activity, lower wind speeds could be desired in seating areas at

the courtyard level..  Localized features around seating areas, such as wind screens, dense

landscaping, trellises, etc. should be considered.  The installation of a full height wind screen (from

floor level to the underside of the canopy) could be investigated along the west edge of the pedestrian
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walkway.  Any vertical wind control measures considered should face perpendicular to the local

wind flow (i.e., at the point to be wind sheltered), for the dominant west winds to be most effective

(see Figures 3 and 6).

6.  SUMMARY

In summary, the proposed 325 7th Street Development includes several positive design

features for wind control.  In addition, adjacent existing buildings located to the east and west of the

proposed development are expected to assist with wind shelter for pedestrian areas at grade and on

the podium from the prevailing winds.  As a result, the grade level wind conditions are predicted to

be comfortable for the intended usage of entrances and sidewalks around the proposed development

site.  It is our opinion that the wind conditions at pedestrian areas around the proposed development

will meet both the City of Oakland significant wind impact criterion and the RWDI wind safety

criterion.

While the courtyard at Level 4 is somewhat sheltered from the prevailing west and southeast

winds, wind conditions are not expected to be comfortable for sitting.  Conceptual wind control

measures have been described to improve the wind conditions in this amenity space.  These

conceptual wind control measures are based on the qualitative predictions of potential wind

conditions.  Given the generally positive outcome of the qualitative assessment, it is our opinion that

wind tunnel testing of the physical model of the proposed 325 7th Street Development is not

necessary to quantify the wind conditions.  However, if desired, wind tunnel tests could be used to

refine the conceptual wind control measures.
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View 2 - West Winds
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View 2 - Southeast Winds
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Rowan Wil l iams Davies & Irwin Inc.
650 W oodlawn Road W est , Guelph, Onta r i o , Canada N1K 1B8

Tel : (519) 823-1311 E-mai l : in fo@rwdi .com
Fax: (519) 823-1316 W eb: www. rwdi .com

Date: November 21, 2008 RWDI Reference #:0910118A

To: Howai Lai E-Mail:howai@yhla.net

Company: YHLA Architects

From: Jordan Gilmour, P.Eng. E-Mail:Jordan.gilmour@rwdi.com

RE: 325 7th Street – Oakland, California
Review of Pedestrian Wind Conditions

Dear Howai,

As per your request, Rowan Williams Davies & Irwin Inc. (RWDI) has prepared this memo summarizing the
pedestrian wind conditions around the proposed 325 7th Street development in Oakland, California. This memo
describes our qualitative predictions of the pedestrian wind conditions in the vicinity, which are based on RWDI’s
previous pedestrian wind assessment  1, updated massing information received by RWDI on October 7, 2008, and our
engineering experience.

Building Information

The massing of the proposed development has been revised recently. As indicated in the attached elevation
(received by RWDI on October 7, 2008) the building heights for both Building 1 and Building 2 have changed.
Building 1 (South Tower) is now 27 storeys high (approximately 280 ft), while Building 2 (North Tower) is now 20
storeys high (approximately 210 ft). The total height in storeys includes the three storey podium. In RWDI’s original
analysis, both towers were 23 storeys high (approximately 235 ft).

No other changes, either to the overall massing or the location of pedestrian areas, were noted by the design team.

Pedestrian Wind Assessment

Overall, the revised design is expected to create wind conditions similar to the predictions of our September 20, 2007
report. As a result, the grade level wind conditions are predicted to be comfortable for the intended usage of the
entrances and sidewalks around the site. It is our opinion that the wind conditions at grade level pedestrian areas
around the proposed development will meet both the City of Oakland significant wind impact criterion and the RWDI
wind safety criterion. For the Level 4 courtyard, our previous recommendations for conceptual wind control measures
are still valid and should be considered by the design team.

We trust this letter satisfies your current need. If you have any other questions, please do not hesitate to contact us.

Yours very truly,

Rowan Williams Davies & Irwin Inc.

Jordan Gilmour, P.Eng.
Project Manager

JWG/kpk
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EXISTING TRAFFIC COUNTS 























































APPENDIX E-2 

EXISTING PEDESTRIAN COUNTS 



PEDESTRIAN CROSSWALK COUNT

Date 5/17/2007 Start Time 7:30, 16:30

End Time 8:30, 17:30

Intersection6th Street/Oak Street

AM Peak

Peak Hour

PM Peak

Peak Hour

Intersection6th Street/Jackson Street

AM Peak

Peak Hour

PM Peak

Peak Hour

Intersection7th Street/Webster Street

AM Peak

Peak Hour

PM Peak

Peak Hour

Intersection11th Street/Alice Street

AM Peak

Peak Hour

PM Peak

Peak Hour 61 N/A 71 42
NORTH SOUTH EAST WEST

115 N/A 135 57
NORTH SOUTH EAST WEST

86 52 43 41

26 13

NORTH SOUTH EAST WEST

14 N/A

NORTH SOUTH EAST WEST

16 N/A

NORTH SOUTH EAST WEST

13 15

NORTH SOUTH EAST WEST

NORTH SOUTH EAST WEST

11 17 12 10
NORTH SOUTH EAST WEST

42 31

20 16

17 18

13 15



PEDESTRIAN CROSSWALK COUNT

Date 5/17/2007 Start Time 7:30, 16:30

End Time 8:30, 17:30

Intersection 12th Street/Alice Street

AM Peak

Peak Hour

PM Peak

Peak Hour

Intersection 13th Street/Alice Street

AM Peak

Peak Hour

PM Peak

Peak Hour

Intersection 14th Street/Harrison Street

AM Peak

Peak Hour

PM Peak

Peak Hour

NORTH SOUTH EAST WEST
93 101 75 74

NORTH SOUTH EAST WEST
83 74 64 61

NORTH SOUTH EAST WEST
91 93 73 71

NORTH SOUTH EAST WEST
85 78 65 67

NORTH SOUTH EAST WEST
131 121 94 85

NORTH SOUTH EAST WEST
128 135 81 93



PEDESTRIAN CROSSWALK COUNT

Date 5/17/2007 Start Time 7:30, 16:30

End Time 8:30, 17:30

Intersection11th Street/Bush Street

AM Peak

Peak Hour

PM Peak

Peak Hour

Intersection12th Street/Harrison

AM Peak

Peak Hour

PM Peak

Peak Hour

Intersection12th Street/Castro Street

AM Peak

Peak Hour

PM Peak

Peak Hour

Intersection13th Street/Harrison Street

AM Peak

Peak Hour

PM Peak

Peak Hour 63 81 107 73
NORTH SOUTH EAST WEST

73 69 83 67
NORTH SOUTH EAST WEST

N/A 8 25 N/A
NORTH SOUTH EAST WEST

N/A 7 17 N/A
NORTH SOUTH EAST WEST

78 93 79 56
NORTH SOUTH EAST WEST

73 86 51 43
NORTH SOUTH EAST WEST

7 N/A N/A 25
NORTH SOUTH EAST WEST

5 N/A N/A 21
NORTH SOUTH EAST WEST
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ALAMEDA COUNTY CMA FORECASTING MODEL 



2015 Alameda County CMA Model

Licensed to CHS Consulting Group

Traffic Volume - AM Peak 1 Hour
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2015 Alameda County CMA Model

Licensed to CHS Consulting Group

Traffic Volume - PM Peak 1 Hour
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2030 Alameda County CMA Model
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Traffic Volume - AM Peak 1 Hour
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2030 Alameda County CMA Model

Licensed to CHS Consulting Group

Traffic Volume - PM Peak 1 Hour
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LEVEL OF SERVICE CALCULATIONS 



 

 
 
 
 
 
 
 
 
 

Existing Conditions 



HCM Signalized Intersection Capacity Analysis Existing AM
1: 5th St & Oak St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 303 551 152 0 0 0 0 230 68 3 117 0
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) 3.5 3.5 3.5
Lane Util. Factor 0.91 1.00 1.00
Frpb, ped/bikes 0.99 0.99 1.00
Flpb, ped/bikes 1.00 1.00 1.00
Frt 0.97 0.97 1.00
Flt Protected 0.99 1.00 1.00
Satd. Flow (prot) 4837 2026 1625
Flt Permitted 0.99 1.00 0.98
Satd. Flow (perm) 2000 2026 1597
Peak-hour factor, PHF 0.95 0.89 0.81 1.00 1.00 1.00 0.81 0.82 0.74 0.38 0.77 0.92
Adj. Flow (vph) 319 619 188 0 0 0 0 280 92 8 152 0
RTOR Reduction (vph) 0 67 0 0 0 0 0 26 0 0 0 0
Lane Group Flow (vph) 0 1059 0 0 0 0 0 346 0 0 160 0
Confl. Peds. (#/hr) 9 17 7 15 15 7
Confl. Bikes (#/hr) 8 8
Parking  (#/hr) 5 5
Turn Type Perm Perm
Protected Phases 1 2 2
Permitted Phases 1 2
Actuated Green, G (s) 22.5 15.5 15.5
Effective Green, g (s) 22.5 15.5 15.5
Actuated g/C Ratio 0.50 0.34 0.34
Clearance Time (s) 3.5 3.5 3.5
Lane Grp Cap (vph) 1000 698 550
v/s Ratio Prot c0.17
v/s Ratio Perm c0.53 0.10
v/c Ratio 1.06 0.50 0.29
Uniform Delay, d1 11.2 11.7 10.7
Progression Factor 1.00 1.00 1.47
Incremental Delay, d2 45.4 2.5 1.3
Delay (s) 56.7 14.2 17.1
Level of Service E B B
Approach Delay (s) 56.7 0.0 14.2 17.1
Approach LOS E A B B

Intersection Summary
HCM Average Control Delay 43.3 HCM Level of Service D
HCM Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 7.0
Intersection Capacity Utilization 43.7% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing AM
2: 5th St & Jackson St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 309 372 310 0 0 0 0 209 21 46 107 0
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
Lane Util. Factor 0.91 1.00 1.00
Frpb, ped/bikes 0.98 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00
Frt 0.95 0.99 1.00
Flt Protected 0.98 1.00 0.99
Satd. Flow (prot) 4677 1834 1603
Flt Permitted 0.98 1.00 0.86
Satd. Flow (perm) 4677 1834 1402
Peak-hour factor, PHF 0.96 0.96 0.96 1.00 1.00 1.00 0.82 0.82 0.82 0.83 0.83 0.83
Adj. Flow (vph) 322 388 323 0 0 0 0 255 26 55 129 0
RTOR Reduction (vph) 0 182 0 0 0 0 0 8 0 0 0 0
Lane Group Flow (vph) 0 851 0 0 0 0 0 273 0 0 184 0
Confl. Peds. (#/hr) 8 11 11 8 7 9 9 7
Confl. Bikes (#/hr) 8 8
Parking  (#/hr) 5 5 5
Turn Type Perm Perm
Protected Phases 1 2 2
Permitted Phases 1 2
Actuated Green, G (s) 12.5 23.5 23.5
Effective Green, g (s) 12.5 23.5 23.5
Actuated g/C Ratio 0.28 0.52 0.52
Clearance Time (s) 4.5 4.5 4.5
Lane Grp Cap (vph) 1299 958 732
v/s Ratio Prot c0.15
v/s Ratio Perm 0.18 0.13
v/c Ratio 0.66 0.28 0.25
Uniform Delay, d1 14.3 6.0 5.9
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 2.6 0.7 0.8
Delay (s) 16.9 6.8 6.7
Level of Service B A A
Approach Delay (s) 16.9 0.0 6.8 6.7
Approach LOS B A A A

Intersection Summary
HCM Average Control Delay 13.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.41
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 74.2% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing AM
3: 6th St & Oak St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 3

Movement WBR NBL NBT NWL2 NWL NWR
Lane Configurations
Volume (vph) 31 123 429 120 48 737
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.5 3.0 3.0
Lane Util. Factor 1.00 0.95 0.97 0.91
Frpb, ped/bikes 0.82 1.00 0.98 0.98
Flpb, ped/bikes 1.00 1.00 0.99 1.00
Frt 0.86 1.00 0.90 0.85
Flt Protected 1.00 0.99 0.98 1.00
Satd. Flow (prot) 1314 3239 3126 1406
Flt Permitted 1.00 0.99 0.98 1.00
Satd. Flow (perm) 1314 3239 3126 1406
Peak-hour factor, PHF 0.92 0.75 0.96 0.77 0.86 0.89
Adj. Flow (vph) 34 164 447 156 56 828
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 34 0 611 0 626 414
Confl. Peds. (#/hr) 51 10 17 11
Confl. Bikes (#/hr) 2 8
Parking  (#/hr) 8
Turn Type custom Perm Perm Perm
Protected Phases 3 1
Permitted Phases 2 3 1 1
Actuated Green, G (s) 4.0 16.3 22.2 22.2
Effective Green, g (s) 4.0 16.3 22.2 22.2
Actuated g/C Ratio 0.09 0.36 0.49 0.49
Clearance Time (s) 3.0 3.5 3.0 3.0
Lane Grp Cap (vph) 117 1173 1542 694
v/s Ratio Prot
v/s Ratio Perm 0.03 0.19 0.20 c0.29
v/c Ratio 0.29 0.52 0.41 0.60
Uniform Delay, d1 19.2 11.3 7.2 8.2
Progression Factor 1.00 0.75 1.00 1.00
Incremental Delay, d2 6.2 1.0 0.8 3.8
Delay (s) 25.4 9.5 8.0 11.9
Level of Service C A A B
Approach Delay (s) 9.5 9.6
Approach LOS A A

Intersection Summary
HCM Average Control Delay 9.9 HCM Level of Service A
HCM Volume to Capacity ratio 0.56
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 6.5
Intersection Capacity Utilization 62.9% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing AM
4: I-880 NB Onramp & Jackson St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 20 296 45 192 240 0 0 142 1510
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 5.5 5.5 5.5 5.5
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 0.95
Frpb, ped/bikes 1.00 1.00 0.93 1.00 0.99 0.98
Flpb, ped/bikes 0.96 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.65
Flt Protected 0.95 1.00 1.00 0.98 1.00 1.00
Satd. Flow (prot) 1704 1863 1478 1806 1748 1133
Flt Permitted 0.95 1.00 1.00 0.70 1.00 1.00
Satd. Flow (perm) 1704 1863 1478 1293 1748 1133
Peak-hour factor, PHF 0.92 0.92 0.92 0.71 0.96 0.87 0.84 0.87 0.96 0.95 0.81 0.95
Adj. Flow (vph) 0 0 0 28 308 52 229 276 0 0 175 1589
RTOR Reduction (vph) 0 0 0 0 0 39 0 0 0 0 72 72
Lane Group Flow (vph) 0 0 0 28 308 13 0 505 0 0 818 802
Confl. Peds. (#/hr) 18 17 16 16
Confl. Bikes (#/hr) 8 8
Parking  (#/hr) 5
Turn Type Perm Perm Perm Perm
Protected Phases 6 8 4
Permitted Phases 6 6 8 4
Actuated Green, G (s) 14.5 14.5 14.5 34.5 34.5 34.5
Effective Green, g (s) 14.5 14.5 14.5 34.5 34.5 34.5
Actuated g/C Ratio 0.24 0.24 0.24 0.58 0.58 0.58
Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5
Lane Grp Cap (vph) 412 450 357 743 1005 651
v/s Ratio Prot c0.17 0.47
v/s Ratio Perm 0.02 0.01 0.39 c0.71
v/c Ratio 0.07 0.68 0.04 0.68 0.81 1.23
Uniform Delay, d1 17.5 20.7 17.4 8.9 10.2 12.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 8.2 0.2 5.0 7.2 117.3
Delay (s) 17.9 28.9 17.6 13.9 17.4 130.0
Level of Service B C B B B F
Approach Delay (s) 0.0 26.6 13.9 73.2
Approach LOS A C B E

Intersection Summary
HCM Average Control Delay 55.1 HCM Level of Service E
HCM Volume to Capacity ratio 1.07
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 120.4% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Existing AM
5: 7th St & Harrison St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 63 295 0 0 0 0 0 1083 1895 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 9.0
Lane Util. Factor 0.91 0.91 0.88
Frpb, ped/bikes 1.00 1.00 0.96
Flpb, ped/bikes 1.00 1.00 1.00
Frt 1.00 1.00 0.85
Flt Protected 0.99 1.00 1.00
Satd. Flow (prot) 4986 5085 2677
Flt Permitted 0.99 1.00 1.00
Satd. Flow (perm) 4986 5085 1750
Peak-hour factor, PHF 0.72 0.72 1.00 0.92 0.92 0.92 0.95 0.96 0.96 0.92 0.92 0.92
Adj. Flow (vph) 88 410 0 0 0 0 0 1128 1974 0 0 0
RTOR Reduction (vph) 0 9 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 489 0 0 0 0 0 1128 1974 0 0 0
Confl. Peds. (#/hr) 25 11 27 13
Confl. Bikes (#/hr) 8
Bus Blockages (#/hr) 0 6 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr) 5
Turn Type Perm custom
Protected Phases 2 1
Permitted Phases 2 3
Actuated Green, G (s) 27.0 23.0 60.0
Effective Green, g (s) 27.0 23.0 60.0
Actuated g/C Ratio 0.45 0.38 1.00
Clearance Time (s) 5.0 5.0 25.0
Lane Grp Cap (vph) 2244 1949 1750
v/s Ratio Prot 0.22
v/s Ratio Perm 0.10 c1.13
v/c Ratio 0.22 0.58 1.13
Uniform Delay, d1 10.1 14.7 30.0
Progression Factor 1.34 1.00 1.00
Incremental Delay, d2 0.2 1.3 65.6
Delay (s) 13.7 15.9 95.6
Level of Service B B F
Approach Delay (s) 13.7 0.0 66.6 0.0
Approach LOS B A E A

Intersection Summary
HCM Average Control Delay 59.3 HCM Level of Service E
HCM Volume to Capacity ratio 1.13
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 0.0
Intersection Capacity Utilization 101.8% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing AM
6: 7th St & Webster St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 365 354 0 0 0 0 0 0 140 542 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1615 1900
Total Lost time (s) 4.0 4.0 4.0
Lane Util. Factor 0.86 0.86 0.91
Frpb, ped/bikes 0.99 0.96 1.00
Flpb, ped/bikes 1.00 1.00 1.00
Frt 0.95 0.85 1.00
Flt Protected 1.00 1.00 0.99
Satd. Flow (prot) 4329 1150 4084
Flt Permitted 1.00 1.00 0.99
Satd. Flow (perm) 4329 1150 4084
Peak-hour factor, PHF 0.97 0.97 0.97 0.92 0.92 0.92 0.92 0.92 0.92 0.94 0.94 0.94
Adj. Flow (vph) 0 376 365 0 0 0 0 0 0 149 577 0
RTOR Reduction (vph) 0 80 80 0 0 0 0 0 0 0 76 0
Lane Group Flow (vph) 0 479 102 0 0 0 0 0 0 0 650 0
Confl. Peds. (#/hr) 42 31 26 13
Confl. Bikes (#/hr) 8
Parking  (#/hr) 5 5 5 5
Turn Type Perm Perm
Protected Phases 4 6
Permitted Phases 4 6
Actuated Green, G (s) 28.0 28.0 24.0
Effective Green, g (s) 28.0 28.0 24.0
Actuated g/C Ratio 0.47 0.47 0.40
Clearance Time (s) 4.0 4.0 4.0
Lane Grp Cap (vph) 2020 537 1634
v/s Ratio Prot c0.11
v/s Ratio Perm 0.09 0.16
v/c Ratio 0.24 0.19 0.40
Uniform Delay, d1 9.6 9.4 12.8
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.8 0.7
Delay (s) 9.9 10.1 13.6
Level of Service A B B
Approach Delay (s) 9.9 0.0 0.0 13.6
Approach LOS A A A B

Intersection Summary
HCM Average Control Delay 11.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.31
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 50.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing AM
7: 7th St & Broadway 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 45 307 78 0 0 0 0 501 359 67 390 0
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 0.86 0.91 0.91 0.95
Frpb, ped/bikes 0.99 0.99 0.91 1.00
Flpb, ped/bikes 0.99 1.00 1.00 1.00
Frt 0.97 0.98 0.85 1.00
Flt Protected 0.99 1.00 1.00 0.99
Satd. Flow (prot) 5495 2877 1184 3089
Flt Permitted 0.99 1.00 1.00 0.78
Satd. Flow (perm) 5495 2877 1184 2431
Peak-hour factor, PHF 0.79 0.79 0.79 1.00 1.00 1.00 1.00 0.92 0.92 0.96 0.96 1.00
Adj. Flow (vph) 57 389 99 0 0 0 0 545 390 70 406 0
RTOR Reduction (vph) 0 49 0 0 0 0 0 18 114 0 0 0
Lane Group Flow (vph) 0 496 0 0 0 0 0 632 171 0 476 0
Confl. Peds. (#/hr) 28 34 43 26 26 43
Confl. Bikes (#/hr) 8 8
Bus Blockages (#/hr) 0 0 0 0 0 0 0 10 0 0 10 0
Parking  (#/hr) 5 5 5
Turn Type Perm custom Perm
Protected Phases 4 2 6
Permitted Phases 4 6 6
Actuated Green, G (s) 31.5 41.5 41.5 41.5
Effective Green, g (s) 31.5 41.5 41.5 41.5
Actuated g/C Ratio 0.38 0.51 0.51 0.51
Clearance Time (s) 4.5 4.5 4.5 4.5
Lane Grp Cap (vph) 2111 1456 599 1230
v/s Ratio Prot c0.22
v/s Ratio Perm 0.09 0.14 0.20
v/c Ratio 0.24 0.43 0.29 0.39
Uniform Delay, d1 17.1 12.8 11.7 12.4
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.9 1.2 0.9
Delay (s) 17.4 13.8 12.9 13.4
Level of Service B B B B
Approach Delay (s) 17.4 0.0 13.5 13.4
Approach LOS B A B B

Intersection Summary
HCM Average Control Delay 14.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.35
Actuated Cycle Length (s) 82.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 63.4% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing AM
8: 8th St & Harrison St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 0 491 119 369 767 0 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.5 4.5
Lane Util. Factor 0.86 0.86 0.86
Frpb, ped/bikes 0.99 1.00 1.00
Flpb, ped/bikes 1.00 0.97 1.00
Frt 0.97 1.00 1.00
Flt Protected 1.00 0.95 0.99
Satd. Flow (prot) 5258 1329 4110
Flt Permitted 1.00 0.95 0.99
Satd. Flow (perm) 5258 1329 4110
Peak-hour factor, PHF 0.92 0.92 0.92 0.90 0.90 0.90 0.95 0.95 0.95 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 0 546 132 388 807 0 0 0 0
RTOR Reduction (vph) 0 0 0 0 72 0 35 23 0 0 0 0
Lane Group Flow (vph) 0 0 0 0 606 0 256 881 0 0 0 0
Confl. Peds. (#/hr) 42 52 53 38
Confl. Bikes (#/hr) 8
Bus Blockages (#/hr) 0 0 0 0 18 0 0 0 0 0 0 0
Parking  (#/hr) 5 5
Turn Type Perm
Protected Phases 2 1
Permitted Phases 1
Actuated Green, G (s) 19.0 32.5 32.5
Effective Green, g (s) 19.0 32.5 32.5
Actuated g/C Ratio 0.32 0.54 0.54
Clearance Time (s) 4.0 4.5 4.5
Lane Grp Cap (vph) 1665 720 2226
v/s Ratio Prot c0.12
v/s Ratio Perm 0.19 0.21
v/c Ratio 0.36 0.36 0.40
Uniform Delay, d1 15.8 7.8 8.0
Progression Factor 1.00 3.31 2.79
Incremental Delay, d2 0.6 1.2 0.4
Delay (s) 16.4 26.9 22.8
Level of Service B C C
Approach Delay (s) 0.0 16.4 23.8 0.0
Approach LOS A B C A

Intersection Summary
HCM Average Control Delay 21.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.38
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.5
Intersection Capacity Utilization 50.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Existing AM
9: 8th St & Webster St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 214 631 0 0 0 0 0 461 153
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
Lane Util. Factor 0.86 0.86 *0.47 0.86
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 0.85
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1198 4138 2350 1054
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1198 4138 2350 1054
Peak-hour factor, PHF 0.92 0.92 0.92 0.91 0.91 0.91 0.92 0.92 0.92 0.91 0.91 0.91
Adj. Flow (vph) 0 0 0 235 693 0 0 0 0 0 507 168
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 0 0 211 717 0 0 0 0 0 525 150
Confl. Bikes (#/hr) 8
Parking  (#/hr) 5 5 5
Turn Type Perm Perm
Protected Phases 2 1
Permitted Phases 2 1
Actuated Green, G (s) 27.0 27.0 29.0 29.0
Effective Green, g (s) 27.0 27.0 29.0 29.0
Actuated g/C Ratio 0.30 0.30 0.32 0.32
Clearance Time (s) 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) 359 1241 757 340
v/s Ratio Prot c0.22
v/s Ratio Perm c0.18 0.17 0.14
v/c Ratio 0.59 0.58 0.69 0.44
Uniform Delay, d1 26.8 26.7 26.6 24.1
Progression Factor 1.00 1.00 0.28 0.21
Incremental Delay, d2 6.9 2.0 4.4 3.5
Delay (s) 33.7 28.6 12.0 8.5
Level of Service C C B A
Approach Delay (s) 0.0 29.8 0.0 11.2
Approach LOS A C A B

Intersection Summary
HCM Average Control Delay 22.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 34.0
Intersection Capacity Utilization 50.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing AM
10: 9th St & Webster St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 10

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 101 42 0 0 0 0 0 0 124 565 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1425 1900
Total Lost time (s) 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.86
Frpb, ped/bikes 1.00 0.91 1.00
Flpb, ped/bikes 1.00 1.00 0.99
Frt 1.00 0.85 1.00
Flt Protected 1.00 1.00 0.99
Satd. Flow (prot) 2986 1136 4100
Flt Permitted 1.00 1.00 0.99
Satd. Flow (perm) 2986 1136 4100
Peak-hour factor, PHF 0.83 0.83 0.83 0.92 0.92 0.92 0.92 0.92 0.92 0.88 0.88 0.88
Adj. Flow (vph) 0 122 51 0 0 0 0 0 0 141 642 0
RTOR Reduction (vph) 0 0 36 0 0 0 0 0 0 0 44 0
Lane Group Flow (vph) 0 122 15 0 0 0 0 0 0 0 739 0
Confl. Peds. (#/hr) 67 73 76 52
Confl. Bikes (#/hr) 8
Parking  (#/hr) 5 5 5 5
Turn Type Perm Perm
Protected Phases 2 1
Permitted Phases 2 1
Actuated Green, G (s) 27.0 27.0 29.0
Effective Green, g (s) 27.0 27.0 29.0
Actuated g/C Ratio 0.30 0.30 0.32
Clearance Time (s) 4.0 4.0 4.0
Lane Grp Cap (vph) 896 341 1321
v/s Ratio Prot c0.04
v/s Ratio Perm 0.01 0.18
v/c Ratio 0.14 0.04 0.56
Uniform Delay, d1 23.0 22.4 25.2
Progression Factor 1.00 1.00 1.04
Incremental Delay, d2 0.3 0.2 1.7
Delay (s) 23.3 22.6 28.0
Level of Service C C C
Approach Delay (s) 23.1 0.0 0.0 28.0
Approach LOS C A A C

Intersection Summary
HCM Average Control Delay 27.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.36
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 34.0
Intersection Capacity Utilization 34.9% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing AM
11: 10th St & Webster St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 11

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 265 0 0 0 0 361
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0
Lane Util. Factor 0.97 0.86
Frpb, ped/bikes 1.00 1.00
Flpb, ped/bikes 1.00 1.00
Frt 1.00 1.00
Flt Protected 0.95 1.00
Satd. Flow (prot) 2897 5587
Flt Permitted 0.95 1.00
Satd. Flow (perm) 2897 5587
Peak-hour factor, PHF 0.90 0.90 0.92 0.92 0.83 0.83
Adj. Flow (vph) 294 0 0 0 0 435
RTOR Reduction (vph) 189 0 0 0 0 0
Lane Group Flow (vph) 105 0 0 0 0 435
Confl. Peds. (#/hr) 57 63
Parking  (#/hr) 5 5
Turn Type
Protected Phases 4 2
Permitted Phases
Actuated Green, G (s) 16.0 23.0
Effective Green, g (s) 16.0 23.0
Actuated g/C Ratio 0.36 0.51
Clearance Time (s) 3.0 3.0
Lane Grp Cap (vph) 1030 2856
v/s Ratio Prot c0.04 c0.08
v/s Ratio Perm
v/c Ratio 0.10 0.15
Uniform Delay, d1 9.7 5.8
Progression Factor 1.00 1.00
Incremental Delay, d2 0.2 0.1
Delay (s) 9.9 5.9
Level of Service A A
Approach Delay (s) 9.9 0.0 5.9
Approach LOS A A A

Intersection Summary
HCM Average Control Delay 7.5 HCM Level of Service A
HCM Volume to Capacity ratio 0.13
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 6.0
Intersection Capacity Utilization 20.9% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing AM
12: 11th St & Harrison St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 12

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 50 316 26 0 0 0 0 745 139 12 55 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 3.5 3.5
Lane Util. Factor 0.86 0.95 0.95
Frpb, ped/bikes 0.99 0.98 1.00
Flpb, ped/bikes 0.99 1.00 1.00
Frt 0.99 0.98 1.00
Flt Protected 0.99 1.00 0.99
Satd. Flow (prot) 6094 3401 3280
Flt Permitted 0.99 1.00 0.84
Satd. Flow (perm) 6094 3401 2784
Peak-hour factor, PHF 0.94 0.94 0.94 0.92 0.92 0.92 0.92 0.92 0.92 0.80 0.80 0.80
Adj. Flow (vph) 53 336 28 0 0 0 0 810 151 15 69 0
RTOR Reduction (vph) 0 14 0 0 0 0 0 26 0 0 0 0
Lane Group Flow (vph) 0 403 0 0 0 0 0 935 0 0 84 0
Confl. Peds. (#/hr) 63 91 56 87 87 56
Confl. Bikes (#/hr) 8
Bus Blockages (#/hr) 0 12 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr) 5 5 5 5
Turn Type Perm Perm
Protected Phases 2 4 4
Permitted Phases 2 4
Actuated Green, G (s) 31.0 21.5 21.5
Effective Green, g (s) 31.0 21.5 21.5
Actuated g/C Ratio 0.52 0.36 0.36
Clearance Time (s) 4.0 3.5 3.5
Lane Grp Cap (vph) 3149 1219 998
v/s Ratio Prot c0.28
v/s Ratio Perm 0.07 0.03
v/c Ratio 0.13 0.77 0.08
Uniform Delay, d1 7.5 17.0 12.7
Progression Factor 1.00 1.00 1.32
Incremental Delay, d2 0.1 4.7 0.2
Delay (s) 7.6 21.7 17.0
Level of Service A C B
Approach Delay (s) 7.6 0.0 21.7 17.0
Approach LOS A A C B

Intersection Summary
HCM Average Control Delay 17.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.39
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 7.5
Intersection Capacity Utilization 45.9% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Existing AM
13: 12th St & Harrison St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 13

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 51 695 53 169 595 0 0 35 29
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 3.5 3.5
Lane Util. Factor 0.86 0.95 0.95
Frpb, ped/bikes 0.99 1.00 0.98
Flpb, ped/bikes 0.99 0.99 1.00
Frt 0.99 1.00 0.93
Flt Protected 1.00 0.99 1.00
Satd. Flow (prot) 6119 3255 3216
Flt Permitted 1.00 0.85 1.00
Satd. Flow (perm) 6119 2800 3216
Peak-hour factor, PHF 0.92 0.92 0.92 0.96 0.96 0.96 0.86 0.86 0.86 0.62 0.62 0.62
Adj. Flow (vph) 0 0 0 53 724 55 197 692 0 0 56 47
RTOR Reduction (vph) 0 0 0 0 18 0 0 0 0 0 30 0
Lane Group Flow (vph) 0 0 0 0 814 0 0 889 0 0 73 0
Confl. Peds. (#/hr) 86 73 43 51 51 43
Confl. Bikes (#/hr) 4
Bus Blockages (#/hr) 0 0 0 0 21 0 0 0 0 0 0 0
Parking  (#/hr) 5 5 5 5
Turn Type Perm Perm
Protected Phases 6 4 4
Permitted Phases 6 4
Actuated Green, G (s) 31.5 21.5 21.5
Effective Green, g (s) 31.5 21.5 21.5
Actuated g/C Ratio 0.52 0.36 0.36
Clearance Time (s) 3.5 3.5 3.5
Lane Grp Cap (vph) 3212 1003 1152
v/s Ratio Prot 0.02
v/s Ratio Perm 0.13 c0.32
v/c Ratio 0.25 0.89 0.06
Uniform Delay, d1 7.8 18.1 12.6
Progression Factor 1.00 1.30 1.00
Incremental Delay, d2 0.2 8.3 0.1
Delay (s) 8.0 31.8 12.7
Level of Service A C B
Approach Delay (s) 0.0 8.0 31.8 12.7
Approach LOS A A C B

Intersection Summary
HCM Average Control Delay 19.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.51
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 7.0
Intersection Capacity Utilization 45.5% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Existing PM
1: 5th St & Oak St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 243 476 69 0 0 0 0 446 62 1 58 0
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) 3.5 3.5 3.5
Lane Util. Factor 0.91 1.00 1.00
Frpb, ped/bikes 0.99 1.00 1.00
Flpb, ped/bikes 0.99 1.00 1.00
Frt 0.98 0.98 1.00
Flt Protected 0.98 1.00 1.00
Satd. Flow (prot) 4867 2066 1579
Flt Permitted 0.98 1.00 0.71
Satd. Flow (perm) 1100 2066 1118
Peak-hour factor, PHF 0.86 0.93 0.72 1.00 1.00 1.00 0.84 0.75 0.70 0.25 0.76 0.70
Adj. Flow (vph) 283 512 96 0 0 0 0 595 89 4 76 0
RTOR Reduction (vph) 0 34 0 0 0 0 0 12 0 0 0 0
Lane Group Flow (vph) 0 858 0 0 0 0 0 672 0 0 80 0
Confl. Peds. (#/hr) 22 23 16 14 14 16
Confl. Bikes (#/hr) 8
Parking  (#/hr) 10 10
Turn Type Perm Perm
Protected Phases 1 2 2
Permitted Phases 1 2
Actuated Green, G (s) 22.5 15.5 15.5
Effective Green, g (s) 22.5 15.5 15.5
Actuated g/C Ratio 0.50 0.34 0.34
Clearance Time (s) 3.5 3.5 3.5
Lane Grp Cap (vph) 550 712 385
v/s Ratio Prot c0.33
v/s Ratio Perm c0.78 0.07
v/c Ratio 1.56 0.94 0.21
Uniform Delay, d1 11.2 14.3 10.4
Progression Factor 1.00 1.00 0.50
Incremental Delay, d2 260.4 22.5 1.2
Delay (s) 271.7 36.9 6.4
Level of Service F D A
Approach Delay (s) 271.7 0.0 36.9 6.4
Approach LOS F A D A

Intersection Summary
HCM Average Control Delay 161.8 HCM Level of Service F
HCM Volume to Capacity ratio 1.31
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 7.0
Intersection Capacity Utilization 49.9% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing PM
2: 5th St & Jackson St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 292 300 261 0 0 0 0 351 34 166 68 0
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
Lane Util. Factor 0.91 1.00 1.00
Frpb, ped/bikes 0.98 1.00 1.00
Flpb, ped/bikes 0.99 1.00 1.00
Frt 0.95 0.99 1.00
Flt Protected 0.98 1.00 0.97
Satd. Flow (prot) 4657 1835 1523
Flt Permitted 0.98 1.00 0.52
Satd. Flow (perm) 4657 1835 815
Peak-hour factor, PHF 0.96 0.96 0.96 1.00 1.00 1.00 0.84 0.84 0.84 0.90 0.90 0.90
Adj. Flow (vph) 304 312 272 0 0 0 0 418 40 184 76 0
RTOR Reduction (vph) 0 177 0 0 0 0 0 8 0 0 0 0
Lane Group Flow (vph) 0 711 0 0 0 0 0 450 0 0 260 0
Confl. Peds. (#/hr) 12 13 13 12 11 12 12 11
Confl. Bikes (#/hr) 8 8
Parking  (#/hr) 10 10 10
Turn Type Perm Perm
Protected Phases 1 2 2
Permitted Phases 1 2
Actuated Green, G (s) 12.5 23.5 23.5
Effective Green, g (s) 12.5 23.5 23.5
Actuated g/C Ratio 0.28 0.52 0.52
Clearance Time (s) 4.5 4.5 4.5
Lane Grp Cap (vph) 1294 958 426
v/s Ratio Prot 0.25
v/s Ratio Perm 0.15 c0.32
v/c Ratio 0.55 0.47 0.61
Uniform Delay, d1 13.9 6.8 7.5
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 1.7 1.7 6.4
Delay (s) 15.5 8.5 13.9
Level of Service B A B
Approach Delay (s) 15.5 0.0 8.5 13.9
Approach LOS B A A B

Intersection Summary
HCM Average Control Delay 13.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.59
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 74.3% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing PM
3: 6th St & Oak St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 3

Movement WBR NBL NBT NWL2 NWL NWR
Lane Configurations
Volume (vph) 38 154 524 55 47 608
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.5 3.0 3.0
Lane Util. Factor 1.00 0.95 0.97 0.91
Frpb, ped/bikes 0.93 1.00 0.98 0.97
Flpb, ped/bikes 1.00 1.00 0.99 1.00
Frt 0.86 1.00 0.90 0.85
Flt Protected 1.00 0.99 0.98 1.00
Satd. Flow (prot) 1493 3490 3116 1404
Flt Permitted 1.00 0.99 0.98 1.00
Satd. Flow (perm) 1493 3490 3116 1404
Peak-hour factor, PHF 0.73 0.90 0.86 0.60 0.84 0.94
Adj. Flow (vph) 52 171 609 92 56 647
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 52 0 780 0 472 323
Confl. Peds. (#/hr) 13 15 15 13
Confl. Bikes (#/hr) 8 8
Turn Type custom Perm Perm Perm
Protected Phases 3 1
Permitted Phases 2 3 1 1
Actuated Green, G (s) 4.0 16.3 22.2 22.2
Effective Green, g (s) 4.0 16.3 22.2 22.2
Actuated g/C Ratio 0.09 0.36 0.49 0.49
Clearance Time (s) 3.0 3.5 3.0 3.0
Lane Grp Cap (vph) 133 1264 1537 693
v/s Ratio Prot
v/s Ratio Perm 0.03 0.22 0.15 c0.23
v/c Ratio 0.39 0.62 0.31 0.47
Uniform Delay, d1 19.4 11.8 6.8 7.5
Progression Factor 1.00 0.70 1.00 1.00
Incremental Delay, d2 8.4 0.2 0.5 2.2
Delay (s) 27.8 8.4 7.3 9.7
Level of Service C A A A
Approach Delay (s) 8.4 8.3
Approach LOS A A

Intersection Summary
HCM Average Control Delay 9.0 HCM Level of Service A
HCM Volume to Capacity ratio 0.53
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 6.5
Intersection Capacity Utilization 59.0% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing PM
4: I-880 NB Onramp & Jackson St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 6 308 47 293 294 0 0 180 1360
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 5.5 5.5 5.5 5.5
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 0.95
Frpb, ped/bikes 1.00 1.00 0.93 1.00 0.99 0.98
Flpb, ped/bikes 0.97 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.60
Flt Protected 0.95 1.00 1.00 0.97 1.00 1.00
Satd. Flow (prot) 1711 1863 1469 1749 1749 1046
Flt Permitted 0.95 1.00 1.00 0.70 1.00 1.00
Satd. Flow (perm) 1711 1863 1469 1256 1749 1046
Peak-hour factor, PHF 0.92 0.92 0.92 0.50 0.78 0.84 0.84 0.90 0.96 0.95 0.92 0.98
Adj. Flow (vph) 0 0 0 12 395 56 349 327 0 0 196 1388
RTOR Reduction (vph) 0 0 0 0 0 42 0 0 0 0 43 43
Lane Group Flow (vph) 0 0 0 12 395 14 0 676 0 0 765 735
Confl. Peds. (#/hr) 16 20 14 14
Confl. Bikes (#/hr) 8 8
Parking  (#/hr) 10
Turn Type Perm Perm Perm Perm
Protected Phases 6 8 4
Permitted Phases 6 6 8 4
Actuated Green, G (s) 14.5 14.5 14.5 34.5 34.5 34.5
Effective Green, g (s) 14.5 14.5 14.5 34.5 34.5 34.5
Actuated g/C Ratio 0.24 0.24 0.24 0.58 0.58 0.58
Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5
Lane Grp Cap (vph) 413 450 355 722 1006 601
v/s Ratio Prot c0.21 0.44
v/s Ratio Perm 0.01 0.01 0.54 c0.70
v/c Ratio 0.03 0.88 0.04 0.94 0.76 1.22
Uniform Delay, d1 17.4 21.9 17.4 11.7 9.6 12.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 20.8 0.2 21.1 5.4 114.4
Delay (s) 17.5 42.7 17.6 32.8 15.0 127.1
Level of Service B D B C B F
Approach Delay (s) 0.0 39.0 32.8 70.0
Approach LOS A D C E

Intersection Summary
HCM Average Control Delay 55.5 HCM Level of Service E
HCM Volume to Capacity ratio 1.12
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 117.8% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Existing PM
5: 7th St & Harrison St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 106 555 0 0 0 0 0 721 1624 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 16.0
Lane Util. Factor 0.91 0.91 0.88
Frpb, ped/bikes 1.00 1.00 0.94
Flpb, ped/bikes 1.00 1.00 1.00
Frt 1.00 1.00 0.85
Flt Protected 0.99 1.00 1.00
Satd. Flow (prot) 4981 5085 2607
Flt Permitted 0.99 1.00 1.00
Satd. Flow (perm) 4981 5085 1600
Peak-hour factor, PHF 0.91 0.91 1.00 0.92 0.92 0.92 0.93 0.94 0.94 0.92 0.92 0.92
Adj. Flow (vph) 116 610 0 0 0 0 0 767 1728 0 0 0
RTOR Reduction (vph) 0 6 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 720 0 0 0 0 0 767 1728 0 0 0
Confl. Peds. (#/hr) 56 32 41 26
Confl. Bikes (#/hr) 8
Bus Blockages (#/hr) 0 6 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr) 10
Turn Type Perm custom
Protected Phases 2 1
Permitted Phases 2 3
Actuated Green, G (s) 34.0 16.0 60.0
Effective Green, g (s) 34.0 16.0 60.0
Actuated g/C Ratio 0.57 0.27 1.00
Clearance Time (s) 5.0 5.0 26.0
Lane Grp Cap (vph) 2823 1356 1600
v/s Ratio Prot 0.15
v/s Ratio Perm 0.14 c1.08
v/c Ratio 0.26 0.57 1.08
Uniform Delay, d1 6.6 19.0 30.0
Progression Factor 1.04 1.00 1.00
Incremental Delay, d2 0.2 1.7 47.5
Delay (s) 7.0 20.7 77.5
Level of Service A C E
Approach Delay (s) 7.0 0.0 60.0 0.0
Approach LOS A A E A

Intersection Summary
HCM Average Control Delay 48.1 HCM Level of Service D
HCM Volume to Capacity ratio 1.08
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 0.0
Intersection Capacity Utilization 105.1% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing PM
6: 7th St & Webster St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 695 534 0 0 0 0 0 0 157 871 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1615 1900
Total Lost time (s) 4.0 4.0 4.0
Lane Util. Factor 0.86 0.86 0.91
Frpb, ped/bikes 0.99 0.96 1.00
Flpb, ped/bikes 1.00 1.00 0.99
Frt 0.96 0.85 1.00
Flt Protected 1.00 1.00 0.99
Satd. Flow (prot) 4333 1107 4051
Flt Permitted 1.00 1.00 0.99
Satd. Flow (perm) 4333 1107 4051
Peak-hour factor, PHF 0.97 0.97 0.97 0.92 0.92 0.92 0.92 0.92 0.92 0.96 0.96 0.96
Adj. Flow (vph) 0 716 551 0 0 0 0 0 0 164 907 0
RTOR Reduction (vph) 0 9 9 0 0 0 0 0 0 0 43 0
Lane Group Flow (vph) 0 966 283 0 0 0 0 0 0 0 1028 0
Confl. Peds. (#/hr) 86 52 43 41
Confl. Bikes (#/hr) 8
Parking  (#/hr) 10 10 10 10
Turn Type Perm Perm
Protected Phases 4 6
Permitted Phases 4 6
Actuated Green, G (s) 32.0 32.0 20.0
Effective Green, g (s) 32.0 32.0 20.0
Actuated g/C Ratio 0.53 0.53 0.33
Clearance Time (s) 4.0 4.0 4.0
Lane Grp Cap (vph) 2311 590 1350
v/s Ratio Prot 0.22
v/s Ratio Perm c0.26 0.25
v/c Ratio 0.42 0.48 0.76
Uniform Delay, d1 8.4 8.8 17.9
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 0.6 2.8 4.1
Delay (s) 9.0 11.6 22.0
Level of Service A B C
Approach Delay (s) 9.6 0.0 0.0 22.0
Approach LOS A A A C

Intersection Summary
HCM Average Control Delay 15.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.59
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 56.9% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing PM
7: 7th St & Broadway 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 74 565 77 0 0 0 0 450 228 96 511 0
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 0.86 0.91 0.91 0.95
Frpb, ped/bikes 0.99 0.99 0.87 1.00
Flpb, ped/bikes 0.99 1.00 1.00 0.99
Frt 0.98 0.99 0.85 1.00
Flt Protected 0.99 1.00 1.00 0.99
Satd. Flow (prot) 5569 2946 1126 3073
Flt Permitted 0.99 1.00 1.00 0.77
Satd. Flow (perm) 5569 2946 1126 2399
Peak-hour factor, PHF 0.94 0.94 0.94 1.00 1.00 1.00 0.92 0.92 0.92 0.90 0.90 0.90
Adj. Flow (vph) 79 601 82 0 0 0 0 489 248 107 568 0
RTOR Reduction (vph) 0 26 0 0 0 0 0 4 53 0 0 0
Lane Group Flow (vph) 0 736 0 0 0 0 0 512 168 0 675 0
Confl. Peds. (#/hr) 37 36 52 45 45 52
Confl. Bikes (#/hr) 8 8
Bus Blockages (#/hr) 0 0 0 0 0 0 0 10 0 0 10 0
Parking  (#/hr) 10 10 10
Turn Type Perm custom Perm
Protected Phases 4 2 6
Permitted Phases 4 6 6
Actuated Green, G (s) 31.5 41.5 41.5 41.5
Effective Green, g (s) 31.5 41.5 41.5 41.5
Actuated g/C Ratio 0.38 0.51 0.51 0.51
Clearance Time (s) 4.5 4.5 4.5 4.5
Lane Grp Cap (vph) 2139 1491 570 1214
v/s Ratio Prot 0.17
v/s Ratio Perm 0.13 0.15 c0.28
v/c Ratio 0.34 0.34 0.30 0.56
Uniform Delay, d1 17.9 12.1 11.8 13.9
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 0.6 1.3 1.8
Delay (s) 18.4 12.7 13.1 15.8
Level of Service B B B B
Approach Delay (s) 18.4 0.0 12.8 15.8
Approach LOS B A B B

Intersection Summary
HCM Average Control Delay 15.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.46
Actuated Cycle Length (s) 82.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 65.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing PM
8: 8th St & Harrison St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 0 418 99 310 642 0 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.5 4.5
Lane Util. Factor 0.86 0.86 0.86
Frpb, ped/bikes 0.99 1.00 1.00
Flpb, ped/bikes 1.00 0.97 1.00
Frt 0.97 1.00 1.00
Flt Protected 1.00 0.95 0.99
Satd. Flow (prot) 5236 1324 4071
Flt Permitted 1.00 0.95 0.99
Satd. Flow (perm) 5236 1324 4071
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.96 0.96 0.96 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 0 454 108 323 669 0 0 0 0
RTOR Reduction (vph) 0 0 0 0 67 0 85 24 0 0 0 0
Lane Group Flow (vph) 0 0 0 0 495 0 154 729 0 0 0 0
Confl. Peds. (#/hr) 52 67 53 46
Confl. Bikes (#/hr) 8
Bus Blockages (#/hr) 0 0 0 0 16 0 0 0 0 0 0 0
Parking  (#/hr) 10 10
Turn Type Perm
Protected Phases 2 1
Permitted Phases 1
Actuated Green, G (s) 23.0 28.5 28.5
Effective Green, g (s) 23.0 28.5 28.5
Actuated g/C Ratio 0.38 0.48 0.48
Clearance Time (s) 4.0 4.5 4.5
Lane Grp Cap (vph) 2007 629 1934
v/s Ratio Prot c0.09
v/s Ratio Perm 0.12 0.18
v/c Ratio 0.25 0.25 0.38
Uniform Delay, d1 12.6 9.4 10.1
Progression Factor 1.00 4.64 2.52
Incremental Delay, d2 0.3 0.8 0.5
Delay (s) 12.9 44.2 25.9
Level of Service B D C
Approach Delay (s) 0.0 12.9 30.3 0.0
Approach LOS A B C A

Intersection Summary
HCM Average Control Delay 24.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.32
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.5
Intersection Capacity Utilization 50.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Existing PM
9: 8th St & Webster St 325 7th St Project
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 280 450 0 0 0 0 0 769 367
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
Lane Util. Factor 0.86 0.86 *0.47 0.86
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 0.98 0.85
Flt Protected 0.95 0.99 1.00 1.00
Satd. Flow (prot) 1164 4071 2197 1084
Flt Permitted 0.95 0.99 1.00 1.00
Satd. Flow (perm) 1164 4071 2197 1084
Peak-hour factor, PHF 0.92 0.92 0.92 0.90 0.90 0.90 0.92 0.92 0.92 0.93 0.93 0.93
Adj. Flow (vph) 0 0 0 311 500 0 0 0 0 0 827 395
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 0 0 196 615 0 0 0 0 0 949 273
Confl. Bikes (#/hr) 8
Parking  (#/hr) 10 10 10 0
Turn Type Perm Perm
Protected Phases 2 1
Permitted Phases 2 1
Actuated Green, G (s) 27.0 27.0 29.0 29.0
Effective Green, g (s) 27.0 27.0 29.0 29.0
Actuated g/C Ratio 0.30 0.30 0.32 0.32
Clearance Time (s) 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) 349 1221 708 349
v/s Ratio Prot c0.43
v/s Ratio Perm c0.17 0.15 0.25
v/c Ratio 0.56 0.50 1.34 0.78
Uniform Delay, d1 26.5 26.0 30.5 27.6
Progression Factor 1.00 1.00 0.22 0.16
Incremental Delay, d2 6.4 1.5 157.3 7.3
Delay (s) 32.9 27.5 163.9 11.7
Level of Service C C F B
Approach Delay (s) 0.0 28.8 0.0 129.9
Approach LOS A C A F

Intersection Summary
HCM Average Control Delay 89.6 HCM Level of Service F
HCM Volume to Capacity ratio 0.96
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 34.0
Intersection Capacity Utilization 50.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing PM
10: 9th St & Webster St 325 7th St Project

Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 259 106 0 0 0 0 0 0 192 1123 0
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 0.95 1.00 *0.75
Frpb, ped/bikes 1.00 0.88 1.00
Flpb, ped/bikes 1.00 1.00 0.98
Frt 1.00 0.85 1.00
Flt Protected 1.00 1.00 0.99
Satd. Flow (prot) 2946 1071 4715
Flt Permitted 1.00 1.00 0.99
Satd. Flow (perm) 2946 1071 4715
Peak-hour factor, PHF 1.00 0.84 0.84 0.92 0.92 0.92 0.92 0.92 0.92 0.89 0.89 0.94
Adj. Flow (vph) 0 308 126 0 0 0 0 0 0 216 1262 0
RTOR Reduction (vph) 0 0 88 0 0 0 0 0 0 0 31 0
Lane Group Flow (vph) 0 308 38 0 0 0 0 0 0 0 1447 0
Confl. Peds. (#/hr) 110 101 139 91
Confl. Bikes (#/hr) 8
Parking  (#/hr) 10 10 10 10
Turn Type Perm Perm
Protected Phases 2 1
Permitted Phases 2 1
Actuated Green, G (s) 27.0 27.0 29.0
Effective Green, g (s) 27.0 27.0 29.0
Actuated g/C Ratio 0.30 0.30 0.32
Clearance Time (s) 4.0 4.0 4.0
Lane Grp Cap (vph) 884 321 1519
v/s Ratio Prot c0.10
v/s Ratio Perm 0.04 0.31
v/c Ratio 0.35 0.12 0.95
Uniform Delay, d1 24.6 22.9 29.8
Progression Factor 1.00 1.00 0.98
Incremental Delay, d2 1.1 0.7 13.9
Delay (s) 25.7 23.6 43.3
Level of Service C C D
Approach Delay (s) 25.1 0.0 0.0 43.3
Approach LOS C A A D

Intersection Summary
HCM Average Control Delay 39.1 HCM Level of Service D
HCM Volume to Capacity ratio 0.66
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 34.0
Intersection Capacity Utilization 41.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing PM
11: 10th St & Webster St 325 7th St Project

Synchro 7 -  Report
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 359 0 0 0 0 848
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0
Lane Util. Factor 0.97 0.86
Frpb, ped/bikes 1.00 1.00
Flpb, ped/bikes 1.00 1.00
Frt 1.00 1.00
Flt Protected 0.95 1.00
Satd. Flow (prot) 2858 5551
Flt Permitted 0.95 1.00
Satd. Flow (perm) 2858 5551
Peak-hour factor, PHF 0.89 0.89 0.92 0.92 0.94 0.94
Adj. Flow (vph) 403 0 0 0 0 902
RTOR Reduction (vph) 68 0 0 0 0 0
Lane Group Flow (vph) 335 0 0 0 0 902
Confl. Peds. (#/hr) 113 121
Parking  (#/hr) 10 10
Turn Type
Protected Phases 4 2
Permitted Phases
Actuated Green, G (s) 16.0 23.0
Effective Green, g (s) 16.0 23.0
Actuated g/C Ratio 0.36 0.51
Clearance Time (s) 3.0 3.0
Lane Grp Cap (vph) 1016 2837
v/s Ratio Prot c0.12 c0.16
v/s Ratio Perm
v/c Ratio 0.33 0.32
Uniform Delay, d1 10.6 6.4
Progression Factor 1.00 1.00
Incremental Delay, d2 0.9 0.3
Delay (s) 11.5 6.7
Level of Service B A
Approach Delay (s) 11.5 0.0 6.7
Approach LOS B A A

Intersection Summary
HCM Average Control Delay 8.2 HCM Level of Service A
HCM Volume to Capacity ratio 0.32
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 6.0
Intersection Capacity Utilization 31.7% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing PM
12: 11th St & Harrison St 325 7th St Project

Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 83 666 24 0 0 0 0 495 215 39 79 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 3.5 3.5
Lane Util. Factor 0.86 0.95 0.95
Frpb, ped/bikes 0.99 0.96 1.00
Flpb, ped/bikes 0.99 1.00 0.99
Frt 1.00 0.95 1.00
Flt Protected 0.99 1.00 0.98
Satd. Flow (prot) 6160 3249 3184
Flt Permitted 0.99 1.00 0.74
Satd. Flow (perm) 6160 3249 2405
Peak-hour factor, PHF 0.84 0.84 0.84 0.92 0.92 0.92 1.00 0.99 0.99 0.80 0.80 0.84
Adj. Flow (vph) 99 793 29 0 0 0 0 500 217 49 99 0
RTOR Reduction (vph) 0 7 0 0 0 0 0 46 0 0 0 0
Lane Group Flow (vph) 0 914 0 0 0 0 0 671 0 0 148 0
Confl. Peds. (#/hr) 73 131 76 113 113 76
Confl. Bikes (#/hr) 8 8
Bus Blockages (#/hr) 0 12 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr) 10 10 10 10
Turn Type Perm Perm
Protected Phases 2 4 4
Permitted Phases 2 4
Actuated Green, G (s) 31.0 21.5 21.5
Effective Green, g (s) 31.0 21.5 21.5
Actuated g/C Ratio 0.52 0.36 0.36
Clearance Time (s) 4.0 3.5 3.5
Lane Grp Cap (vph) 3183 1164 862
v/s Ratio Prot c0.21
v/s Ratio Perm 0.15 0.06
v/c Ratio 0.29 0.58 0.17
Uniform Delay, d1 8.2 15.6 13.2
Progression Factor 1.00 1.00 0.76
Incremental Delay, d2 0.2 2.1 0.4
Delay (s) 8.5 17.6 10.4
Level of Service A B B
Approach Delay (s) 8.5 0.0 17.6 10.4
Approach LOS A A B B

Intersection Summary
HCM Average Control Delay 12.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.41
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 7.5
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) 0 0 0 37 647 108 137 421 0 0 74 37
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 3.5 3.5
Lane Util. Factor 0.86 0.95 0.95
Frpb, ped/bikes 0.99 1.00 0.98
Flpb, ped/bikes 1.00 0.99 1.00
Frt 0.98 1.00 0.95
Flt Protected 1.00 0.99 1.00
Satd. Flow (prot) 6022 3199 3281
Flt Permitted 1.00 0.82 1.00
Satd. Flow (perm) 6022 2662 3281
Peak-hour factor, PHF 0.92 0.92 0.92 0.86 0.86 0.86 0.91 0.91 0.91 0.86 0.63 0.63
Adj. Flow (vph) 0 0 0 43 752 126 151 463 0 0 117 59
RTOR Reduction (vph) 0 0 0 0 48 0 0 0 0 0 38 0
Lane Group Flow (vph) 0 0 0 0 874 0 0 614 0 0 138 0
Confl. Peds. (#/hr) 93 78 56 79 79 56
Confl. Bikes (#/hr) 8 8
Bus Blockages (#/hr) 0 0 0 0 21 0 0 0 0 0 0 0
Parking  (#/hr) 10 10 10 10
Turn Type Perm Perm
Protected Phases 6 4 4
Permitted Phases 6 4
Actuated Green, G (s) 31.5 21.5 21.5
Effective Green, g (s) 31.5 21.5 21.5
Actuated g/C Ratio 0.52 0.36 0.36
Clearance Time (s) 3.5 3.5 3.5
Lane Grp Cap (vph) 3162 954 1176
v/s Ratio Prot 0.04
v/s Ratio Perm 0.15 c0.23
v/c Ratio 0.28 0.64 0.12
Uniform Delay, d1 7.9 16.1 12.9
Progression Factor 1.00 1.90 1.00
Incremental Delay, d2 0.2 2.9 0.2
Delay (s) 8.1 33.5 13.1
Level of Service A C B
Approach Delay (s) 0.0 8.1 33.5 13.1
Approach LOS A A C B

Intersection Summary
HCM Average Control Delay 17.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.43
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 7.0
Intersection Capacity Utilization 39.7% 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) 304 577 152 0 0 0 0 231 68 3 117 0
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) 3.5 3.5 3.5
Lane Util. Factor 0.91 1.00 1.00
Frpb, ped/bikes 0.99 0.99 1.00
Flpb, ped/bikes 1.00 1.00 1.00
Frt 0.98 0.97 1.00
Flt Protected 0.99 1.00 1.00
Satd. Flow (prot) 4843 2026 1625
Flt Permitted 0.99 1.00 0.98
Satd. Flow (perm) 2000 2026 1597
Peak-hour factor, PHF 0.95 0.89 0.81 1.00 1.00 1.00 0.81 0.82 0.74 0.38 0.77 0.92
Adj. Flow (vph) 320 648 188 0 0 0 0 282 92 8 152 0
RTOR Reduction (vph) 0 64 0 0 0 0 0 26 0 0 0 0
Lane Group Flow (vph) 0 1092 0 0 0 0 0 348 0 0 160 0
Confl. Peds. (#/hr) 9 17 7 15 15 7
Confl. Bikes (#/hr) 8 8
Parking  (#/hr) 5 5
Turn Type Perm Perm
Protected Phases 1 2 2
Permitted Phases 1 2
Actuated Green, G (s) 22.5 15.5 15.5
Effective Green, g (s) 22.5 15.5 15.5
Actuated g/C Ratio 0.50 0.34 0.34
Clearance Time (s) 3.5 3.5 3.5
Lane Grp Cap (vph) 1000 698 550
v/s Ratio Prot c0.17
v/s Ratio Perm c0.55 0.10
v/c Ratio 1.09 0.50 0.29
Uniform Delay, d1 11.2 11.7 10.7
Progression Factor 1.00 1.00 1.47
Incremental Delay, d2 56.9 2.5 1.2
Delay (s) 68.2 14.2 17.0
Level of Service E B B
Approach Delay (s) 68.2 0.0 14.2 17.0
Approach LOS E A B B

Intersection Summary
HCM Average Control Delay 51.4 HCM Level of Service D
HCM Volume to Capacity ratio 0.85
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 7.0
Intersection Capacity Utilization 44.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing plus Project AM
2: 5th St & Jackson St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 329 384 310 0 0 0 0 209 21 46 107 0
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
Lane Util. Factor 0.91 1.00 1.00
Frpb, ped/bikes 0.98 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00
Frt 0.95 0.99 1.00
Flt Protected 0.98 1.00 0.99
Satd. Flow (prot) 4683 1834 1603
Flt Permitted 0.98 1.00 0.86
Satd. Flow (perm) 4683 1834 1402
Peak-hour factor, PHF 0.96 0.96 0.96 1.00 1.00 1.00 0.82 0.82 0.82 0.83 0.83 0.83
Adj. Flow (vph) 343 400 323 0 0 0 0 255 26 55 129 0
RTOR Reduction (vph) 0 175 0 0 0 0 0 8 0 0 0 0
Lane Group Flow (vph) 0 891 0 0 0 0 0 273 0 0 184 0
Confl. Peds. (#/hr) 8 11 11 8 7 9 9 7
Confl. Bikes (#/hr) 8 8
Parking  (#/hr) 5 5 5
Turn Type Perm Perm
Protected Phases 1 2 2
Permitted Phases 1 2
Actuated Green, G (s) 12.5 23.5 23.5
Effective Green, g (s) 12.5 23.5 23.5
Actuated g/C Ratio 0.28 0.52 0.52
Clearance Time (s) 4.5 4.5 4.5
Lane Grp Cap (vph) 1301 958 732
v/s Ratio Prot c0.15
v/s Ratio Perm 0.19 0.13
v/c Ratio 0.69 0.28 0.25
Uniform Delay, d1 14.5 6.0 5.9
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 2.9 0.7 0.8
Delay (s) 17.4 6.8 6.7
Level of Service B A A
Approach Delay (s) 17.4 0.0 6.8 6.7
Approach LOS B A A A

Intersection Summary
HCM Average Control Delay 14.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.42
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 75.3% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing plus Project AM
3: 6th St & Oak St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 3

Movement WBR NBL NBT NWL2 NWL NWR
Lane Configurations
Volume (vph) 31 123 431 120 48 743
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.5 3.0 3.0
Lane Util. Factor 1.00 0.95 0.97 0.91
Frpb, ped/bikes 0.82 1.00 0.98 0.98
Flpb, ped/bikes 1.00 1.00 0.99 1.00
Frt 0.86 1.00 0.90 0.85
Flt Protected 1.00 0.99 0.98 1.00
Satd. Flow (prot) 1314 3240 3126 1406
Flt Permitted 1.00 0.99 0.98 1.00
Satd. Flow (perm) 1314 3240 3126 1406
Peak-hour factor, PHF 0.92 0.75 0.96 0.77 0.86 0.89
Adj. Flow (vph) 34 164 449 156 56 835
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 34 0 613 0 630 417
Confl. Peds. (#/hr) 51 10 17 11
Confl. Bikes (#/hr) 2 8
Parking  (#/hr) 8
Turn Type custom Perm Perm Perm
Protected Phases 3 1
Permitted Phases 2 3 1 1
Actuated Green, G (s) 4.0 16.3 22.2 22.2
Effective Green, g (s) 4.0 16.3 22.2 22.2
Actuated g/C Ratio 0.09 0.36 0.49 0.49
Clearance Time (s) 3.0 3.5 3.0 3.0
Lane Grp Cap (vph) 117 1174 1542 694
v/s Ratio Prot
v/s Ratio Perm 0.03 0.19 0.20 c0.30
v/c Ratio 0.29 0.52 0.41 0.60
Uniform Delay, d1 19.2 11.3 7.2 8.2
Progression Factor 1.00 0.75 1.00 1.00
Incremental Delay, d2 6.2 0.9 0.8 3.8
Delay (s) 25.4 9.4 8.0 12.0
Level of Service C A A B
Approach Delay (s) 9.4 9.6
Approach LOS A A

Intersection Summary
HCM Average Control Delay 9.9 HCM Level of Service A
HCM Volume to Capacity ratio 0.57
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 6.5
Intersection Capacity Utilization 63.2% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing plus Project AM
4: I-880 NB Onramp & Jackson St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 20 301 45 203 248 0 0 142 1522
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 5.5 5.5 5.5 5.5
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 0.95
Frpb, ped/bikes 1.00 1.00 0.93 1.00 0.99 0.98
Flpb, ped/bikes 0.96 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.65
Flt Protected 0.95 1.00 1.00 0.98 1.00 1.00
Satd. Flow (prot) 1704 1863 1478 1806 1748 1133
Flt Permitted 0.95 1.00 1.00 0.70 1.00 1.00
Satd. Flow (perm) 1704 1863 1478 1293 1748 1133
Peak-hour factor, PHF 0.92 0.92 0.92 0.71 0.96 0.87 0.84 0.87 0.96 0.95 0.81 0.95
Adj. Flow (vph) 0 0 0 28 314 52 242 285 0 0 175 1602
RTOR Reduction (vph) 0 0 0 0 0 39 0 0 0 0 70 70
Lane Group Flow (vph) 0 0 0 28 314 13 0 527 0 0 826 811
Confl. Peds. (#/hr) 18 17 16 16
Confl. Bikes (#/hr) 8 8
Parking  (#/hr) 5
Turn Type Perm Perm Perm Perm
Protected Phases 6 8 4
Permitted Phases 6 6 8 4
Actuated Green, G (s) 14.5 14.5 14.5 34.5 34.5 34.5
Effective Green, g (s) 14.5 14.5 14.5 34.5 34.5 34.5
Actuated g/C Ratio 0.24 0.24 0.24 0.58 0.58 0.58
Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5
Lane Grp Cap (vph) 412 450 357 743 1005 651
v/s Ratio Prot c0.17 0.47
v/s Ratio Perm 0.02 0.01 0.41 c0.72
v/c Ratio 0.07 0.70 0.04 0.71 0.82 1.25
Uniform Delay, d1 17.5 20.8 17.4 9.2 10.3 12.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 8.7 0.2 5.7 7.5 123.1
Delay (s) 17.9 29.4 17.6 14.8 17.8 135.9
Level of Service B C B B B F
Approach Delay (s) 0.0 27.0 14.8 76.3
Approach LOS A C B E

Intersection Summary
HCM Average Control Delay 57.1 HCM Level of Service E
HCM Volume to Capacity ratio 1.08
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 121.2% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Existing plus Project AM
5: 7th St & Harrison St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 98 331 0 0 0 0 0 1110 1895 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 9.0
Lane Util. Factor 0.91 0.91 0.88
Frpb, ped/bikes 1.00 1.00 0.96
Flpb, ped/bikes 1.00 1.00 1.00
Frt 1.00 1.00 0.85
Flt Protected 0.99 1.00 1.00
Satd. Flow (prot) 4969 3765 2677
Flt Permitted 0.99 1.00 1.00
Satd. Flow (perm) 4969 5085 1750
Peak-hour factor, PHF 0.72 0.72 1.00 0.92 0.92 0.92 0.95 0.96 0.96 0.92 0.92 0.92
Adj. Flow (vph) 136 460 0 0 0 0 0 1156 1974 0 0 0
RTOR Reduction (vph) 0 8 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 588 0 0 0 0 0 1156 1974 0 0 0
Confl. Peds. (#/hr) 25 11 27 13
Confl. Bikes (#/hr) 8
Bus Blockages (#/hr) 0 6 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr) 5
Turn Type Perm custom
Protected Phases 2 1
Permitted Phases 2 3
Actuated Green, G (s) 27.0 23.0 60.0
Effective Green, g (s) 27.0 23.0 60.0
Actuated g/C Ratio 0.45 0.38 1.00
Clearance Time (s) 5.0 5.0 25.0
Lane Grp Cap (vph) 2236 1443 1750
v/s Ratio Prot 0.31
v/s Ratio Perm 0.12 c1.13
v/c Ratio 0.26 0.80 1.13
Uniform Delay, d1 10.3 16.5 30.0
Progression Factor 1.31 1.00 1.00
Incremental Delay, d2 0.3 4.8 65.6
Delay (s) 13.7 21.2 95.6
Level of Service B C F
Approach Delay (s) 13.7 0.0 68.1 0.0
Approach LOS B A E A

Intersection Summary
HCM Average Control Delay 59.4 HCM Level of Service E
HCM Volume to Capacity ratio 1.13
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 0.0
Intersection Capacity Utilization 101.8% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing plus Project AM
6: 7th St & Webster St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 371 358 0 0 0 0 0 0 162 571 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1615 1900
Total Lost time (s) 4.0 4.0 4.0
Lane Util. Factor 0.86 0.86 0.91
Frpb, ped/bikes 0.99 0.96 1.00
Flpb, ped/bikes 1.00 1.00 1.00
Frt 0.95 0.85 1.00
Flt Protected 1.00 1.00 0.99
Satd. Flow (prot) 4330 1150 4080
Flt Permitted 1.00 1.00 0.99
Satd. Flow (perm) 4330 1150 4080
Peak-hour factor, PHF 0.97 0.97 0.97 0.92 0.92 0.92 0.92 0.92 0.92 0.94 0.94 0.94
Adj. Flow (vph) 0 382 369 0 0 0 0 0 0 172 607 0
RTOR Reduction (vph) 0 72 72 0 0 0 0 0 0 0 85 0
Lane Group Flow (vph) 0 495 112 0 0 0 0 0 0 0 694 0
Confl. Peds. (#/hr) 42 31 26 13
Confl. Bikes (#/hr) 8
Parking  (#/hr) 5 5 5 5
Turn Type Perm Perm
Protected Phases 4 6
Permitted Phases 4 6
Actuated Green, G (s) 28.0 28.0 24.0
Effective Green, g (s) 28.0 28.0 24.0
Actuated g/C Ratio 0.47 0.47 0.40
Clearance Time (s) 4.0 4.0 4.0
Lane Grp Cap (vph) 2021 537 1632
v/s Ratio Prot c0.11
v/s Ratio Perm 0.10 0.17
v/c Ratio 0.24 0.21 0.43
Uniform Delay, d1 9.6 9.5 13.0
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.9 0.8
Delay (s) 9.9 10.3 13.8
Level of Service A B B
Approach Delay (s) 10.0 0.0 0.0 13.8
Approach LOS B A A B

Intersection Summary
HCM Average Control Delay 12.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.33
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 50.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing plus Project AM
7: 7th St & Broadway 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 45 311 78 0 0 0 0 501 366 67 392 0
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 0.86 0.91 0.91 0.95
Frpb, ped/bikes 0.99 0.99 0.91 1.00
Flpb, ped/bikes 0.99 1.00 1.00 1.00
Frt 0.97 0.97 0.85 1.00
Flt Protected 0.99 1.00 1.00 0.99
Satd. Flow (prot) 5497 2871 1184 3089
Flt Permitted 0.99 1.00 1.00 0.78
Satd. Flow (perm) 5497 2871 1184 2429
Peak-hour factor, PHF 0.79 0.79 0.79 1.00 1.00 1.00 1.00 0.92 0.92 0.96 0.96 1.00
Adj. Flow (vph) 57 394 99 0 0 0 0 545 398 70 408 0
RTOR Reduction (vph) 0 48 0 0 0 0 0 20 112 0 0 0
Lane Group Flow (vph) 0 502 0 0 0 0 0 636 175 0 478 0
Confl. Peds. (#/hr) 28 34 43 26 26 43
Confl. Bikes (#/hr) 8 8
Bus Blockages (#/hr) 0 0 0 0 0 0 0 10 0 0 10 0
Parking  (#/hr) 5 5 5
Turn Type Perm custom Perm
Protected Phases 4 2 6
Permitted Phases 4 6 6
Actuated Green, G (s) 31.5 41.5 41.5 41.5
Effective Green, g (s) 31.5 41.5 41.5 41.5
Actuated g/C Ratio 0.38 0.51 0.51 0.51
Clearance Time (s) 4.5 4.5 4.5 4.5
Lane Grp Cap (vph) 2112 1453 599 1229
v/s Ratio Prot c0.22
v/s Ratio Perm 0.09 0.15 0.20
v/c Ratio 0.24 0.44 0.29 0.39
Uniform Delay, d1 17.1 12.8 11.7 12.5
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 1.0 1.2 0.9
Delay (s) 17.4 13.8 13.0 13.4
Level of Service B B B B
Approach Delay (s) 17.4 0.0 13.6 13.4
Approach LOS B A B B

Intersection Summary
HCM Average Control Delay 14.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.35
Actuated Cycle Length (s) 82.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 63.6% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing plus Project AM
8: 8th St & Harrison St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 0 516 119 395 803 0 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.5 4.5
Lane Util. Factor 0.86 0.86 0.86
Frpb, ped/bikes 0.99 1.00 1.00
Flpb, ped/bikes 1.00 0.97 1.00
Frt 0.97 1.00 1.00
Flt Protected 1.00 0.95 0.99
Satd. Flow (prot) 5267 1329 4107
Flt Permitted 1.00 0.95 0.99
Satd. Flow (perm) 5267 1329 4107
Peak-hour factor, PHF 0.92 0.92 0.92 0.90 0.90 0.90 0.95 0.95 0.95 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 0 573 132 416 845 0 0 0 0
RTOR Reduction (vph) 0 0 0 0 70 0 31 26 0 0 0 0
Lane Group Flow (vph) 0 0 0 0 635 0 273 931 0 0 0 0
Confl. Peds. (#/hr) 42 52 53 38
Confl. Bikes (#/hr) 8
Bus Blockages (#/hr) 0 0 0 0 18 0 0 0 0 0 0 0
Parking  (#/hr) 5 5
Turn Type Perm
Protected Phases 2 1
Permitted Phases 1
Actuated Green, G (s) 19.0 32.5 32.5
Effective Green, g (s) 19.0 32.5 32.5
Actuated g/C Ratio 0.32 0.54 0.54
Clearance Time (s) 4.0 4.5 4.5
Lane Grp Cap (vph) 1668 720 2225
v/s Ratio Prot c0.12
v/s Ratio Perm 0.21 0.23
v/c Ratio 0.38 0.38 0.42
Uniform Delay, d1 15.9 7.9 8.1
Progression Factor 1.00 2.77 2.47
Incremental Delay, d2 0.7 1.0 0.4
Delay (s) 16.6 23.0 20.5
Level of Service B C C
Approach Delay (s) 0.0 16.6 21.1 0.0
Approach LOS A B C A

Intersection Summary
HCM Average Control Delay 19.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.40
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.5
Intersection Capacity Utilization 50.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Existing plus Project AM
9: 8th St & Webster St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 261 637 0 0 0 0 0 466 153
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
Lane Util. Factor 0.86 0.86 *0.47 0.86
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 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1198 4132 2351 1054
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1198 4132 2351 1054
Peak-hour factor, PHF 0.92 0.92 0.92 0.91 0.91 0.91 0.92 0.92 0.92 0.91 0.91 0.91
Adj. Flow (vph) 0 0 0 287 700 0 0 0 0 0 512 168
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 0 0 238 749 0 0 0 0 0 529 151
Confl. Bikes (#/hr) 8
Parking  (#/hr) 5 5 5
Turn Type Perm Perm
Protected Phases 2 1
Permitted Phases 2 1
Actuated Green, G (s) 27.0 27.0 29.0 29.0
Effective Green, g (s) 27.0 27.0 29.0 29.0
Actuated g/C Ratio 0.30 0.30 0.32 0.32
Clearance Time (s) 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) 359 1240 758 340
v/s Ratio Prot c0.23
v/s Ratio Perm c0.20 0.18 0.14
v/c Ratio 0.66 0.60 0.70 0.44
Uniform Delay, d1 27.5 26.9 26.7 24.1
Progression Factor 1.00 1.00 0.28 0.20
Incremental Delay, d2 9.3 2.2 4.5 3.5
Delay (s) 36.8 29.1 12.0 8.5
Level of Service D C B A
Approach Delay (s) 0.0 31.0 0.0 11.2
Approach LOS A C A B

Intersection Summary
HCM Average Control Delay 22.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 34.0
Intersection Capacity Utilization 50.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing plus Project AM
10: 9th St & Webster St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 10

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 101 42 0 0 0 0 0 0 124 570 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1425 1900
Total Lost time (s) 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.86
Frpb, ped/bikes 1.00 0.91 1.00
Flpb, ped/bikes 1.00 1.00 0.99
Frt 1.00 0.85 1.00
Flt Protected 1.00 1.00 0.99
Satd. Flow (prot) 2986 1136 4101
Flt Permitted 1.00 1.00 0.99
Satd. Flow (perm) 2986 1136 4101
Peak-hour factor, PHF 0.83 0.83 0.83 0.92 0.92 0.92 0.92 0.92 0.92 0.88 0.88 0.88
Adj. Flow (vph) 0 122 51 0 0 0 0 0 0 141 648 0
RTOR Reduction (vph) 0 0 36 0 0 0 0 0 0 0 44 0
Lane Group Flow (vph) 0 122 15 0 0 0 0 0 0 0 745 0
Confl. Peds. (#/hr) 67 73 76 52
Confl. Bikes (#/hr) 8
Parking  (#/hr) 5 5 5 5
Turn Type Perm Perm
Protected Phases 2 1
Permitted Phases 2 1
Actuated Green, G (s) 27.0 27.0 29.0
Effective Green, g (s) 27.0 27.0 29.0
Actuated g/C Ratio 0.30 0.30 0.32
Clearance Time (s) 4.0 4.0 4.0
Lane Grp Cap (vph) 896 341 1321
v/s Ratio Prot c0.04
v/s Ratio Perm 0.01 0.18
v/c Ratio 0.14 0.04 0.56
Uniform Delay, d1 23.0 22.4 25.3
Progression Factor 1.00 1.00 1.04
Incremental Delay, d2 0.3 0.2 1.7
Delay (s) 23.3 22.6 28.1
Level of Service C C C
Approach Delay (s) 23.1 0.0 0.0 28.1
Approach LOS C A A C

Intersection Summary
HCM Average Control Delay 27.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.36
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 34.0
Intersection Capacity Utilization 35.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing plus Project AM
11: 10th St & Webster St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 11

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 265 0 0 0 0 365
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0
Lane Util. Factor 0.97 0.86
Frpb, ped/bikes 1.00 1.00
Flpb, ped/bikes 1.00 1.00
Frt 1.00 1.00
Flt Protected 0.95 1.00
Satd. Flow (prot) 2897 5587
Flt Permitted 0.95 1.00
Satd. Flow (perm) 2897 5587
Peak-hour factor, PHF 0.90 0.90 0.92 0.92 0.83 0.83
Adj. Flow (vph) 294 0 0 0 0 440
RTOR Reduction (vph) 189 0 0 0 0 0
Lane Group Flow (vph) 105 0 0 0 0 440
Confl. Peds. (#/hr) 57 63
Parking  (#/hr) 5 5
Turn Type
Protected Phases 4 2
Permitted Phases
Actuated Green, G (s) 16.0 23.0
Effective Green, g (s) 16.0 23.0
Actuated g/C Ratio 0.36 0.51
Clearance Time (s) 3.0 3.0
Lane Grp Cap (vph) 1030 2856
v/s Ratio Prot c0.04 c0.08
v/s Ratio Perm
v/c Ratio 0.10 0.15
Uniform Delay, d1 9.7 5.8
Progression Factor 1.00 1.00
Incremental Delay, d2 0.2 0.1
Delay (s) 9.9 6.0
Level of Service A A
Approach Delay (s) 9.9 0.0 6.0
Approach LOS A A A

Intersection Summary
HCM Average Control Delay 7.5 HCM Level of Service A
HCM Volume to Capacity ratio 0.13
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 6.0
Intersection Capacity Utilization 20.9% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing plus Project AM
12: 11th St & Harrison St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 12

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 50 316 26 0 0 0 0 766 152 12 55 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 3.5 3.5
Lane Util. Factor 0.86 0.95 0.95
Frpb, ped/bikes 0.99 0.98 1.00
Flpb, ped/bikes 0.99 1.00 1.00
Frt 0.99 0.98 1.00
Flt Protected 0.99 1.00 0.99
Satd. Flow (prot) 6094 3394 3280
Flt Permitted 0.99 1.00 0.83
Satd. Flow (perm) 6094 3394 2762
Peak-hour factor, PHF 0.94 0.94 0.94 0.92 0.92 0.92 0.92 0.92 0.92 0.80 0.80 0.80
Adj. Flow (vph) 53 336 28 0 0 0 0 833 165 15 69 0
RTOR Reduction (vph) 0 14 0 0 0 0 0 28 0 0 0 0
Lane Group Flow (vph) 0 403 0 0 0 0 0 970 0 0 84 0
Confl. Peds. (#/hr) 63 91 56 87 87 56
Confl. Bikes (#/hr) 8
Bus Blockages (#/hr) 0 12 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr) 5 5 5 5
Turn Type Perm Perm
Protected Phases 2 4 4
Permitted Phases 2 4
Actuated Green, G (s) 31.0 21.5 21.5
Effective Green, g (s) 31.0 21.5 21.5
Actuated g/C Ratio 0.52 0.36 0.36
Clearance Time (s) 4.0 3.5 3.5
Lane Grp Cap (vph) 3149 1216 990
v/s Ratio Prot c0.29
v/s Ratio Perm 0.07 0.03
v/c Ratio 0.13 0.80 0.08
Uniform Delay, d1 7.5 17.3 12.7
Progression Factor 1.00 1.00 1.32
Incremental Delay, d2 0.1 5.5 0.2
Delay (s) 7.6 22.8 17.0
Level of Service A C B
Approach Delay (s) 7.6 0.0 22.8 17.0
Approach LOS A A C B

Intersection Summary
HCM Average Control Delay 18.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.40
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 7.5
Intersection Capacity Utilization 46.9% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Existing plus Project AM
13: 12th St & Harrison St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 13

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 51 695 53 178 606 0 0 35 29
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 3.5 3.5
Lane Util. Factor 0.86 0.95 0.95
Frpb, ped/bikes 0.99 1.00 0.98
Flpb, ped/bikes 0.99 0.99 1.00
Frt 0.99 1.00 0.93
Flt Protected 1.00 0.99 1.00
Satd. Flow (prot) 6119 3253 3216
Flt Permitted 1.00 0.85 1.00
Satd. Flow (perm) 6119 2793 3216
Peak-hour factor, PHF 0.92 0.92 0.92 0.96 0.96 0.96 0.86 0.86 0.86 0.62 0.62 0.62
Adj. Flow (vph) 0 0 0 53 724 55 207 705 0 0 56 47
RTOR Reduction (vph) 0 0 0 0 18 0 0 0 0 0 30 0
Lane Group Flow (vph) 0 0 0 0 814 0 0 912 0 0 73 0
Confl. Peds. (#/hr) 86 73 43 51 51 43
Confl. Bikes (#/hr) 4
Bus Blockages (#/hr) 0 0 0 0 21 0 0 0 0 0 0 0
Parking  (#/hr) 5 5 5 5
Turn Type Perm Perm
Protected Phases 6 4 4
Permitted Phases 6 4
Actuated Green, G (s) 31.5 21.5 21.5
Effective Green, g (s) 31.5 21.5 21.5
Actuated g/C Ratio 0.52 0.36 0.36
Clearance Time (s) 3.5 3.5 3.5
Lane Grp Cap (vph) 3212 1001 1152
v/s Ratio Prot 0.02
v/s Ratio Perm 0.13 c0.33
v/c Ratio 0.25 0.91 0.06
Uniform Delay, d1 7.8 18.3 12.6
Progression Factor 1.00 1.30 1.00
Incremental Delay, d2 0.2 9.7 0.1
Delay (s) 8.0 33.6 12.7
Level of Service A C B
Approach Delay (s) 0.0 8.0 33.6 12.7
Approach LOS A A C B

Intersection Summary
HCM Average Control Delay 20.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.52
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 7.0
Intersection Capacity Utilization 46.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Existing plus Project PM
1: 5th St & Oak St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 244 508 69 0 0 0 0 449 62 1 58 0
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) 3.5 3.5 3.5
Lane Util. Factor 0.91 1.00 1.00
Frpb, ped/bikes 0.99 1.00 1.00
Flpb, ped/bikes 0.99 1.00 1.00
Frt 0.98 0.98 1.00
Flt Protected 0.98 1.00 1.00
Satd. Flow (prot) 4875 2066 1579
Flt Permitted 0.98 1.00 0.70
Satd. Flow (perm) 1100 2066 1102
Peak-hour factor, PHF 0.86 0.93 0.72 1.00 1.00 1.00 0.84 0.75 0.70 0.25 0.76 0.70
Adj. Flow (vph) 284 546 96 0 0 0 0 599 89 4 76 0
RTOR Reduction (vph) 0 32 0 0 0 0 0 12 0 0 0 0
Lane Group Flow (vph) 0 895 0 0 0 0 0 676 0 0 80 0
Confl. Peds. (#/hr) 22 23 16 14 14 16
Confl. Bikes (#/hr) 8
Parking  (#/hr) 10 10
Turn Type Perm Perm
Protected Phases 1 2 2
Permitted Phases 1 2
Actuated Green, G (s) 22.5 15.5 15.5
Effective Green, g (s) 22.5 15.5 15.5
Actuated g/C Ratio 0.50 0.34 0.34
Clearance Time (s) 3.5 3.5 3.5
Lane Grp Cap (vph) 550 712 380
v/s Ratio Prot c0.33
v/s Ratio Perm c0.81 0.07
v/c Ratio 1.63 0.95 0.21
Uniform Delay, d1 11.2 14.4 10.4
Progression Factor 1.00 1.00 0.50
Incremental Delay, d2 290.1 23.4 1.2
Delay (s) 301.4 37.8 6.4
Level of Service F D A
Approach Delay (s) 301.4 0.0 37.8 6.4
Approach LOS F A D A

Intersection Summary
HCM Average Control Delay 180.4 HCM Level of Service F
HCM Volume to Capacity ratio 1.35
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 7.0
Intersection Capacity Utilization 50.7% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing plus Project PM
2: 5th St & Jackson St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 326 314 261 0 0 0 0 351 34 166 68 0
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
Lane Util. Factor 0.91 1.00 1.00
Frpb, ped/bikes 0.98 1.00 1.00
Flpb, ped/bikes 0.99 1.00 1.00
Frt 0.96 0.99 1.00
Flt Protected 0.98 1.00 0.97
Satd. Flow (prot) 4667 1835 1523
Flt Permitted 0.98 1.00 0.52
Satd. Flow (perm) 4667 1835 815
Peak-hour factor, PHF 0.96 0.96 0.96 1.00 1.00 1.00 0.84 0.84 0.84 0.90 0.90 0.90
Adj. Flow (vph) 340 327 272 0 0 0 0 418 40 184 76 0
RTOR Reduction (vph) 0 164 0 0 0 0 0 8 0 0 0 0
Lane Group Flow (vph) 0 775 0 0 0 0 0 450 0 0 260 0
Confl. Peds. (#/hr) 12 13 13 12 11 12 12 11
Confl. Bikes (#/hr) 8 8
Parking  (#/hr) 10 10 10
Turn Type Perm Perm
Protected Phases 1 2 2
Permitted Phases 1 2
Actuated Green, G (s) 12.5 23.5 23.5
Effective Green, g (s) 12.5 23.5 23.5
Actuated g/C Ratio 0.28 0.52 0.52
Clearance Time (s) 4.5 4.5 4.5
Lane Grp Cap (vph) 1296 958 426
v/s Ratio Prot 0.25
v/s Ratio Perm 0.17 c0.32
v/c Ratio 0.60 0.47 0.61
Uniform Delay, d1 14.1 6.8 7.5
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 2.0 1.7 6.4
Delay (s) 16.1 8.5 13.9
Level of Service B A B
Approach Delay (s) 16.1 0.0 8.5 13.9
Approach LOS B A A B

Intersection Summary
HCM Average Control Delay 13.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.61
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 76.2% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing plus Project PM
3: 6th St & Oak St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 3

Movement WBR NBL NBT NWL2 NWL NWR
Lane Configurations
Volume (vph) 38 154 527 55 47 622
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.5 3.0 3.0
Lane Util. Factor 1.00 0.95 0.97 0.91
Frpb, ped/bikes 0.93 1.00 0.98 0.97
Flpb, ped/bikes 1.00 1.00 0.99 1.00
Frt 0.86 1.00 0.90 0.85
Flt Protected 1.00 0.99 0.98 1.00
Satd. Flow (prot) 1493 3490 3115 1404
Flt Permitted 1.00 0.99 0.98 1.00
Satd. Flow (perm) 1493 3490 3115 1404
Peak-hour factor, PHF 0.73 0.90 0.86 0.60 0.84 0.94
Adj. Flow (vph) 52 171 613 92 56 662
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 52 0 784 0 479 331
Confl. Peds. (#/hr) 13 15 15 13
Confl. Bikes (#/hr) 8 8
Turn Type custom Perm Perm Perm
Protected Phases 3 1
Permitted Phases 2 3 1 1
Actuated Green, G (s) 4.0 16.3 22.2 22.2
Effective Green, g (s) 4.0 16.3 22.2 22.2
Actuated g/C Ratio 0.09 0.36 0.49 0.49
Clearance Time (s) 3.0 3.5 3.0 3.0
Lane Grp Cap (vph) 133 1264 1537 693
v/s Ratio Prot
v/s Ratio Perm 0.03 0.22 0.15 c0.24
v/c Ratio 0.39 0.62 0.31 0.48
Uniform Delay, d1 19.4 11.8 6.8 7.6
Progression Factor 1.00 0.69 1.00 1.00
Incremental Delay, d2 8.4 0.2 0.5 2.4
Delay (s) 27.8 8.4 7.4 9.9
Level of Service C A A A
Approach Delay (s) 8.4 8.4
Approach LOS A A

Intersection Summary
HCM Average Control Delay 9.0 HCM Level of Service A
HCM Volume to Capacity ratio 0.54
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 6.5
Intersection Capacity Utilization 59.7% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing plus Project PM
4: I-880 NB Onramp & Jackson St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 6 315 47 307 315 0 0 180 1374
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 5.5 5.5 5.5 5.5
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 0.95
Frpb, ped/bikes 1.00 1.00 0.93 1.00 0.99 0.98
Flpb, ped/bikes 0.97 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.60
Flt Protected 0.95 1.00 1.00 0.98 1.00 1.00
Satd. Flow (prot) 1711 1863 1469 1750 1749 1046
Flt Permitted 0.95 1.00 1.00 0.70 1.00 1.00
Satd. Flow (perm) 1711 1863 1469 1256 1749 1046
Peak-hour factor, PHF 0.92 0.92 0.92 0.50 0.78 0.84 0.84 0.90 0.96 0.95 0.92 0.98
Adj. Flow (vph) 0 0 0 12 404 56 365 350 0 0 196 1402
RTOR Reduction (vph) 0 0 0 0 0 42 0 0 0 0 40 40
Lane Group Flow (vph) 0 0 0 12 404 14 0 715 0 0 773 745
Confl. Peds. (#/hr) 16 20 14 14
Confl. Bikes (#/hr) 8 8
Parking  (#/hr) 10
Turn Type Perm Perm Perm Perm
Protected Phases 6 8 4
Permitted Phases 6 6 8 4
Actuated Green, G (s) 14.5 14.5 14.5 34.5 34.5 34.5
Effective Green, g (s) 14.5 14.5 14.5 34.5 34.5 34.5
Actuated g/C Ratio 0.24 0.24 0.24 0.58 0.58 0.58
Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5
Lane Grp Cap (vph) 413 450 355 722 1006 601
v/s Ratio Prot c0.22 0.44
v/s Ratio Perm 0.01 0.01 0.57 c0.71
v/c Ratio 0.03 0.90 0.04 0.99 0.77 1.24
Uniform Delay, d1 17.4 22.0 17.4 12.6 9.7 12.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 23.3 0.2 31.2 5.6 121.3
Delay (s) 17.5 45.3 17.6 43.8 15.3 134.1
Level of Service B D B D B F
Approach Delay (s) 0.0 41.3 43.8 73.6
Approach LOS A D D E

Intersection Summary
HCM Average Control Delay 60.5 HCM Level of Service E
HCM Volume to Capacity ratio 1.14
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 120.6% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Existing plus Project PM
5: 7th St & Harrison St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 143 598 0 0 0 0 0 761 1624 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 16.0
Lane Util. Factor 0.91 0.91 0.88
Frpb, ped/bikes 1.00 1.00 0.94
Flpb, ped/bikes 0.99 1.00 1.00
Frt 1.00 1.00 0.85
Flt Protected 0.99 1.00 1.00
Satd. Flow (prot) 4968 3685 2607
Flt Permitted 0.99 1.00 1.00
Satd. Flow (perm) 4968 5085 1600
Peak-hour factor, PHF 0.91 0.91 1.00 0.92 0.92 0.92 0.93 0.94 0.94 0.92 0.92 0.92
Adj. Flow (vph) 157 657 0 0 0 0 0 810 1728 0 0 0
RTOR Reduction (vph) 0 5 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 809 0 0 0 0 0 810 1728 0 0 0
Confl. Peds. (#/hr) 56 32 41 26
Confl. Bikes (#/hr) 8
Bus Blockages (#/hr) 0 6 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr) 10
Turn Type Perm custom
Protected Phases 2 1
Permitted Phases 2 3
Actuated Green, G (s) 34.0 16.0 60.0
Effective Green, g (s) 34.0 16.0 60.0
Actuated g/C Ratio 0.57 0.27 1.00
Clearance Time (s) 5.0 5.0 26.0
Lane Grp Cap (vph) 2815 983 1600
v/s Ratio Prot 0.22
v/s Ratio Perm 0.16 c1.08
v/c Ratio 0.29 0.82 1.08
Uniform Delay, d1 6.7 20.7 30.0
Progression Factor 0.99 1.00 1.00
Incremental Delay, d2 0.2 7.8 47.5
Delay (s) 6.9 28.5 77.5
Level of Service A C E
Approach Delay (s) 6.9 0.0 61.9 0.0
Approach LOS A A E A

Intersection Summary
HCM Average Control Delay 48.5 HCM Level of Service D
HCM Volume to Capacity ratio 1.08
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 0.0
Intersection Capacity Utilization 105.1% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing plus Project PM
6: 7th St & Webster St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 712 546 0 0 0 0 0 0 221 926 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1615 1900
Total Lost time (s) 4.0 4.0 4.0
Lane Util. Factor 0.86 0.86 0.91
Frpb, ped/bikes 0.99 0.96 1.00
Flpb, ped/bikes 1.00 1.00 0.99
Frt 0.96 0.85 1.00
Flt Protected 1.00 1.00 0.99
Satd. Flow (prot) 4333 1107 4037
Flt Permitted 1.00 1.00 0.99
Satd. Flow (perm) 4333 1107 4037
Peak-hour factor, PHF 0.97 0.97 0.97 0.92 0.92 0.92 0.92 0.92 0.92 0.96 0.96 0.96
Adj. Flow (vph) 0 734 563 0 0 0 0 0 0 230 965 0
RTOR Reduction (vph) 0 7 7 0 0 0 0 0 0 0 67 0
Lane Group Flow (vph) 0 992 291 0 0 0 0 0 0 0 1128 0
Confl. Peds. (#/hr) 86 52 43 41
Confl. Bikes (#/hr) 8
Parking  (#/hr) 10 10 10 10
Turn Type Perm Perm
Protected Phases 4 6
Permitted Phases 4 6
Actuated Green, G (s) 32.0 32.0 20.0
Effective Green, g (s) 32.0 32.0 20.0
Actuated g/C Ratio 0.53 0.53 0.33
Clearance Time (s) 4.0 4.0 4.0
Lane Grp Cap (vph) 2311 590 1346
v/s Ratio Prot 0.23
v/s Ratio Perm c0.26 0.28
v/c Ratio 0.43 0.49 0.84
Uniform Delay, d1 8.5 8.9 18.5
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 0.6 2.9 6.4
Delay (s) 9.1 11.8 24.9
Level of Service A B C
Approach Delay (s) 9.7 0.0 0.0 24.9
Approach LOS A A A C

Intersection Summary
HCM Average Control Delay 17.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 59.7% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing plus Project PM
7: 7th St & Broadway 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 74 576 77 0 0 0 0 450 246 96 513 0
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 0.86 0.91 0.91 0.95
Frpb, ped/bikes 0.99 0.99 0.87 1.00
Flpb, ped/bikes 0.99 1.00 1.00 0.99
Frt 0.98 0.99 0.85 1.00
Flt Protected 0.99 1.00 1.00 0.99
Satd. Flow (prot) 5572 2927 1126 3074
Flt Permitted 0.99 1.00 1.00 0.77
Satd. Flow (perm) 5572 2927 1126 2390
Peak-hour factor, PHF 0.94 0.94 0.94 1.00 1.00 1.00 0.92 0.92 0.92 0.90 0.90 0.90
Adj. Flow (vph) 79 613 82 0 0 0 0 489 267 107 570 0
RTOR Reduction (vph) 0 25 0 0 0 0 0 7 51 0 0 0
Lane Group Flow (vph) 0 749 0 0 0 0 0 522 176 0 677 0
Confl. Peds. (#/hr) 37 36 52 45 45 52
Confl. Bikes (#/hr) 8 8
Bus Blockages (#/hr) 0 0 0 0 0 0 0 10 0 0 10 0
Parking  (#/hr) 10 10 10
Turn Type Perm custom Perm
Protected Phases 4 2 6
Permitted Phases 4 6 6
Actuated Green, G (s) 31.5 41.5 41.5 41.5
Effective Green, g (s) 31.5 41.5 41.5 41.5
Actuated g/C Ratio 0.38 0.51 0.51 0.51
Clearance Time (s) 4.5 4.5 4.5 4.5
Lane Grp Cap (vph) 2140 1481 570 1210
v/s Ratio Prot 0.18
v/s Ratio Perm 0.13 0.16 c0.28
v/c Ratio 0.35 0.35 0.31 0.56
Uniform Delay, d1 18.0 12.2 11.9 14.0
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 0.7 1.4 1.9
Delay (s) 18.4 12.8 13.3 15.8
Level of Service B B B B
Approach Delay (s) 18.4 0.0 13.0 15.8
Approach LOS B A B B

Intersection Summary
HCM Average Control Delay 15.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.47
Actuated Cycle Length (s) 82.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 65.3% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing plus Project PM
8: 8th St & Harrison St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 0 485 99 350 679 0 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.5 4.5
Lane Util. Factor 0.86 0.86 0.86
Frpb, ped/bikes 0.99 1.00 1.00
Flpb, ped/bikes 1.00 0.97 1.00
Frt 0.97 1.00 1.00
Flt Protected 1.00 0.95 0.99
Satd. Flow (prot) 5261 1324 4065
Flt Permitted 1.00 0.95 0.99
Satd. Flow (perm) 5261 1324 4065
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.96 0.96 0.96 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 0 527 108 365 707 0 0 0 0
RTOR Reduction (vph) 0 0 0 0 62 0 65 30 0 0 0 0
Lane Group Flow (vph) 0 0 0 0 573 0 194 783 0 0 0 0
Confl. Peds. (#/hr) 52 67 53 46
Confl. Bikes (#/hr) 8
Bus Blockages (#/hr) 0 0 0 0 16 0 0 0 0 0 0 0
Parking  (#/hr) 10 10
Turn Type Perm
Protected Phases 2 1
Permitted Phases 1
Actuated Green, G (s) 23.0 28.5 28.5
Effective Green, g (s) 23.0 28.5 28.5
Actuated g/C Ratio 0.38 0.48 0.48
Clearance Time (s) 4.0 4.5 4.5
Lane Grp Cap (vph) 2017 629 1931
v/s Ratio Prot c0.11
v/s Ratio Perm 0.15 0.19
v/c Ratio 0.28 0.31 0.41
Uniform Delay, d1 12.8 9.7 10.2
Progression Factor 1.00 3.31 2.35
Incremental Delay, d2 0.4 0.9 0.5
Delay (s) 13.2 33.0 24.5
Level of Service B C C
Approach Delay (s) 0.0 13.2 26.5 0.0
Approach LOS A B C A

Intersection Summary
HCM Average Control Delay 21.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.35
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.5
Intersection Capacity Utilization 50.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Existing plus Project PM
9: 8th St & Webster St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 380 455 0 0 0 0 0 787 367
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
Lane Util. Factor 0.86 0.86 *0.47 0.86
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 0.98 0.85
Flt Protected 0.95 0.99 1.00 1.00
Satd. Flow (prot) 1164 4053 2199 1084
Flt Permitted 0.95 0.99 1.00 1.00
Satd. Flow (perm) 1164 4053 2199 1084
Peak-hour factor, PHF 0.92 0.92 0.92 0.90 0.90 0.90 0.92 0.92 0.92 0.93 0.93 0.93
Adj. Flow (vph) 0 0 0 422 506 0 0 0 0 0 846 395
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 0 0 228 700 0 0 0 0 0 965 276
Confl. Bikes (#/hr) 8
Parking  (#/hr) 10 10 10 0
Turn Type Perm Perm
Protected Phases 2 1
Permitted Phases 2 1
Actuated Green, G (s) 27.0 27.0 29.0 29.0
Effective Green, g (s) 27.0 27.0 29.0 29.0
Actuated g/C Ratio 0.30 0.30 0.32 0.32
Clearance Time (s) 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) 349 1216 709 349
v/s Ratio Prot c0.44
v/s Ratio Perm c0.20 0.17 0.25
v/c Ratio 0.65 0.58 1.36 0.79
Uniform Delay, d1 27.4 26.7 30.5 27.7
Progression Factor 1.00 1.00 0.21 0.16
Incremental Delay, d2 9.2 2.0 166.2 7.3
Delay (s) 36.6 28.6 172.8 11.7
Level of Service D C F B
Approach Delay (s) 0.0 30.6 0.0 136.9
Approach LOS A C A F

Intersection Summary
HCM Average Control Delay 91.4 HCM Level of Service F
HCM Volume to Capacity ratio 1.02
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 34.0
Intersection Capacity Utilization 50.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing plus Project PM
10: 9th St & Webster St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 10

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 259 106 0 0 0 0 0 0 192 1141 0
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 0.95 1.00 *0.75
Frpb, ped/bikes 1.00 0.88 1.00
Flpb, ped/bikes 1.00 1.00 0.98
Frt 1.00 0.85 1.00
Flt Protected 1.00 1.00 0.99
Satd. Flow (prot) 2946 1071 4716
Flt Permitted 1.00 1.00 0.99
Satd. Flow (perm) 2946 1071 4716
Peak-hour factor, PHF 1.00 0.84 0.84 0.92 0.92 0.92 0.92 0.92 0.92 0.89 0.89 0.94
Adj. Flow (vph) 0 308 126 0 0 0 0 0 0 216 1282 0
RTOR Reduction (vph) 0 0 88 0 0 0 0 0 0 0 31 0
Lane Group Flow (vph) 0 308 38 0 0 0 0 0 0 0 1468 0
Confl. Peds. (#/hr) 110 101 139 91
Confl. Bikes (#/hr) 8
Parking  (#/hr) 10 10 10 10
Turn Type Perm Perm
Protected Phases 2 1
Permitted Phases 2 1
Actuated Green, G (s) 27.0 27.0 29.0
Effective Green, g (s) 27.0 27.0 29.0
Actuated g/C Ratio 0.30 0.30 0.32
Clearance Time (s) 4.0 4.0 4.0
Lane Grp Cap (vph) 884 321 1520
v/s Ratio Prot c0.10
v/s Ratio Perm 0.04 0.31
v/c Ratio 0.35 0.12 0.97
Uniform Delay, d1 24.6 22.9 30.0
Progression Factor 1.00 1.00 0.98
Incremental Delay, d2 1.1 0.7 15.9
Delay (s) 25.7 23.6 45.4
Level of Service C C D
Approach Delay (s) 25.1 0.0 0.0 45.4
Approach LOS C A A D

Intersection Summary
HCM Average Control Delay 40.9 HCM Level of Service D
HCM Volume to Capacity ratio 0.67
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 34.0
Intersection Capacity Utilization 41.6% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing plus Project PM
11: 10th St & Webster St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 11

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 360 0 0 0 0 865
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0
Lane Util. Factor 0.97 0.86
Frpb, ped/bikes 1.00 1.00
Flpb, ped/bikes 1.00 1.00
Frt 1.00 1.00
Flt Protected 0.95 1.00
Satd. Flow (prot) 2858 5551
Flt Permitted 0.95 1.00
Satd. Flow (perm) 2858 5551
Peak-hour factor, PHF 0.89 0.89 0.92 0.92 0.94 0.94
Adj. Flow (vph) 404 0 0 0 0 920
RTOR Reduction (vph) 64 0 0 0 0 0
Lane Group Flow (vph) 340 0 0 0 0 920
Confl. Peds. (#/hr) 113 121
Parking  (#/hr) 10 10
Turn Type
Protected Phases 4 2
Permitted Phases
Actuated Green, G (s) 16.0 23.0
Effective Green, g (s) 16.0 23.0
Actuated g/C Ratio 0.36 0.51
Clearance Time (s) 3.0 3.0
Lane Grp Cap (vph) 1016 2837
v/s Ratio Prot c0.12 c0.17
v/s Ratio Perm
v/c Ratio 0.33 0.32
Uniform Delay, d1 10.6 6.4
Progression Factor 1.00 1.00
Incremental Delay, d2 0.9 0.3
Delay (s) 11.5 6.8
Level of Service B A
Approach Delay (s) 11.5 0.0 6.8
Approach LOS B A A

Intersection Summary
HCM Average Control Delay 8.2 HCM Level of Service A
HCM Volume to Capacity ratio 0.33
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 6.0
Intersection Capacity Utilization 32.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing plus Project PM
12: 11th St & Harrison St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 12

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 83 666 24 0 0 0 0 514 231 39 80 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 3.5 3.5
Lane Util. Factor 0.86 0.95 0.95
Frpb, ped/bikes 0.99 0.96 1.00
Flpb, ped/bikes 0.99 1.00 0.99
Frt 1.00 0.95 1.00
Flt Protected 0.99 1.00 0.98
Satd. Flow (prot) 6160 3242 3187
Flt Permitted 0.99 1.00 0.73
Satd. Flow (perm) 6160 3242 2373
Peak-hour factor, PHF 0.84 0.84 0.84 0.92 0.92 0.92 1.00 0.99 0.99 0.80 0.80 0.84
Adj. Flow (vph) 99 793 29 0 0 0 0 519 233 49 100 0
RTOR Reduction (vph) 0 7 0 0 0 0 0 46 0 0 0 0
Lane Group Flow (vph) 0 914 0 0 0 0 0 706 0 0 149 0
Confl. Peds. (#/hr) 73 131 76 113 113 76
Confl. Bikes (#/hr) 8 8
Bus Blockages (#/hr) 0 12 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr) 10 10 10 10
Turn Type Perm Perm
Protected Phases 2 4 4
Permitted Phases 2 4
Actuated Green, G (s) 31.0 21.5 21.5
Effective Green, g (s) 31.0 21.5 21.5
Actuated g/C Ratio 0.52 0.36 0.36
Clearance Time (s) 4.0 3.5 3.5
Lane Grp Cap (vph) 3183 1162 850
v/s Ratio Prot c0.22
v/s Ratio Perm 0.15 0.06
v/c Ratio 0.29 0.61 0.18
Uniform Delay, d1 8.2 15.8 13.2
Progression Factor 1.00 1.00 0.75
Incremental Delay, d2 0.2 2.4 0.4
Delay (s) 8.5 18.2 10.4
Level of Service A B B
Approach Delay (s) 8.5 0.0 18.2 10.4
Approach LOS A A B B

Intersection Summary
HCM Average Control Delay 12.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.42
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 7.5
Intersection Capacity Utilization 52.9% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Existing plus Project PM
13: 12th St & Harrison St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 13

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 37 647 108 144 433 0 0 75 37
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 3.5 3.5
Lane Util. Factor 0.86 0.95 0.95
Frpb, ped/bikes 0.99 1.00 0.98
Flpb, ped/bikes 1.00 0.99 1.00
Frt 0.98 1.00 0.95
Flt Protected 1.00 0.99 1.00
Satd. Flow (prot) 6022 3198 3284
Flt Permitted 1.00 0.82 1.00
Satd. Flow (perm) 6022 2650 3284
Peak-hour factor, PHF 0.92 0.92 0.92 0.86 0.86 0.86 0.91 0.91 0.91 0.86 0.63 0.63
Adj. Flow (vph) 0 0 0 43 752 126 158 476 0 0 119 59
RTOR Reduction (vph) 0 0 0 0 48 0 0 0 0 0 38 0
Lane Group Flow (vph) 0 0 0 0 874 0 0 634 0 0 140 0
Confl. Peds. (#/hr) 93 78 56 79 79 56
Confl. Bikes (#/hr) 8 8
Bus Blockages (#/hr) 0 0 0 0 21 0 0 0 0 0 0 0
Parking  (#/hr) 10 10 10 10
Turn Type Perm Perm
Protected Phases 6 4 4
Permitted Phases 6 4
Actuated Green, G (s) 31.5 21.5 21.5
Effective Green, g (s) 31.5 21.5 21.5
Actuated g/C Ratio 0.52 0.36 0.36
Clearance Time (s) 3.5 3.5 3.5
Lane Grp Cap (vph) 3162 950 1177
v/s Ratio Prot 0.04
v/s Ratio Perm 0.15 c0.24
v/c Ratio 0.28 0.67 0.12
Uniform Delay, d1 7.9 16.2 12.9
Progression Factor 1.00 1.90 1.00
Incremental Delay, d2 0.2 3.1 0.2
Delay (s) 8.1 33.9 13.1
Level of Service A C B
Approach Delay (s) 0.0 8.1 33.9 13.1
Approach LOS A A C B

Intersection Summary
HCM Average Control Delay 18.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.44
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 7.0
Intersection Capacity Utilization 40.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



 

 
 
 
 
 
 
 
 
 

Mitigation - Existing plus Project Conditions 



HCM Signalized Intersection Capacity Analysis Mitigation-Existing plus Project PM
1: 5th St & Oak St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 244 508 69 0 0 0 0 449 62 1 58 0
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) 3.5 3.5 3.5
Lane Util. Factor 0.91 1.00 1.00
Frpb, ped/bikes 0.99 1.00 1.00
Flpb, ped/bikes 0.99 1.00 1.00
Frt 0.98 0.98 1.00
Flt Protected 0.98 1.00 1.00
Satd. Flow (prot) 4860 2065 1579
Flt Permitted 0.98 1.00 0.67
Satd. Flow (perm) 1100 2065 1054
Peak-hour factor, PHF 0.86 0.93 0.72 1.00 1.00 1.00 0.84 0.75 0.70 0.25 0.76 0.70
Adj. Flow (vph) 284 546 96 0 0 0 0 599 89 4 76 0
RTOR Reduction (vph) 0 24 0 0 0 0 0 9 0 0 0 0
Lane Group Flow (vph) 0 902 0 0 0 0 0 679 0 0 80 0
Confl. Peds. (#/hr) 22 23 16 14 14 16
Confl. Bikes (#/hr) 8
Parking  (#/hr) 10 10
Turn Type Perm Perm
Protected Phases 1 2 2
Permitted Phases 1 2
Actuated Green, G (s) 34.5 18.5 18.5
Effective Green, g (s) 34.5 18.5 18.5
Actuated g/C Ratio 0.57 0.31 0.31
Clearance Time (s) 3.5 3.5 3.5
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 633 637 325
v/s Ratio Prot c0.33
v/s Ratio Perm c0.82 0.08
v/c Ratio 1.43 1.07 0.25
Uniform Delay, d1 12.8 20.8 15.5
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 200.5 54.5 1.8
Delay (s) 213.2 75.3 17.3
Level of Service F E B
Approach Delay (s) 213.2 0.0 75.3 17.3
Approach LOS F A E B

Intersection Summary
HCM Average Control Delay 147.9 HCM Level of Service F
HCM Volume to Capacity ratio 1.30
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 7.0
Intersection Capacity Utilization 50.7% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Mitigation-Existing plus Project PM
4: I-880 NB Onramp & Jackson St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 6 315 47 307 315 0 0 180 1374
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 5.5 5.5 5.5 5.5
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 0.95
Frpb, ped/bikes 1.00 1.00 0.92 1.00 0.99 0.99
Flpb, ped/bikes 0.96 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.60
Flt Protected 0.95 1.00 1.00 0.98 1.00 1.00
Satd. Flow (prot) 1696 1863 1450 1750 1750 1046
Flt Permitted 0.95 1.00 1.00 0.70 1.00 1.00
Satd. Flow (perm) 1696 1863 1450 1256 1750 1046
Peak-hour factor, PHF 0.92 0.92 0.92 0.50 0.78 0.84 0.84 0.90 0.96 0.95 0.92 0.98
Adj. Flow (vph) 0 0 0 12 404 56 365 350 0 0 196 1402
RTOR Reduction (vph) 0 0 0 0 0 44 0 0 0 0 22 22
Lane Group Flow (vph) 0 0 0 12 404 12 0 715 0 0 791 763
Confl. Peds. (#/hr) 16 20 14 14
Confl. Bikes (#/hr) 8 8
Parking  (#/hr) 10
Turn Type Perm Perm Perm Perm
Protected Phases 6 8 4
Permitted Phases 6 6 8 4
Actuated Green, G (s) 15.5 15.5 15.5 48.5 48.5 48.5
Effective Green, g (s) 15.5 15.5 15.5 48.5 48.5 48.5
Actuated g/C Ratio 0.21 0.21 0.21 0.65 0.65 0.65
Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 351 385 300 812 1132 676
v/s Ratio Prot c0.22 0.45
v/s Ratio Perm 0.01 0.01 0.57 c0.73
v/c Ratio 0.03 1.05 0.04 0.88 0.70 1.13
Uniform Delay, d1 23.8 29.8 23.8 10.9 8.5 13.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 59.4 0.2 10.7 1.5 75.8
Delay (s) 24.0 89.1 24.0 21.6 10.1 89.1
Level of Service C F C C B F
Approach Delay (s) 0.0 79.8 21.6 48.9
Approach LOS A E C D

Intersection Summary
HCM Average Control Delay 47.1 HCM Level of Service D
HCM Volume to Capacity ratio 1.11
Actuated Cycle Length (s) 75.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 120.6% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Mitigation-Existing plus Project PM
9: 8th St & Webster St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 380 455 0 0 0 0 0 787 367
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
Lane Util. Factor 0.86 0.86 *0.47 0.86
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 0.98 0.85
Flt Protected 0.95 0.99 1.00 1.00
Satd. Flow (prot) 1164 4053 2200 1085
Flt Permitted 0.95 0.99 1.00 1.00
Satd. Flow (perm) 1164 4053 2200 1085
Peak-hour factor, PHF 0.92 0.92 0.92 0.90 0.90 0.90 0.92 0.92 0.92 0.93 0.93 0.93
Adj. Flow (vph) 0 0 0 422 506 0 0 0 0 0 846 395
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 0 0 228 700 0 0 0 0 0 965 276
Confl. Bikes (#/hr) 8
Parking  (#/hr) 10 10 10 0
Turn Type Perm Perm
Protected Phases 2 1
Permitted Phases 2 1
Actuated Green, G (s) 17.0 17.0 39.0 39.0
Effective Green, g (s) 17.0 17.0 39.0 39.0
Actuated g/C Ratio 0.19 0.19 0.43 0.43
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 220 766 953 470
v/s Ratio Prot c0.44
v/s Ratio Perm c0.20 0.17 0.25
v/c Ratio 1.04 0.91 1.01 0.59
Uniform Delay, d1 36.5 35.8 25.5 19.4
Progression Factor 1.00 1.00 0.34 0.17
Incremental Delay, d2 70.5 15.3 21.6 2.2
Delay (s) 107.0 51.1 30.3 5.4
Level of Service F D C A
Approach Delay (s) 0.0 64.8 0.0 24.8
Approach LOS A E A C

Intersection Summary
HCM Average Control Delay 41.9 HCM Level of Service D
HCM Volume to Capacity ratio 1.02
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 34.0
Intersection Capacity Utilization 50.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



 

 
 
 
 
 
 
 
 
 

Future (Year 2015) Base Conditions 



HCM Signalized Intersection Capacity Analysis 2015 No Project AM
1: 5th St & Oak St 325 7th St Project

Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 346 629 173 0 0 0 0 282 83 3 133 0
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) 3.5 3.5 3.5
Lane Util. Factor 0.91 1.00 1.00
Frpb, ped/bikes 0.99 0.99 1.00
Flpb, ped/bikes 1.00 1.00 1.00
Frt 0.98 0.97 1.00
Flt Protected 0.99 1.00 1.00
Satd. Flow (prot) 4848 2033 1628
Flt Permitted 0.99 1.00 0.99
Satd. Flow (perm) 2000 2033 1618
Peak-hour factor, PHF 0.95 0.95 0.95 1.00 1.00 1.00 0.81 0.95 0.95 0.95 0.95 0.92
Adj. Flow (vph) 364 662 182 0 0 0 0 297 87 3 140 0
RTOR Reduction (vph) 0 56 0 0 0 0 0 24 0 0 0 0
Lane Group Flow (vph) 0 1152 0 0 0 0 0 360 0 0 143 0
Confl. Peds. (#/hr) 9 17 7 15 15 7
Confl. Bikes (#/hr) 8 8
Parking  (#/hr) 5 5
Turn Type Perm Perm
Protected Phases 1 2 2
Permitted Phases 1 2
Actuated Green, G (s) 22.5 15.5 15.5
Effective Green, g (s) 22.5 15.5 15.5
Actuated g/C Ratio 0.50 0.34 0.34
Clearance Time (s) 3.5 3.5 3.5
Lane Grp Cap (vph) 1000 700 557
v/s Ratio Prot c0.18
v/s Ratio Perm c0.58 0.09
v/c Ratio 1.15 0.51 0.26
Uniform Delay, d1 11.2 11.8 10.6
Progression Factor 1.00 1.00 1.46
Incremental Delay, d2 80.1 2.7 1.0
Delay (s) 91.3 14.4 16.5
Level of Service F B B
Approach Delay (s) 91.3 0.0 14.4 16.5
Approach LOS F A B B

Intersection Summary
HCM Average Control Delay 68.1 HCM Level of Service E
HCM Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 7.0
Intersection Capacity Utilization 50.2% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2015 No Project AM
2: 5th St & Jackson St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 326 454 310 0 0 0 0 213 21 46 107 0
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
Lane Util. Factor 0.91 1.00 1.00
Frpb, ped/bikes 0.99 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00
Frt 0.96 0.99 1.00
Flt Protected 0.99 1.00 0.99
Satd. Flow (prot) 4708 1834 1603
Flt Permitted 0.99 1.00 0.86
Satd. Flow (perm) 4708 1834 1400
Peak-hour factor, PHF 0.96 0.96 0.96 1.00 1.00 1.00 0.82 0.82 0.82 0.83 0.83 0.83
Adj. Flow (vph) 340 473 323 0 0 0 0 260 26 55 129 0
RTOR Reduction (vph) 0 160 0 0 0 0 0 8 0 0 0 0
Lane Group Flow (vph) 0 976 0 0 0 0 0 278 0 0 184 0
Confl. Peds. (#/hr) 8 11 11 8 7 9 9 7
Confl. Bikes (#/hr) 8 8
Parking  (#/hr) 5 5 5
Turn Type Perm Perm
Protected Phases 1 2 2
Permitted Phases 1 2
Actuated Green, G (s) 12.5 23.5 23.5
Effective Green, g (s) 12.5 23.5 23.5
Actuated g/C Ratio 0.28 0.52 0.52
Clearance Time (s) 4.5 4.5 4.5
Lane Grp Cap (vph) 1308 958 731
v/s Ratio Prot c0.15
v/s Ratio Perm 0.21 0.13
v/c Ratio 0.75 0.29 0.25
Uniform Delay, d1 14.8 6.1 5.9
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 3.9 0.8 0.8
Delay (s) 18.7 6.8 6.7
Level of Service B A A
Approach Delay (s) 18.7 0.0 6.8 6.7
Approach LOS B A A A

Intersection Summary
HCM Average Control Delay 15.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.45
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 75.3% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2015 No Project AM
3: 6th St & Oak St 325 7th St Project

Synchro 7 -  Report
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Movement WBR NBL NBT NWL2 NWL NWR
Lane Configurations
Volume (vph) 31 164 450 122 51 833
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.5 3.0 3.0
Lane Util. Factor 1.00 0.95 0.97 0.91
Frpb, ped/bikes 0.82 1.00 0.98 0.98
Flpb, ped/bikes 1.00 1.00 0.99 1.00
Frt 0.86 1.00 0.90 0.85
Flt Protected 1.00 0.98 0.98 1.00
Satd. Flow (prot) 1314 3230 3118 1406
Flt Permitted 1.00 0.98 0.98 1.00
Satd. Flow (perm) 1314 3230 3118 1406
Peak-hour factor, PHF 0.92 0.75 0.96 0.77 0.86 0.89
Adj. Flow (vph) 34 219 469 158 59 936
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 34 0 688 0 685 468
Confl. Peds. (#/hr) 51 10 17 11
Confl. Bikes (#/hr) 2 8
Parking  (#/hr) 8
Turn Type custom Perm Perm Perm
Protected Phases 3 1
Permitted Phases 2 3 1 1
Actuated Green, G (s) 4.0 16.3 22.2 22.2
Effective Green, g (s) 4.0 16.3 22.2 22.2
Actuated g/C Ratio 0.09 0.36 0.49 0.49
Clearance Time (s) 3.0 3.5 3.0 3.0
Lane Grp Cap (vph) 117 1170 1538 694
v/s Ratio Prot
v/s Ratio Perm 0.03 0.21 0.22 c0.33
v/c Ratio 0.29 0.59 0.45 0.67
Uniform Delay, d1 19.2 11.6 7.4 8.7
Progression Factor 1.00 0.77 1.00 1.00
Incremental Delay, d2 6.2 1.1 0.9 5.2
Delay (s) 25.4 10.0 8.3 13.8
Level of Service C B A B
Approach Delay (s) 10.0 10.6
Approach LOS B B

Intersection Summary
HCM Average Control Delay 10.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 6.5
Intersection Capacity Utilization 68.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2015 No Project AM
4: I-880 NB Onramp & Jackson St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 20 386 50 194 259 0 0 142 1740
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 5.5 5.5 5.5 5.5
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 0.95
Frpb, ped/bikes 1.00 1.00 0.93 1.00 0.99 0.98
Flpb, ped/bikes 0.96 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.65
Flt Protected 0.95 1.00 1.00 0.98 1.00 1.00
Satd. Flow (prot) 1704 1863 1478 1809 1747 1133
Flt Permitted 0.95 1.00 1.00 0.85 1.00 1.00
Satd. Flow (perm) 1704 1863 1478 1570 1747 1150
Peak-hour factor, PHF 0.92 0.92 0.92 0.95 0.96 0.95 0.95 0.95 0.96 0.95 0.95 0.95
Adj. Flow (vph) 0 0 0 21 402 53 204 273 0 0 149 1832
RTOR Reduction (vph) 0 0 0 0 0 40 0 0 0 0 43 43
Lane Group Flow (vph) 0 0 0 21 402 13 0 477 0 0 968 929
Confl. Peds. (#/hr) 18 17 16 16
Confl. Bikes (#/hr) 8 8
Parking  (#/hr) 5
Turn Type Perm Perm Perm Perm
Protected Phases 6 8 4
Permitted Phases 6 6 8 4
Actuated Green, G (s) 14.5 14.5 14.5 34.5 34.5 34.5
Effective Green, g (s) 14.5 14.5 14.5 34.5 34.5 34.5
Actuated g/C Ratio 0.24 0.24 0.24 0.58 0.58 0.58
Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5
Lane Grp Cap (vph) 412 450 357 903 1005 661
v/s Ratio Prot c0.22 0.55
v/s Ratio Perm 0.01 0.01 0.30 c0.81
v/c Ratio 0.05 0.89 0.04 0.53 0.96 1.40
Uniform Delay, d1 17.5 22.0 17.4 7.8 12.1 12.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 22.7 0.2 2.2 20.7 191.1
Delay (s) 17.7 44.7 17.6 10.0 32.8 203.9
Level of Service B D B A C F
Approach Delay (s) 0.0 40.5 10.0 116.7
Approach LOS A D A F

Intersection Summary
HCM Average Control Delay 87.0 HCM Level of Service F
HCM Volume to Capacity ratio 1.25
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 134.6% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2015 No Project AM
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 81 305 0 0 0 0 0 1101 2004 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 9.0
Lane Util. Factor 0.91 0.91 0.88
Frpb, ped/bikes 1.00 1.00 0.96
Flpb, ped/bikes 1.00 1.00 1.00
Frt 1.00 1.00 0.85
Flt Protected 0.99 1.00 1.00
Satd. Flow (prot) 4975 5085 2677
Flt Permitted 0.99 1.00 1.00
Satd. Flow (perm) 4975 5085 1750
Peak-hour factor, PHF 0.72 0.72 1.00 0.92 0.92 0.92 0.95 0.96 0.96 0.92 0.92 0.92
Adj. Flow (vph) 112 424 0 0 0 0 0 1147 2088 0 0 0
RTOR Reduction (vph) 0 8 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 528 0 0 0 0 0 1147 2088 0 0 0
Confl. Peds. (#/hr) 25 11 27 13
Confl. Bikes (#/hr) 8
Bus Blockages (#/hr) 0 6 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr) 5
Turn Type Perm custom
Protected Phases 2 1
Permitted Phases 2 3
Actuated Green, G (s) 27.0 23.0 60.0
Effective Green, g (s) 27.0 23.0 60.0
Actuated g/C Ratio 0.45 0.38 1.00
Clearance Time (s) 5.0 5.0 25.0
Lane Grp Cap (vph) 2239 1949 1750
v/s Ratio Prot 0.23
v/s Ratio Perm 0.11 c1.19
v/c Ratio 0.24 0.59 1.19
Uniform Delay, d1 10.2 14.7 30.0
Progression Factor 1.63 1.00 1.00
Incremental Delay, d2 0.2 1.3 92.9
Delay (s) 16.8 16.0 122.9
Level of Service B B F
Approach Delay (s) 16.8 0.0 85.0 0.0
Approach LOS B A F A

Intersection Summary
HCM Average Control Delay 75.3 HCM Level of Service E
HCM Volume to Capacity ratio 1.19
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 0.0
Intersection Capacity Utilization 105.6% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2015 No Project AM
6: 7th St & Webster St 325 7th St Project

Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 372 561 0 0 0 0 0 0 143 1047 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1615 1900
Total Lost time (s) 4.0 4.0 4.0
Lane Util. Factor 0.86 0.86 0.91
Frpb, ped/bikes 0.98 0.96 1.00
Flpb, ped/bikes 1.00 1.00 1.00
Frt 0.94 0.85 1.00
Flt Protected 1.00 1.00 0.99
Satd. Flow (prot) 4244 1150 4108
Flt Permitted 1.00 1.00 0.99
Satd. Flow (perm) 4244 1150 4108
Peak-hour factor, PHF 0.97 0.97 0.97 0.92 0.92 0.92 0.92 0.92 0.92 0.94 0.94 0.94
Adj. Flow (vph) 0 384 578 0 0 0 0 0 0 152 1114 0
RTOR Reduction (vph) 0 12 12 0 0 0 0 0 0 0 29 0
Lane Group Flow (vph) 0 661 277 0 0 0 0 0 0 0 1237 0
Confl. Peds. (#/hr) 42 31 26 13
Confl. Bikes (#/hr) 8
Parking  (#/hr) 5 5 5 5
Turn Type Perm Perm
Protected Phases 4 6
Permitted Phases 4 6
Actuated Green, G (s) 28.0 28.0 24.0
Effective Green, g (s) 28.0 28.0 24.0
Actuated g/C Ratio 0.47 0.47 0.40
Clearance Time (s) 4.0 4.0 4.0
Lane Grp Cap (vph) 1981 537 1643
v/s Ratio Prot 0.16
v/s Ratio Perm c0.24 0.30
v/c Ratio 0.33 0.52 0.75
Uniform Delay, d1 10.1 11.2 15.5
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 0.5 3.5 3.2
Delay (s) 10.6 14.7 18.7
Level of Service B B B
Approach Delay (s) 11.8 0.0 0.0 18.7
Approach LOS B A A B

Intersection Summary
HCM Average Control Delay 15.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 59.8% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2015 No Project AM
7: 7th St & Broadway 325 7th St Project

Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 45 506 78 0 0 0 0 501 361 90 411 0
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 0.86 0.91 0.91 0.95
Frpb, ped/bikes 0.99 0.99 0.91 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 0.98 0.98 0.85 1.00
Flt Protected 1.00 1.00 1.00 0.99
Satd. Flow (prot) 5580 2876 1184 3082
Flt Permitted 1.00 1.00 1.00 0.73
Satd. Flow (perm) 5580 2876 1184 2269
Peak-hour factor, PHF 0.79 0.79 0.79 1.00 1.00 1.00 1.00 0.92 0.92 0.96 0.96 1.00
Adj. Flow (vph) 57 641 99 0 0 0 0 545 392 94 428 0
RTOR Reduction (vph) 0 31 0 0 0 0 0 18 46 0 0 0
Lane Group Flow (vph) 0 766 0 0 0 0 0 633 240 0 522 0
Confl. Peds. (#/hr) 28 34 43 26 26 43
Confl. Bikes (#/hr) 8 8
Bus Blockages (#/hr) 0 0 0 0 0 0 0 10 0 0 10 0
Parking  (#/hr) 5 5 5
Turn Type Perm custom Perm
Protected Phases 4 2 6
Permitted Phases 4 6 6
Actuated Green, G (s) 31.5 41.5 41.5 41.5
Effective Green, g (s) 31.5 41.5 41.5 41.5
Actuated g/C Ratio 0.38 0.51 0.51 0.51
Clearance Time (s) 4.5 4.5 4.5 4.5
Lane Grp Cap (vph) 2144 1456 599 1148
v/s Ratio Prot 0.22
v/s Ratio Perm 0.14 0.20 c0.23
v/c Ratio 0.36 0.43 0.40 0.45
Uniform Delay, d1 18.0 12.8 12.5 13.0
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 0.9 2.0 1.3
Delay (s) 18.5 13.8 14.5 14.3
Level of Service B B B B
Approach Delay (s) 18.5 0.0 14.0 14.3
Approach LOS B A B B

Intersection Summary
HCM Average Control Delay 15.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.41
Actuated Cycle Length (s) 82.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 64.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2015 No Project AM
8: 8th St & Harrison St 325 7th St Project

Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 0 634 138 400 807 0 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.5 4.5
Lane Util. Factor 0.86 0.86 0.86
Frpb, ped/bikes 0.99 1.00 1.00
Flpb, ped/bikes 1.00 0.97 1.00
Frt 0.97 1.00 1.00
Flt Protected 1.00 0.95 0.99
Satd. Flow (prot) 5277 1329 4106
Flt Permitted 1.00 0.95 0.99
Satd. Flow (perm) 5277 1329 4106
Peak-hour factor, PHF 0.92 0.92 0.92 0.90 0.90 0.90 0.95 0.95 0.95 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 0 704 153 421 849 0 0 0 0
RTOR Reduction (vph) 0 0 0 0 66 0 17 17 0 0 0 0
Lane Group Flow (vph) 0 0 0 0 791 0 290 946 0 0 0 0
Confl. Peds. (#/hr) 42 52 53 38
Confl. Bikes (#/hr) 8
Bus Blockages (#/hr) 0 0 0 0 18 0 0 0 0 0 0 0
Parking  (#/hr) 5 5
Turn Type Perm
Protected Phases 2 1
Permitted Phases 1
Actuated Green, G (s) 19.0 32.5 32.5
Effective Green, g (s) 19.0 32.5 32.5
Actuated g/C Ratio 0.32 0.54 0.54
Clearance Time (s) 4.0 4.5 4.5
Lane Grp Cap (vph) 1671 720 2224
v/s Ratio Prot c0.15
v/s Ratio Perm 0.22 0.23
v/c Ratio 0.47 0.40 0.43
Uniform Delay, d1 16.5 8.1 8.2
Progression Factor 1.00 2.82 2.68
Incremental Delay, d2 1.0 1.4 0.5
Delay (s) 17.4 24.1 22.4
Level of Service B C C
Approach Delay (s) 0.0 17.4 22.8 0.0
Approach LOS A B C A

Intersection Summary
HCM Average Control Delay 20.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.44
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.5
Intersection Capacity Utilization 50.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2015 No Project AM
9: 8th St & Webster St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 288 818 0 0 0 0 0 775 168
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
Lane Util. Factor 0.86 0.86 *0.47 0.86
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 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1198 4138 2355 1054
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1198 4138 2355 1054
Peak-hour factor, PHF 0.92 0.92 0.92 0.91 0.91 0.91 0.92 0.92 0.92 0.91 0.91 0.91
Adj. Flow (vph) 0 0 0 316 899 0 0 0 0 0 852 185
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 0 0 284 931 0 0 0 0 0 871 166
Confl. Bikes (#/hr) 8
Parking  (#/hr) 5 5 5
Turn Type Perm Perm
Protected Phases 2 1
Permitted Phases 2 1
Actuated Green, G (s) 27.0 27.0 29.0 29.0
Effective Green, g (s) 27.0 27.0 29.0 29.0
Actuated g/C Ratio 0.30 0.30 0.32 0.32
Clearance Time (s) 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) 359 1241 759 340
v/s Ratio Prot c0.37
v/s Ratio Perm c0.24 0.22 0.16
v/c Ratio 0.79 0.75 1.15 0.49
Uniform Delay, d1 28.9 28.5 30.5 24.5
Progression Factor 1.00 1.00 0.22 0.12
Incremental Delay, d2 16.2 4.2 75.1 2.7
Delay (s) 45.1 32.7 81.9 5.7
Level of Service D C F A
Approach Delay (s) 0.0 35.6 0.0 69.7
Approach LOS A D A E

Intersection Summary
HCM Average Control Delay 51.3 HCM Level of Service D
HCM Volume to Capacity ratio 0.98
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 34.0
Intersection Capacity Utilization 50.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2015 No Project AM
10: 9th St & Webster St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 10

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 113 46 0 0 0 0 0 0 188 858 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1425 1900
Total Lost time (s) 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.86
Frpb, ped/bikes 1.00 0.91 1.00
Flpb, ped/bikes 1.00 1.00 0.99
Frt 1.00 0.85 1.00
Flt Protected 1.00 1.00 0.99
Satd. Flow (prot) 2986 1136 4100
Flt Permitted 1.00 1.00 0.99
Satd. Flow (perm) 2986 1136 4100
Peak-hour factor, PHF 0.83 0.83 0.83 0.92 0.92 0.92 0.92 0.92 0.92 0.88 0.88 0.88
Adj. Flow (vph) 0 136 55 0 0 0 0 0 0 214 975 0
RTOR Reduction (vph) 0 0 39 0 0 0 0 0 0 0 44 0
Lane Group Flow (vph) 0 136 17 0 0 0 0 0 0 0 1145 0
Confl. Peds. (#/hr) 67 73 76 52
Confl. Bikes (#/hr) 8
Parking  (#/hr) 5 5 5 5
Turn Type Perm Perm
Protected Phases 2 1
Permitted Phases 2 1
Actuated Green, G (s) 27.0 27.0 29.0
Effective Green, g (s) 27.0 27.0 29.0
Actuated g/C Ratio 0.30 0.30 0.32
Clearance Time (s) 4.0 4.0 4.0
Lane Grp Cap (vph) 896 341 1321
v/s Ratio Prot c0.05
v/s Ratio Perm 0.01 0.28
v/c Ratio 0.15 0.05 0.87
Uniform Delay, d1 23.1 22.4 28.7
Progression Factor 1.00 1.00 1.01
Incremental Delay, d2 0.4 0.3 7.7
Delay (s) 23.5 22.6 36.7
Level of Service C C D
Approach Delay (s) 23.2 0.0 0.0 36.7
Approach LOS C A A D

Intersection Summary
HCM Average Control Delay 34.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.52
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 34.0
Intersection Capacity Utilization 42.7% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2015 No Project AM
11: 10th St & Webster St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 11

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 290 0 0 0 0 693
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0
Lane Util. Factor 0.97 0.86
Frpb, ped/bikes 1.00 1.00
Flpb, ped/bikes 1.00 1.00
Frt 1.00 1.00
Flt Protected 0.95 1.00
Satd. Flow (prot) 2897 5587
Flt Permitted 0.95 1.00
Satd. Flow (perm) 2897 5587
Peak-hour factor, PHF 0.90 0.90 0.92 0.92 0.83 0.83
Adj. Flow (vph) 322 0 0 0 0 835
RTOR Reduction (vph) 112 0 0 0 0 0
Lane Group Flow (vph) 210 0 0 0 0 835
Confl. Peds. (#/hr) 57 63
Parking  (#/hr) 5 5
Turn Type
Protected Phases 4 2
Permitted Phases
Actuated Green, G (s) 16.0 23.0
Effective Green, g (s) 16.0 23.0
Actuated g/C Ratio 0.36 0.51
Clearance Time (s) 3.0 3.0
Lane Grp Cap (vph) 1030 2856
v/s Ratio Prot c0.07 c0.15
v/s Ratio Perm
v/c Ratio 0.20 0.29
Uniform Delay, d1 10.1 6.3
Progression Factor 1.00 1.00
Incremental Delay, d2 0.4 0.3
Delay (s) 10.5 6.6
Level of Service B A
Approach Delay (s) 10.5 0.0 6.6
Approach LOS B A A

Intersection Summary
HCM Average Control Delay 7.7 HCM Level of Service A
HCM Volume to Capacity ratio 0.26
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 6.0
Intersection Capacity Utilization 27.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2015 No Project AM
12: 11th St & Harrison St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 12

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 49 382 26 0 0 0 0 777 164 21 55 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 3.5 3.5
Lane Util. Factor 0.86 0.95 0.95
Frpb, ped/bikes 0.99 0.98 1.00
Flpb, ped/bikes 0.99 1.00 1.00
Frt 0.99 0.97 1.00
Flt Protected 0.99 1.00 0.99
Satd. Flow (prot) 6129 3386 3261
Flt Permitted 0.99 1.00 0.75
Satd. Flow (perm) 6129 3386 2479
Peak-hour factor, PHF 0.94 0.94 0.94 0.92 0.92 0.92 0.92 0.92 0.92 0.80 0.80 0.80
Adj. Flow (vph) 52 406 28 0 0 0 0 845 178 26 69 0
RTOR Reduction (vph) 0 14 0 0 0 0 0 30 0 0 0 0
Lane Group Flow (vph) 0 472 0 0 0 0 0 993 0 0 95 0
Confl. Peds. (#/hr) 63 91 56 87 87 56
Confl. Bikes (#/hr) 8
Bus Blockages (#/hr) 0 12 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr) 5 5 5 5
Turn Type Perm Perm
Protected Phases 2 4 4
Permitted Phases 2 4
Actuated Green, G (s) 31.0 21.5 21.5
Effective Green, g (s) 31.0 21.5 21.5
Actuated g/C Ratio 0.52 0.36 0.36
Clearance Time (s) 4.0 3.5 3.5
Lane Grp Cap (vph) 3167 1213 888
v/s Ratio Prot c0.29
v/s Ratio Perm 0.08 0.04
v/c Ratio 0.15 0.82 0.11
Uniform Delay, d1 7.6 17.5 12.8
Progression Factor 1.00 1.00 1.19
Incremental Delay, d2 0.1 6.2 0.2
Delay (s) 7.7 23.7 15.6
Level of Service A C B
Approach Delay (s) 7.7 0.0 23.7 15.6
Approach LOS A A C B

Intersection Summary
HCM Average Control Delay 18.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.42
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 7.5
Intersection Capacity Utilization 47.7% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2015 No Project AM
13: 12th St & Harrison St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 13

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 51 910 94 169 626 0 0 44 55
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 3.5 3.5
Lane Util. Factor 0.86 0.95 0.95
Frpb, ped/bikes 0.99 1.00 0.97
Flpb, ped/bikes 1.00 0.99 1.00
Frt 0.99 1.00 0.92
Flt Protected 1.00 0.99 1.00
Satd. Flow (prot) 6098 3259 3146
Flt Permitted 1.00 0.84 1.00
Satd. Flow (perm) 6098 2758 3146
Peak-hour factor, PHF 0.92 0.92 0.92 0.96 0.96 0.96 0.86 0.86 0.86 0.62 0.62 0.62
Adj. Flow (vph) 0 0 0 53 948 98 197 728 0 0 71 89
RTOR Reduction (vph) 0 0 0 0 23 0 0 0 0 0 44 0
Lane Group Flow (vph) 0 0 0 0 1076 0 0 925 0 0 116 0
Confl. Peds. (#/hr) 86 73 43 51 51 43
Confl. Bikes (#/hr) 4
Bus Blockages (#/hr) 0 0 0 0 21 0 0 0 0 0 0 0
Parking  (#/hr) 5 5 5 5
Turn Type Perm Perm
Protected Phases 6 4 4
Permitted Phases 6 4
Actuated Green, G (s) 31.5 21.5 21.5
Effective Green, g (s) 31.5 21.5 21.5
Actuated g/C Ratio 0.52 0.36 0.36
Clearance Time (s) 3.5 3.5 3.5
Lane Grp Cap (vph) 3201 988 1127
v/s Ratio Prot 0.04
v/s Ratio Perm 0.18 c0.34
v/c Ratio 0.34 0.94 0.10
Uniform Delay, d1 8.2 18.6 12.8
Progression Factor 1.00 1.31 1.00
Incremental Delay, d2 0.3 11.9 0.2
Delay (s) 8.5 36.2 13.0
Level of Service A D B
Approach Delay (s) 0.0 8.5 36.2 13.0
Approach LOS A A D B

Intersection Summary
HCM Average Control Delay 20.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.58
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 7.0
Intersection Capacity Utilization 48.2% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2015 No Project PM
1: 5th St & Oak St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 300 588 85 0 0 0 0 526 73 1 103 0
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) 3.5 3.5 3.5
Lane Util. Factor 0.91 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00
Flpb, ped/bikes 0.99 1.00 1.00
Frt 0.99 0.98 1.00
Flt Protected 0.98 1.00 1.00
Satd. Flow (prot) 4891 2069 1583
Flt Permitted 0.98 1.00 0.92
Satd. Flow (perm) 1100 2069 1451
Peak-hour factor, PHF 0.95 0.95 0.95 1.00 1.00 1.00 0.84 0.95 0.95 0.95 0.95 0.70
Adj. Flow (vph) 316 619 89 0 0 0 0 554 77 1 108 0
RTOR Reduction (vph) 0 25 0 0 0 0 0 11 0 0 0 0
Lane Group Flow (vph) 0 999 0 0 0 0 0 620 0 0 109 0
Confl. Peds. (#/hr) 22 23 16 14 14 16
Confl. Bikes (#/hr) 8
Parking  (#/hr) 10 10
Turn Type Perm Perm
Protected Phases 1 2 2
Permitted Phases 1 2
Actuated Green, G (s) 22.5 15.5 15.5
Effective Green, g (s) 22.5 15.5 15.5
Actuated g/C Ratio 0.50 0.34 0.34
Clearance Time (s) 3.5 3.5 3.5
Lane Grp Cap (vph) 550 713 500
v/s Ratio Prot c0.30
v/s Ratio Perm c0.91 0.08
v/c Ratio 1.82 0.87 0.22
Uniform Delay, d1 11.2 13.8 10.5
Progression Factor 1.00 1.00 0.45
Incremental Delay, d2 374.5 13.6 0.9
Delay (s) 385.8 27.4 5.7
Level of Service F C A
Approach Delay (s) 385.8 0.0 27.4 5.7
Approach LOS F A C A

Intersection Summary
HCM Average Control Delay 234.1 HCM Level of Service F
HCM Volume to Capacity ratio 1.43
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 7.0
Intersection Capacity Utilization 58.5% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2015 No Project PM
2: 5th St & Jackson St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 349 658 260 0 0 0 0 382 34 166 68 0
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
Lane Util. Factor 0.91 1.00 1.00
Frpb, ped/bikes 0.99 1.00 1.00
Flpb, ped/bikes 0.99 1.00 1.00
Frt 0.97 0.99 1.00
Flt Protected 0.99 1.00 0.97
Satd. Flow (prot) 4780 1837 1523
Flt Permitted 0.99 1.00 0.48
Satd. Flow (perm) 4780 1837 764
Peak-hour factor, PHF 0.96 0.96 0.96 1.00 1.00 1.00 0.84 0.84 0.84 0.90 0.90 0.90
Adj. Flow (vph) 364 685 271 0 0 0 0 455 40 184 76 0
RTOR Reduction (vph) 0 102 0 0 0 0 0 7 0 0 0 0
Lane Group Flow (vph) 0 1218 0 0 0 0 0 488 0 0 260 0
Confl. Peds. (#/hr) 12 13 13 12 11 12 12 11
Confl. Bikes (#/hr) 8 8
Parking  (#/hr) 10 10 10
Turn Type Perm Perm
Protected Phases 1 2 2
Permitted Phases 1 2
Actuated Green, G (s) 12.5 23.5 23.5
Effective Green, g (s) 12.5 23.5 23.5
Actuated g/C Ratio 0.28 0.52 0.52
Clearance Time (s) 4.5 4.5 4.5
Lane Grp Cap (vph) 1328 959 399
v/s Ratio Prot 0.27
v/s Ratio Perm 0.25 c0.34
v/c Ratio 0.92 0.51 0.65
Uniform Delay, d1 15.7 7.0 7.8
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 11.5 1.9 8.0
Delay (s) 27.2 8.9 15.8
Level of Service C A B
Approach Delay (s) 27.2 0.0 8.9 15.8
Approach LOS C A A B

Intersection Summary
HCM Average Control Delay 21.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 81.2% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2015 No Project PM
3: 6th St & Oak St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 3

Movement WBR NBL NBT NWL2 NWL NWR
Lane Configurations
Volume (vph) 38 388 718 147 47 621
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.5 3.0 3.0
Lane Util. Factor 1.00 0.95 0.97 0.91
Frpb, ped/bikes 0.93 1.00 0.99 0.97
Flpb, ped/bikes 1.00 1.00 0.99 1.00
Frt 0.86 1.00 0.92 0.85
Flt Protected 1.00 0.98 0.98 1.00
Satd. Flow (prot) 1493 3463 3179 1404
Flt Permitted 1.00 0.98 0.98 1.00
Satd. Flow (perm) 1493 3463 3179 1404
Peak-hour factor, PHF 0.73 0.90 0.86 0.60 0.84 0.94
Adj. Flow (vph) 52 431 835 245 56 661
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 52 0 1266 0 632 330
Confl. Peds. (#/hr) 13 15 15 13
Confl. Bikes (#/hr) 8 8
Turn Type custom Perm Perm Perm
Protected Phases 3 1
Permitted Phases 2 3 1 1
Actuated Green, G (s) 4.0 16.3 22.2 22.2
Effective Green, g (s) 4.0 16.3 22.2 22.2
Actuated g/C Ratio 0.09 0.36 0.49 0.49
Clearance Time (s) 3.0 3.5 3.0 3.0
Lane Grp Cap (vph) 133 1254 1568 693
v/s Ratio Prot
v/s Ratio Perm 0.03 0.37 0.20 c0.24
v/c Ratio 0.39 1.01 0.40 0.48
Uniform Delay, d1 19.4 14.3 7.2 7.5
Progression Factor 1.00 0.89 1.00 1.00
Incremental Delay, d2 8.4 21.0 0.8 2.3
Delay (s) 27.8 33.7 8.0 9.9
Level of Service C C A A
Approach Delay (s) 33.7 8.6
Approach LOS C A

Intersection Summary
HCM Average Control Delay 23.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 6.5
Intersection Capacity Utilization 71.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2015 No Project PM
4: I-880 NB Onramp & Jackson St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 6 358 47 293 399 0 0 180 1469
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 5.5 5.5 5.5 5.5
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 0.95
Frpb, ped/bikes 1.00 1.00 0.93 1.00 0.99 0.98
Flpb, ped/bikes 0.97 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.60
Flt Protected 0.95 1.00 1.00 0.98 1.00 1.00
Satd. Flow (prot) 1711 1863 1469 1757 1749 1046
Flt Permitted 0.95 1.00 1.00 0.70 1.00 1.00
Satd. Flow (perm) 1711 1863 1469 1256 1749 1046
Peak-hour factor, PHF 0.92 0.92 0.92 0.50 0.95 0.95 0.95 0.95 0.96 0.95 0.95 0.98
Adj. Flow (vph) 0 0 0 12 377 49 308 420 0 0 189 1499
RTOR Reduction (vph) 0 0 0 0 0 37 0 0 0 0 47 47
Lane Group Flow (vph) 0 0 0 12 377 12 0 728 0 0 817 777
Confl. Peds. (#/hr) 16 20 14 14
Confl. Bikes (#/hr) 8 8
Parking  (#/hr) 10
Turn Type Perm Perm Perm Perm
Protected Phases 6 8 4
Permitted Phases 6 6 8 4
Actuated Green, G (s) 14.5 14.5 14.5 34.5 34.5 34.5
Effective Green, g (s) 14.5 14.5 14.5 34.5 34.5 34.5
Actuated g/C Ratio 0.24 0.24 0.24 0.58 0.58 0.58
Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5
Lane Grp Cap (vph) 413 450 355 722 1006 601
v/s Ratio Prot c0.20 0.47
v/s Ratio Perm 0.01 0.01 0.58 c0.74
v/c Ratio 0.03 0.84 0.03 1.01 0.81 1.29
Uniform Delay, d1 17.4 21.6 17.4 12.8 10.2 12.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 16.8 0.2 35.6 7.1 143.8
Delay (s) 17.5 38.4 17.6 48.3 17.3 156.5
Level of Service B D B D B F
Approach Delay (s) 0.0 35.5 48.3 85.3
Approach LOS A D D F

Intersection Summary
HCM Average Control Delay 68.2 HCM Level of Service E
HCM Volume to Capacity ratio 1.16
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 130.4% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2015 No Project PM
5: 7th St & Harrison St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 106 671 0 0 0 0 0 1244 1940 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 16.0
Lane Util. Factor 0.91 0.91 0.88
Frpb, ped/bikes 1.00 1.00 0.94
Flpb, ped/bikes 1.00 1.00 1.00
Frt 1.00 1.00 0.85
Flt Protected 0.99 1.00 1.00
Satd. Flow (prot) 4990 5085 2607
Flt Permitted 0.99 1.00 1.00
Satd. Flow (perm) 4990 5085 1600
Peak-hour factor, PHF 0.91 0.91 1.00 0.92 0.92 0.92 0.93 0.94 0.94 0.92 0.92 0.92
Adj. Flow (vph) 116 737 0 0 0 0 0 1323 2064 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 853 0 0 0 0 0 1323 2064 0 0 0
Confl. Peds. (#/hr) 56 32 41 26
Confl. Bikes (#/hr) 8
Bus Blockages (#/hr) 0 6 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr) 10
Turn Type Perm custom
Protected Phases 2 1
Permitted Phases 2 3
Actuated Green, G (s) 34.0 16.0 60.0
Effective Green, g (s) 34.0 16.0 60.0
Actuated g/C Ratio 0.57 0.27 1.00
Clearance Time (s) 5.0 5.0 26.0
Lane Grp Cap (vph) 2828 1356 1600
v/s Ratio Prot 0.26
v/s Ratio Perm 0.17 c1.29
v/c Ratio 0.30 0.98 1.29
Uniform Delay, d1 6.8 21.8 30.0
Progression Factor 1.10 1.00 1.00
Incremental Delay, d2 0.2 19.3 135.3
Delay (s) 7.7 41.1 165.3
Level of Service A D F
Approach Delay (s) 7.7 0.0 116.8 0.0
Approach LOS A A F A

Intersection Summary
HCM Average Control Delay 94.8 HCM Level of Service F
HCM Volume to Capacity ratio 1.29
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 0.0
Intersection Capacity Utilization 116.1% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2015 No Project PM
6: 7th St & Webster St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 812 559 0 0 0 0 0 0 223 932 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1615 1900
Total Lost time (s) 4.0 4.0 4.0
Lane Util. Factor 0.86 0.86 0.91
Frpb, ped/bikes 0.99 0.96 1.00
Flpb, ped/bikes 1.00 1.00 0.99
Frt 0.97 0.85 1.00
Flt Protected 1.00 1.00 0.99
Satd. Flow (prot) 4362 1107 4037
Flt Permitted 1.00 1.00 0.99
Satd. Flow (perm) 4362 1107 4037
Peak-hour factor, PHF 0.97 0.97 0.97 0.92 0.92 0.92 0.92 0.92 0.92 0.96 0.96 0.96
Adj. Flow (vph) 0 837 576 0 0 0 0 0 0 232 971 0
RTOR Reduction (vph) 0 7 7 0 0 0 0 0 0 0 59 0
Lane Group Flow (vph) 0 1083 316 0 0 0 0 0 0 0 1144 0
Confl. Peds. (#/hr) 86 52 43 41
Confl. Bikes (#/hr) 8
Parking  (#/hr) 10 10 10 10
Turn Type Perm Perm
Protected Phases 4 6
Permitted Phases 4 6
Actuated Green, G (s) 32.0 32.0 20.0
Effective Green, g (s) 32.0 32.0 20.0
Actuated g/C Ratio 0.53 0.53 0.33
Clearance Time (s) 4.0 4.0 4.0
Lane Grp Cap (vph) 2326 590 1346
v/s Ratio Prot 0.25
v/s Ratio Perm c0.29 0.28
v/c Ratio 0.47 0.54 0.85
Uniform Delay, d1 8.7 9.1 18.6
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 0.7 3.5 6.9
Delay (s) 9.4 12.6 25.5
Level of Service A B C
Approach Delay (s) 10.1 0.0 0.0 25.5
Approach LOS B A A C

Intersection Summary
HCM Average Control Delay 17.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.66
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 60.3% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2015 No Project PM
7: 7th St & Broadway 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 79 714 112 0 0 0 0 450 281 101 537 0
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 0.86 0.91 0.91 0.95
Frpb, ped/bikes 0.99 0.98 0.87 1.00
Flpb, ped/bikes 0.99 1.00 1.00 0.99
Frt 0.98 0.98 0.85 1.00
Flt Protected 1.00 1.00 1.00 0.99
Satd. Flow (prot) 5562 2894 1126 3075
Flt Permitted 1.00 1.00 1.00 0.76
Satd. Flow (perm) 5562 2894 1126 2342
Peak-hour factor, PHF 0.94 0.94 0.94 1.00 1.00 1.00 0.92 0.92 0.92 0.90 0.90 0.90
Adj. Flow (vph) 84 760 119 0 0 0 0 489 305 112 597 0
RTOR Reduction (vph) 0 31 0 0 0 0 0 12 30 0 0 0
Lane Group Flow (vph) 0 932 0 0 0 0 0 541 211 0 709 0
Confl. Peds. (#/hr) 37 36 52 45 45 52
Confl. Bikes (#/hr) 8 8
Bus Blockages (#/hr) 0 0 0 0 0 0 0 10 0 0 10 0
Parking  (#/hr) 10 10 10
Turn Type Perm custom Perm
Protected Phases 4 2 6
Permitted Phases 4 6 6
Actuated Green, G (s) 31.5 41.5 41.5 41.5
Effective Green, g (s) 31.5 41.5 41.5 41.5
Actuated g/C Ratio 0.38 0.51 0.51 0.51
Clearance Time (s) 4.5 4.5 4.5 4.5
Lane Grp Cap (vph) 2137 1465 570 1185
v/s Ratio Prot 0.19
v/s Ratio Perm 0.17 0.19 c0.30
v/c Ratio 0.44 0.37 0.37 0.60
Uniform Delay, d1 18.7 12.3 12.3 14.3
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.7 0.7 1.8 2.2
Delay (s) 19.3 13.0 14.2 16.6
Level of Service B B B B
Approach Delay (s) 19.3 0.0 13.4 16.6
Approach LOS B A B B

Intersection Summary
HCM Average Control Delay 16.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.53
Actuated Cycle Length (s) 82.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 66.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2015 No Project PM
8: 8th St & Harrison St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 0 469 99 625 786 0 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.5 4.5
Lane Util. Factor 0.86 0.86 0.86
Frpb, ped/bikes 0.99 1.00 1.00
Flpb, ped/bikes 1.00 0.97 0.99
Frt 0.97 1.00 1.00
Flt Protected 1.00 0.95 0.99
Satd. Flow (prot) 5256 1324 4020
Flt Permitted 1.00 0.95 0.99
Satd. Flow (perm) 5256 1324 4020
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.96 0.96 0.96 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 0 510 108 651 819 0 0 0 0
RTOR Reduction (vph) 0 0 0 0 52 0 69 69 0 0 0 0
Lane Group Flow (vph) 0 0 0 0 566 0 289 1043 0 0 0 0
Confl. Peds. (#/hr) 52 67 53 46
Confl. Bikes (#/hr) 8
Bus Blockages (#/hr) 0 0 0 0 16 0 0 0 0 0 0 0
Parking  (#/hr) 10 10
Turn Type Perm
Protected Phases 2 1
Permitted Phases 1
Actuated Green, G (s) 23.0 28.5 28.5
Effective Green, g (s) 23.0 28.5 28.5
Actuated g/C Ratio 0.38 0.48 0.48
Clearance Time (s) 4.0 4.5 4.5
Lane Grp Cap (vph) 2015 629 1910
v/s Ratio Prot c0.11
v/s Ratio Perm 0.22 0.26
v/c Ratio 0.28 0.46 0.55
Uniform Delay, d1 12.8 10.6 11.2
Progression Factor 1.00 3.32 2.66
Incremental Delay, d2 0.3 1.0 0.5
Delay (s) 13.1 36.1 30.2
Level of Service B D C
Approach Delay (s) 0.0 13.1 31.6 0.0
Approach LOS A B C A

Intersection Summary
HCM Average Control Delay 26.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.43
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.5
Intersection Capacity Utilization 50.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2015 No Project PM
9: 8th St & Webster St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 320 850 0 0 0 0 0 768 383
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
Lane Util. Factor 0.86 0.86 *0.47 0.86
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 0.98 0.85
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1164 4100 2168 1084
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1134 3984 2193 1084
Peak-hour factor, PHF 0.92 0.92 0.92 0.90 0.90 0.90 0.92 0.92 0.92 0.93 0.93 0.93
Adj. Flow (vph) 0 0 0 356 944 0 0 0 0 0 826 412
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 0 0 313 987 0 0 0 0 0 962 276
Confl. Bikes (#/hr) 8
Parking  (#/hr) 10 10 10 0
Turn Type Perm Perm
Protected Phases 2 1
Permitted Phases 2 1
Actuated Green, G (s) 27.0 27.0 29.0 29.0
Effective Green, g (s) 27.0 27.0 29.0 29.0
Actuated g/C Ratio 0.30 0.30 0.32 0.32
Clearance Time (s) 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) 340 1195 699 349
v/s Ratio Prot c0.44
v/s Ratio Perm c0.28 0.25 0.25
v/c Ratio 0.92 0.83 1.38 0.79
Uniform Delay, d1 30.5 29.3 30.5 27.7
Progression Factor 1.00 1.00 0.26 0.21
Incremental Delay, d2 32.3 6.6 173.3 7.8
Delay (s) 62.7 35.9 181.3 13.6
Level of Service E D F B
Approach Delay (s) 0.0 42.4 0.0 143.9
Approach LOS A D A F

Intersection Summary
HCM Average Control Delay 91.9 HCM Level of Service F
HCM Volume to Capacity ratio 1.16
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 34.0
Intersection Capacity Utilization 50.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2015 No Project PM
10: 9th St & Webster St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 10

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 424 173 0 0 0 0 0 0 194 1135 0
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 0.95 1.00 *0.75
Frpb, ped/bikes 1.00 0.88 1.00
Flpb, ped/bikes 1.00 1.00 0.98
Frt 1.00 0.85 1.00
Flt Protected 1.00 1.00 0.99
Satd. Flow (prot) 2946 1071 4715
Flt Permitted 1.00 1.00 0.99
Satd. Flow (perm) 2946 1071 4715
Peak-hour factor, PHF 1.00 0.84 0.84 0.92 0.92 0.92 0.92 0.92 0.92 0.89 0.89 0.94
Adj. Flow (vph) 0 505 206 0 0 0 0 0 0 218 1275 0
RTOR Reduction (vph) 0 0 144 0 0 0 0 0 0 0 31 0
Lane Group Flow (vph) 0 505 62 0 0 0 0 0 0 0 1462 0
Confl. Peds. (#/hr) 110 101 139 91
Confl. Bikes (#/hr) 8
Parking  (#/hr) 10 10 10 10
Turn Type Perm Perm
Protected Phases 2 1
Permitted Phases 2 1
Actuated Green, G (s) 27.0 27.0 29.0
Effective Green, g (s) 27.0 27.0 29.0
Actuated g/C Ratio 0.30 0.30 0.32
Clearance Time (s) 4.0 4.0 4.0
Lane Grp Cap (vph) 884 321 1519
v/s Ratio Prot c0.17
v/s Ratio Perm 0.06 0.31
v/c Ratio 0.57 0.19 0.96
Uniform Delay, d1 26.6 23.4 30.0
Progression Factor 1.00 1.00 0.98
Incremental Delay, d2 2.7 1.3 15.4
Delay (s) 29.3 24.7 44.9
Level of Service C C D
Approach Delay (s) 28.0 0.0 0.0 44.9
Approach LOS C A A D

Intersection Summary
HCM Average Control Delay 39.4 HCM Level of Service D
HCM Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 34.0
Intersection Capacity Utilization 46.1% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2015 No Project PM
11: 10th St & Webster St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 11

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 358 0 0 0 0 863
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0
Lane Util. Factor 0.97 0.86
Frpb, ped/bikes 1.00 1.00
Flpb, ped/bikes 1.00 1.00
Frt 1.00 1.00
Flt Protected 0.95 1.00
Satd. Flow (prot) 2858 5551
Flt Permitted 0.95 1.00
Satd. Flow (perm) 2858 5551
Peak-hour factor, PHF 0.89 0.89 0.92 0.92 0.94 0.94
Adj. Flow (vph) 402 0 0 0 0 918
RTOR Reduction (vph) 65 0 0 0 0 0
Lane Group Flow (vph) 337 0 0 0 0 918
Confl. Peds. (#/hr) 113 121
Parking  (#/hr) 10 10
Turn Type
Protected Phases 4 2
Permitted Phases
Actuated Green, G (s) 16.0 23.0
Effective Green, g (s) 16.0 23.0
Actuated g/C Ratio 0.36 0.51
Clearance Time (s) 3.0 3.0
Lane Grp Cap (vph) 1016 2837
v/s Ratio Prot c0.12 c0.17
v/s Ratio Perm
v/c Ratio 0.33 0.32
Uniform Delay, d1 10.6 6.4
Progression Factor 1.00 1.00
Incremental Delay, d2 0.9 0.3
Delay (s) 11.5 6.7
Level of Service B A
Approach Delay (s) 11.5 0.0 6.7
Approach LOS B A A

Intersection Summary
HCM Average Control Delay 8.2 HCM Level of Service A
HCM Volume to Capacity ratio 0.33
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 6.0
Intersection Capacity Utilization 31.9% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2015 No Project PM
12: 11th St & Harrison St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 12

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 102 1002 24 0 0 0 0 651 243 57 79 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 3.5 3.5
Lane Util. Factor 0.86 0.95 0.95
Frpb, ped/bikes 0.99 0.97 1.00
Flpb, ped/bikes 0.99 1.00 0.99
Frt 1.00 0.96 1.00
Flt Protected 1.00 1.00 0.98
Satd. Flow (prot) 6200 3278 3176
Flt Permitted 1.00 1.00 0.62
Satd. Flow (perm) 6200 3278 2021
Peak-hour factor, PHF 0.84 0.84 0.84 0.92 0.92 0.92 1.00 0.99 0.99 0.80 0.80 0.84
Adj. Flow (vph) 121 1193 29 0 0 0 0 658 245 71 99 0
RTOR Reduction (vph) 0 5 0 0 0 0 0 15 0 0 0 0
Lane Group Flow (vph) 0 1338 0 0 0 0 0 888 0 0 170 0
Confl. Peds. (#/hr) 73 131 76 113 113 76
Confl. Bikes (#/hr) 8 8
Bus Blockages (#/hr) 0 12 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr) 10 10 10 10
Turn Type Perm Perm
Protected Phases 2 4 4
Permitted Phases 2 4
Actuated Green, G (s) 31.0 21.5 21.5
Effective Green, g (s) 31.0 21.5 21.5
Actuated g/C Ratio 0.52 0.36 0.36
Clearance Time (s) 4.0 3.5 3.5
Lane Grp Cap (vph) 3203 1175 724
v/s Ratio Prot c0.27
v/s Ratio Perm 0.22 0.08
v/c Ratio 0.42 0.76 0.23
Uniform Delay, d1 8.9 16.9 13.5
Progression Factor 1.00 1.00 0.79
Incremental Delay, d2 0.4 4.5 0.8
Delay (s) 9.3 21.5 11.5
Level of Service A C B
Approach Delay (s) 9.3 0.0 21.5 11.5
Approach LOS A A C B

Intersection Summary
HCM Average Control Delay 14.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.56
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 7.5
Intersection Capacity Utilization 69.1% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2015 No Project PM
13: 12th St & Harrison St 325 7th St Project

Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 37 837 127 237 497 0 0 92 39
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 3.5 3.5
Lane Util. Factor 0.86 0.95 0.95
Frpb, ped/bikes 0.99 1.00 0.98
Flpb, ped/bikes 1.00 0.99 1.00
Frt 0.98 1.00 0.96
Flt Protected 1.00 0.98 1.00
Satd. Flow (prot) 6045 3178 3309
Flt Permitted 1.00 0.78 1.00
Satd. Flow (perm) 6045 2517 3309
Peak-hour factor, PHF 0.92 0.92 0.92 0.86 0.86 0.86 0.91 0.91 0.91 0.86 0.63 0.63
Adj. Flow (vph) 0 0 0 43 973 148 260 546 0 0 146 62
RTOR Reduction (vph) 0 0 0 0 38 0 0 0 0 0 40 0
Lane Group Flow (vph) 0 0 0 0 1126 0 0 806 0 0 168 0
Confl. Peds. (#/hr) 93 78 56 79 79 56
Confl. Bikes (#/hr) 8 8
Bus Blockages (#/hr) 0 0 0 0 21 0 0 0 0 0 0 0
Parking  (#/hr) 10 10 10 10
Turn Type Perm Perm
Protected Phases 6 4 4
Permitted Phases 6 4
Actuated Green, G (s) 31.5 21.5 21.5
Effective Green, g (s) 31.5 21.5 21.5
Actuated g/C Ratio 0.52 0.36 0.36
Clearance Time (s) 3.5 3.5 3.5
Lane Grp Cap (vph) 3174 902 1186
v/s Ratio Prot 0.05
v/s Ratio Perm 0.19 c0.32
v/c Ratio 0.35 0.89 0.14
Uniform Delay, d1 8.3 18.2 13.0
Progression Factor 1.00 1.86 1.00
Incremental Delay, d2 0.3 10.0 0.3
Delay (s) 8.6 43.8 13.3
Level of Service A D B
Approach Delay (s) 0.0 8.6 43.8 13.3
Approach LOS A A D B

Intersection Summary
HCM Average Control Delay 22.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.57
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 7.0
Intersection Capacity Utilization 61.1% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis 2015 with Project AM
1: 5th St & Oak St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 347 655 173 0 0 0 0 283 83 3 133 0
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) 3.5 3.5 3.5
Lane Util. Factor 0.91 1.00 1.00
Frpb, ped/bikes 0.99 0.99 1.00
Flpb, ped/bikes 1.00 1.00 1.00
Frt 0.98 0.97 1.00
Flt Protected 0.99 1.00 1.00
Satd. Flow (prot) 4853 2033 1628
Flt Permitted 0.99 1.00 0.99
Satd. Flow (perm) 2000 2033 1618
Peak-hour factor, PHF 0.95 0.95 0.95 1.00 1.00 1.00 0.81 0.95 0.95 0.95 0.95 0.92
Adj. Flow (vph) 365 689 182 0 0 0 0 298 87 3 140 0
RTOR Reduction (vph) 0 54 0 0 0 0 0 24 0 0 0 0
Lane Group Flow (vph) 0 1183 0 0 0 0 0 361 0 0 143 0
Confl. Peds. (#/hr) 9 17 7 15 15 7
Confl. Bikes (#/hr) 8 8
Parking  (#/hr) 5 5
Turn Type Perm Perm
Protected Phases 1 2 2
Permitted Phases 1 2
Actuated Green, G (s) 22.5 15.5 15.5
Effective Green, g (s) 22.5 15.5 15.5
Actuated g/C Ratio 0.50 0.34 0.34
Clearance Time (s) 3.5 3.5 3.5
Lane Grp Cap (vph) 1000 700 557
v/s Ratio Prot c0.18
v/s Ratio Perm c0.59 0.09
v/c Ratio 1.18 0.52 0.26
Uniform Delay, d1 11.2 11.8 10.6
Progression Factor 1.00 1.00 1.46
Incremental Delay, d2 92.5 2.7 1.0
Delay (s) 103.7 14.5 16.5
Level of Service F B B
Approach Delay (s) 103.7 0.0 14.5 16.5
Approach LOS F A B B

Intersection Summary
HCM Average Control Delay 77.2 HCM Level of Service E
HCM Volume to Capacity ratio 0.91
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 7.0
Intersection Capacity Utilization 50.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2015 with Project AM
2: 5th St & Jackson St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 346 466 310 0 0 0 0 213 21 46 107 0
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
Lane Util. Factor 0.91 1.00 1.00
Frpb, ped/bikes 0.99 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00
Frt 0.96 0.99 1.00
Flt Protected 0.98 1.00 0.99
Satd. Flow (prot) 4713 1834 1603
Flt Permitted 0.98 1.00 0.86
Satd. Flow (perm) 4713 1834 1400
Peak-hour factor, PHF 0.96 0.96 0.96 1.00 1.00 1.00 0.82 0.82 0.82 0.83 0.83 0.83
Adj. Flow (vph) 360 485 323 0 0 0 0 260 26 55 129 0
RTOR Reduction (vph) 0 153 0 0 0 0 0 8 0 0 0 0
Lane Group Flow (vph) 0 1015 0 0 0 0 0 278 0 0 184 0
Confl. Peds. (#/hr) 8 11 11 8 7 9 9 7
Confl. Bikes (#/hr) 8 8
Parking  (#/hr) 5 5 5
Turn Type Perm Perm
Protected Phases 1 2 2
Permitted Phases 1 2
Actuated Green, G (s) 12.5 23.5 23.5
Effective Green, g (s) 12.5 23.5 23.5
Actuated g/C Ratio 0.28 0.52 0.52
Clearance Time (s) 4.5 4.5 4.5
Lane Grp Cap (vph) 1309 958 731
v/s Ratio Prot c0.15
v/s Ratio Perm 0.22 0.13
v/c Ratio 0.78 0.29 0.25
Uniform Delay, d1 15.0 6.1 5.9
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 4.5 0.8 0.8
Delay (s) 19.5 6.8 6.7
Level of Service B A A
Approach Delay (s) 19.5 0.0 6.8 6.7
Approach LOS B A A A

Intersection Summary
HCM Average Control Delay 15.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.46
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 76.3% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2015 with Project AM
3: 6th St & Oak St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 3

Movement WBR NBL NBT NWL2 NWL NWR
Lane Configurations
Volume (vph) 31 164 452 122 51 839
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.5 3.0 3.0
Lane Util. Factor 1.00 0.95 0.97 0.91
Frpb, ped/bikes 0.82 1.00 0.98 0.98
Flpb, ped/bikes 1.00 1.00 0.99 1.00
Frt 0.86 1.00 0.90 0.85
Flt Protected 1.00 0.98 0.98 1.00
Satd. Flow (prot) 1314 3230 3118 1406
Flt Permitted 1.00 0.98 0.98 1.00
Satd. Flow (perm) 1314 3230 3118 1406
Peak-hour factor, PHF 0.92 0.75 0.96 0.77 0.86 0.89
Adj. Flow (vph) 34 219 471 158 59 943
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 34 0 690 0 689 471
Confl. Peds. (#/hr) 51 10 17 11
Confl. Bikes (#/hr) 2 8
Parking  (#/hr) 8
Turn Type custom Perm Perm Perm
Protected Phases 3 1
Permitted Phases 2 3 1 1
Actuated Green, G (s) 4.0 16.3 22.2 22.2
Effective Green, g (s) 4.0 16.3 22.2 22.2
Actuated g/C Ratio 0.09 0.36 0.49 0.49
Clearance Time (s) 3.0 3.5 3.0 3.0
Lane Grp Cap (vph) 117 1170 1538 694
v/s Ratio Prot
v/s Ratio Perm 0.03 0.21 0.22 c0.33
v/c Ratio 0.29 0.59 0.45 0.68
Uniform Delay, d1 19.2 11.6 7.4 8.7
Progression Factor 1.00 0.76 1.00 1.00
Incremental Delay, d2 6.2 1.1 0.9 5.3
Delay (s) 25.4 10.0 8.4 14.0
Level of Service C A A B
Approach Delay (s) 10.0 10.6
Approach LOS A B

Intersection Summary
HCM Average Control Delay 10.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 6.5
Intersection Capacity Utilization 69.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2015 with Project AM
4: I-880 NB Onramp & Jackson St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 20 391 50 205 267 0 0 142 1752
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 5.5 5.5 5.5 5.5
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 0.95
Frpb, ped/bikes 1.00 1.00 0.93 1.00 0.99 0.98
Flpb, ped/bikes 0.96 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.65
Flt Protected 0.95 1.00 1.00 0.98 1.00 1.00
Satd. Flow (prot) 1704 1863 1478 1808 1747 1133
Flt Permitted 0.95 1.00 1.00 0.85 1.00 1.00
Satd. Flow (perm) 1704 1863 1478 1570 1747 1150
Peak-hour factor, PHF 0.92 0.92 0.92 0.95 0.96 0.95 0.95 0.95 0.96 0.95 0.95 0.95
Adj. Flow (vph) 0 0 0 21 407 53 216 281 0 0 149 1844
RTOR Reduction (vph) 0 0 0 0 0 40 0 0 0 0 41 41
Lane Group Flow (vph) 0 0 0 21 407 13 0 497 0 0 975 936
Confl. Peds. (#/hr) 18 17 16 16
Confl. Bikes (#/hr) 8 8
Parking  (#/hr) 5
Turn Type Perm Perm Perm Perm
Protected Phases 6 8 4
Permitted Phases 6 6 8 4
Actuated Green, G (s) 14.5 14.5 14.5 34.5 34.5 34.5
Effective Green, g (s) 14.5 14.5 14.5 34.5 34.5 34.5
Actuated g/C Ratio 0.24 0.24 0.24 0.58 0.58 0.58
Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5
Lane Grp Cap (vph) 412 450 357 903 1005 661
v/s Ratio Prot c0.22 0.56
v/s Ratio Perm 0.01 0.01 0.32 c0.81
v/c Ratio 0.05 0.90 0.04 0.55 0.97 1.42
Uniform Delay, d1 17.5 22.1 17.4 7.9 12.3 12.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 24.2 0.2 2.4 22.0 195.9
Delay (s) 17.7 46.3 17.6 10.3 34.3 208.7
Level of Service B D B B C F
Approach Delay (s) 0.0 41.9 10.3 119.8
Approach LOS A D B F

Intersection Summary
HCM Average Control Delay 88.8 HCM Level of Service F
HCM Volume to Capacity ratio 1.26
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 135.4% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2015 with Project AM
5: 7th St & Harrison St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 116 341 0 0 0 0 0 1128 2004 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 9.0
Lane Util. Factor 0.91 0.91 0.88
Frpb, ped/bikes 1.00 1.00 0.96
Flpb, ped/bikes 1.00 1.00 1.00
Frt 1.00 1.00 0.85
Flt Protected 0.99 1.00 1.00
Satd. Flow (prot) 4960 3575 2677
Flt Permitted 0.99 1.00 1.00
Satd. Flow (perm) 4960 5085 1750
Peak-hour factor, PHF 0.72 0.72 1.00 0.92 0.92 0.92 0.95 0.96 0.96 0.92 0.92 0.92
Adj. Flow (vph) 161 474 0 0 0 0 0 1175 2088 0 0 0
RTOR Reduction (vph) 0 8 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 627 0 0 0 0 0 1175 2088 0 0 0
Confl. Peds. (#/hr) 25 11 27 13
Confl. Bikes (#/hr) 8
Bus Blockages (#/hr) 0 6 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr) 5
Turn Type Perm custom
Protected Phases 2 1
Permitted Phases 2 3
Actuated Green, G (s) 27.0 23.0 60.0
Effective Green, g (s) 27.0 23.0 60.0
Actuated g/C Ratio 0.45 0.38 1.00
Clearance Time (s) 5.0 5.0 25.0
Lane Grp Cap (vph) 2232 1370 1750
v/s Ratio Prot 0.33
v/s Ratio Perm 0.13 c1.19
v/c Ratio 0.28 0.86 1.19
Uniform Delay, d1 10.4 17.0 30.0
Progression Factor 1.50 1.00 1.00
Incremental Delay, d2 0.3 7.1 92.9
Delay (s) 15.9 24.1 122.9
Level of Service B C F
Approach Delay (s) 15.9 0.0 87.3 0.0
Approach LOS B A F A

Intersection Summary
HCM Average Control Delay 75.7 HCM Level of Service E
HCM Volume to Capacity ratio 1.19
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 0.0
Intersection Capacity Utilization 105.6% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2015 with Project AM
6: 7th St & Webster St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 378 565 0 0 0 0 0 0 165 1076 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1615 1900
Total Lost time (s) 4.0 4.0 4.0
Lane Util. Factor 0.86 0.86 0.91
Frpb, ped/bikes 0.98 0.96 1.00
Flpb, ped/bikes 1.00 1.00 1.00
Frt 0.94 0.85 1.00
Flt Protected 1.00 1.00 0.99
Satd. Flow (prot) 4246 1150 4104
Flt Permitted 1.00 1.00 0.99
Satd. Flow (perm) 4246 1150 4104
Peak-hour factor, PHF 0.97 0.97 0.97 0.92 0.92 0.92 0.92 0.92 0.92 0.94 0.94 0.94
Adj. Flow (vph) 0 390 582 0 0 0 0 0 0 176 1145 0
RTOR Reduction (vph) 0 11 11 0 0 0 0 0 0 0 34 0
Lane Group Flow (vph) 0 670 280 0 0 0 0 0 0 0 1287 0
Confl. Peds. (#/hr) 42 31 26 13
Confl. Bikes (#/hr) 8
Parking  (#/hr) 5 5 5 5
Turn Type Perm Perm
Protected Phases 4 6
Permitted Phases 4 6
Actuated Green, G (s) 28.0 28.0 24.0
Effective Green, g (s) 28.0 28.0 24.0
Actuated g/C Ratio 0.47 0.47 0.40
Clearance Time (s) 4.0 4.0 4.0
Lane Grp Cap (vph) 1981 537 1642
v/s Ratio Prot 0.16
v/s Ratio Perm c0.24 0.31
v/c Ratio 0.34 0.52 0.78
Uniform Delay, d1 10.1 11.3 15.7
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 0.5 3.6 3.8
Delay (s) 10.6 14.9 19.6
Level of Service B B B
Approach Delay (s) 11.9 0.0 0.0 19.6
Approach LOS B A A B

Intersection Summary
HCM Average Control Delay 16.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 61.2% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2015 with Project AM
7: 7th St & Broadway 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 45 510 78 0 0 0 0 501 368 90 413 0
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 0.86 0.91 0.91 0.95
Frpb, ped/bikes 0.99 0.99 0.91 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 0.98 0.97 0.85 1.00
Flt Protected 1.00 1.00 1.00 0.99
Satd. Flow (prot) 5581 2871 1184 3082
Flt Permitted 1.00 1.00 1.00 0.73
Satd. Flow (perm) 5581 2871 1184 2263
Peak-hour factor, PHF 0.79 0.79 0.79 1.00 1.00 1.00 1.00 0.92 0.92 0.96 0.96 1.00
Adj. Flow (vph) 57 646 99 0 0 0 0 545 400 94 430 0
RTOR Reduction (vph) 0 31 0 0 0 0 0 20 45 0 0 0
Lane Group Flow (vph) 0 771 0 0 0 0 0 637 243 0 524 0
Confl. Peds. (#/hr) 28 34 43 26 26 43
Confl. Bikes (#/hr) 8 8
Bus Blockages (#/hr) 0 0 0 0 0 0 0 10 0 0 10 0
Parking  (#/hr) 5 5 5
Turn Type Perm custom Perm
Protected Phases 4 2 6
Permitted Phases 4 6 6
Actuated Green, G (s) 31.5 41.5 41.5 41.5
Effective Green, g (s) 31.5 41.5 41.5 41.5
Actuated g/C Ratio 0.38 0.51 0.51 0.51
Clearance Time (s) 4.5 4.5 4.5 4.5
Lane Grp Cap (vph) 2144 1453 599 1145
v/s Ratio Prot 0.22
v/s Ratio Perm 0.14 0.20 c0.23
v/c Ratio 0.36 0.44 0.40 0.46
Uniform Delay, d1 18.0 12.9 12.6 13.0
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 1.0 2.0 1.3
Delay (s) 18.5 13.8 14.6 14.3
Level of Service B B B B
Approach Delay (s) 18.5 0.0 14.1 14.3
Approach LOS B A B B

Intersection Summary
HCM Average Control Delay 15.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.42
Actuated Cycle Length (s) 82.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 65.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2015 with Project AM
8: 8th St & Harrison St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 0 659 138 426 843 0 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.5 4.5
Lane Util. Factor 0.86 0.86 0.86
Frpb, ped/bikes 0.99 1.00 1.00
Flpb, ped/bikes 1.00 0.97 1.00
Frt 0.97 1.00 1.00
Flt Protected 1.00 0.95 0.99
Satd. Flow (prot) 5284 1329 4105
Flt Permitted 1.00 0.95 0.99
Satd. Flow (perm) 5284 1329 4105
Peak-hour factor, PHF 0.92 0.92 0.92 0.90 0.90 0.90 0.95 0.95 0.95 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 0 732 153 448 887 0 0 0 0
RTOR Reduction (vph) 0 0 0 0 63 0 16 16 0 0 0 0
Lane Group Flow (vph) 0 0 0 0 822 0 307 996 0 0 0 0
Confl. Peds. (#/hr) 42 52 53 38
Confl. Bikes (#/hr) 8
Bus Blockages (#/hr) 0 0 0 0 18 0 0 0 0 0 0 0
Parking  (#/hr) 5 5
Turn Type Perm
Protected Phases 2 1
Permitted Phases 1
Actuated Green, G (s) 19.0 32.5 32.5
Effective Green, g (s) 19.0 32.5 32.5
Actuated g/C Ratio 0.32 0.54 0.54
Clearance Time (s) 4.0 4.5 4.5
Lane Grp Cap (vph) 1673 720 2224
v/s Ratio Prot c0.16
v/s Ratio Perm 0.23 0.24
v/c Ratio 0.49 0.43 0.45
Uniform Delay, d1 16.6 8.2 8.3
Progression Factor 1.00 2.42 2.34
Incremental Delay, d2 1.0 1.1 0.4
Delay (s) 17.6 21.0 19.9
Level of Service B C B
Approach Delay (s) 0.0 17.6 20.2 0.0
Approach LOS A B C A

Intersection Summary
HCM Average Control Delay 19.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.46
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.5
Intersection Capacity Utilization 50.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2015 with Project AM
9: 8th St & Webster St 325 7th St Project

Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 335 824 0 0 0 0 0 780 168
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
Lane Util. Factor 0.86 0.86 *0.47 0.86
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 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1198 4132 2355 1054
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1198 4132 2355 1054
Peak-hour factor, PHF 0.92 0.92 0.92 0.91 0.91 0.91 0.92 0.92 0.92 0.91 0.91 0.91
Adj. Flow (vph) 0 0 0 368 905 0 0 0 0 0 857 185
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 0 0 309 964 0 0 0 0 0 876 166
Confl. Bikes (#/hr) 8
Parking  (#/hr) 5 5 5
Turn Type Perm Perm
Protected Phases 2 1
Permitted Phases 2 1
Actuated Green, G (s) 27.0 27.0 29.0 29.0
Effective Green, g (s) 27.0 27.0 29.0 29.0
Actuated g/C Ratio 0.30 0.30 0.32 0.32
Clearance Time (s) 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) 359 1240 759 340
v/s Ratio Prot c0.37
v/s Ratio Perm c0.26 0.23 0.16
v/c Ratio 0.86 0.78 1.15 0.49
Uniform Delay, d1 29.7 28.8 30.5 24.5
Progression Factor 1.00 1.00 0.22 0.12
Incremental Delay, d2 22.7 4.8 77.7 2.6
Delay (s) 52.5 33.6 84.4 5.6
Level of Service D C F A
Approach Delay (s) 0.0 38.2 0.0 71.8
Approach LOS A D A E

Intersection Summary
HCM Average Control Delay 53.3 HCM Level of Service D
HCM Volume to Capacity ratio 1.01
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 34.0
Intersection Capacity Utilization 50.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2015 with Project AM
10: 9th St & Webster St 325 7th St Project

Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 113 46 0 0 0 0 0 0 188 863 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1425 1900
Total Lost time (s) 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.86
Frpb, ped/bikes 1.00 0.91 1.00
Flpb, ped/bikes 1.00 1.00 0.99
Frt 1.00 0.85 1.00
Flt Protected 1.00 1.00 0.99
Satd. Flow (prot) 2986 1136 4100
Flt Permitted 1.00 1.00 0.99
Satd. Flow (perm) 2986 1136 4100
Peak-hour factor, PHF 0.83 0.83 0.83 0.92 0.92 0.92 0.92 0.92 0.92 0.88 0.88 0.88
Adj. Flow (vph) 0 136 55 0 0 0 0 0 0 214 981 0
RTOR Reduction (vph) 0 0 39 0 0 0 0 0 0 0 43 0
Lane Group Flow (vph) 0 136 17 0 0 0 0 0 0 0 1152 0
Confl. Peds. (#/hr) 67 73 76 52
Confl. Bikes (#/hr) 8
Parking  (#/hr) 5 5 5 5
Turn Type Perm Perm
Protected Phases 2 1
Permitted Phases 2 1
Actuated Green, G (s) 27.0 27.0 29.0
Effective Green, g (s) 27.0 27.0 29.0
Actuated g/C Ratio 0.30 0.30 0.32
Clearance Time (s) 4.0 4.0 4.0
Lane Grp Cap (vph) 896 341 1321
v/s Ratio Prot c0.05
v/s Ratio Perm 0.01 0.28
v/c Ratio 0.15 0.05 0.87
Uniform Delay, d1 23.1 22.4 28.7
Progression Factor 1.00 1.00 1.01
Incremental Delay, d2 0.4 0.3 7.9
Delay (s) 23.5 22.6 37.0
Level of Service C C D
Approach Delay (s) 23.2 0.0 0.0 37.0
Approach LOS C A A D

Intersection Summary
HCM Average Control Delay 35.1 HCM Level of Service D
HCM Volume to Capacity ratio 0.52
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 34.0
Intersection Capacity Utilization 42.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2015 with Project AM
11: 10th St & Webster St 325 7th St Project

Synchro 7 -  Report
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 290 0 0 0 0 697
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0
Lane Util. Factor 0.97 0.86
Frpb, ped/bikes 1.00 1.00
Flpb, ped/bikes 1.00 1.00
Frt 1.00 1.00
Flt Protected 0.95 1.00
Satd. Flow (prot) 2897 5587
Flt Permitted 0.95 1.00
Satd. Flow (perm) 2897 5587
Peak-hour factor, PHF 0.90 0.90 0.92 0.92 0.83 0.83
Adj. Flow (vph) 322 0 0 0 0 840
RTOR Reduction (vph) 111 0 0 0 0 0
Lane Group Flow (vph) 211 0 0 0 0 840
Confl. Peds. (#/hr) 57 63
Parking  (#/hr) 5 5
Turn Type
Protected Phases 4 2
Permitted Phases
Actuated Green, G (s) 16.0 23.0
Effective Green, g (s) 16.0 23.0
Actuated g/C Ratio 0.36 0.51
Clearance Time (s) 3.0 3.0
Lane Grp Cap (vph) 1030 2856
v/s Ratio Prot c0.07 c0.15
v/s Ratio Perm
v/c Ratio 0.21 0.29
Uniform Delay, d1 10.1 6.3
Progression Factor 1.00 1.00
Incremental Delay, d2 0.5 0.3
Delay (s) 10.5 6.6
Level of Service B A
Approach Delay (s) 10.5 0.0 6.6
Approach LOS B A A

Intersection Summary
HCM Average Control Delay 7.7 HCM Level of Service A
HCM Volume to Capacity ratio 0.26
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 6.0
Intersection Capacity Utilization 27.1% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2015 with Project AM
12: 11th St & Harrison St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 12

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 49 382 26 0 0 0 0 798 177 21 55 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 3.5 3.5
Lane Util. Factor 0.86 0.95 0.95
Frpb, ped/bikes 0.99 0.98 1.00
Flpb, ped/bikes 0.99 1.00 1.00
Frt 0.99 0.97 1.00
Flt Protected 0.99 1.00 0.99
Satd. Flow (prot) 6129 3380 3262
Flt Permitted 0.99 1.00 0.74
Satd. Flow (perm) 6129 3380 2450
Peak-hour factor, PHF 0.94 0.94 0.94 0.92 0.92 0.92 0.92 0.92 0.92 0.80 0.80 0.80
Adj. Flow (vph) 52 406 28 0 0 0 0 867 192 26 69 0
RTOR Reduction (vph) 0 14 0 0 0 0 0 31 0 0 0 0
Lane Group Flow (vph) 0 472 0 0 0 0 0 1028 0 0 95 0
Confl. Peds. (#/hr) 63 91 56 87 87 56
Confl. Bikes (#/hr) 8
Bus Blockages (#/hr) 0 12 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr) 5 5 5 5
Turn Type Perm Perm
Protected Phases 2 4 4
Permitted Phases 2 4
Actuated Green, G (s) 31.0 21.5 21.5
Effective Green, g (s) 31.0 21.5 21.5
Actuated g/C Ratio 0.52 0.36 0.36
Clearance Time (s) 4.0 3.5 3.5
Lane Grp Cap (vph) 3167 1211 878
v/s Ratio Prot c0.30
v/s Ratio Perm 0.08 0.04
v/c Ratio 0.15 0.85 0.11
Uniform Delay, d1 7.6 17.7 12.9
Progression Factor 1.00 1.00 1.19
Incremental Delay, d2 0.1 7.5 0.2
Delay (s) 7.7 25.2 15.6
Level of Service A C B
Approach Delay (s) 7.7 0.0 25.2 15.6
Approach LOS A A C B

Intersection Summary
HCM Average Control Delay 19.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.44
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 7.5
Intersection Capacity Utilization 48.7% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2015 with Project AM
13: 12th St & Harrison St 325 7th St Project

Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 51 910 94 178 637 0 0 44 55
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 3.5 3.5
Lane Util. Factor 0.86 0.95 0.95
Frpb, ped/bikes 0.99 1.00 0.97
Flpb, ped/bikes 1.00 0.99 1.00
Frt 0.99 1.00 0.92
Flt Protected 1.00 0.99 1.00
Satd. Flow (prot) 6098 3258 3146
Flt Permitted 1.00 0.84 1.00
Satd. Flow (perm) 6098 2751 3146
Peak-hour factor, PHF 0.92 0.92 0.92 0.96 0.96 0.96 0.86 0.86 0.86 0.62 0.62 0.62
Adj. Flow (vph) 0 0 0 53 948 98 207 741 0 0 71 89
RTOR Reduction (vph) 0 0 0 0 22 0 0 0 0 0 44 0
Lane Group Flow (vph) 0 0 0 0 1077 0 0 948 0 0 116 0
Confl. Peds. (#/hr) 86 73 43 51 51 43
Confl. Bikes (#/hr) 4
Bus Blockages (#/hr) 0 0 0 0 21 0 0 0 0 0 0 0
Parking  (#/hr) 5 5 5 5
Turn Type Perm Perm
Protected Phases 6 4 4
Permitted Phases 6 4
Actuated Green, G (s) 31.5 21.5 21.5
Effective Green, g (s) 31.5 21.5 21.5
Actuated g/C Ratio 0.52 0.36 0.36
Clearance Time (s) 3.5 3.5 3.5
Lane Grp Cap (vph) 3201 986 1127
v/s Ratio Prot 0.04
v/s Ratio Perm 0.18 c0.34
v/c Ratio 0.34 0.96 0.10
Uniform Delay, d1 8.2 18.8 12.8
Progression Factor 1.00 1.32 1.00
Incremental Delay, d2 0.3 14.6 0.2
Delay (s) 8.5 39.5 13.0
Level of Service A D B
Approach Delay (s) 0.0 8.5 39.5 13.0
Approach LOS A A D B

Intersection Summary
HCM Average Control Delay 22.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.59
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 7.0
Intersection Capacity Utilization 48.7% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2015 with Project PM
1: 5th St & Oak St 325 7th St Project
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 301 620 85 0 0 0 0 529 73 1 103 0
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) 3.5 3.5 3.5
Lane Util. Factor 0.91 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00
Flpb, ped/bikes 0.99 1.00 1.00
Frt 0.99 0.98 1.00
Flt Protected 0.99 1.00 1.00
Satd. Flow (prot) 4897 2069 1583
Flt Permitted 0.99 1.00 0.91
Satd. Flow (perm) 1100 2069 1439
Peak-hour factor, PHF 0.95 0.95 0.95 1.00 1.00 1.00 0.84 0.95 0.95 0.95 0.95 0.70
Adj. Flow (vph) 317 653 89 0 0 0 0 557 77 1 108 0
RTOR Reduction (vph) 0 24 0 0 0 0 0 11 0 0 0 0
Lane Group Flow (vph) 0 1035 0 0 0 0 0 623 0 0 109 0
Confl. Peds. (#/hr) 22 23 16 14 14 16
Confl. Bikes (#/hr) 8
Parking  (#/hr) 10 10
Turn Type Perm Perm
Protected Phases 1 2 2
Permitted Phases 1 2
Actuated Green, G (s) 22.5 15.5 15.5
Effective Green, g (s) 22.5 15.5 15.5
Actuated g/C Ratio 0.50 0.34 0.34
Clearance Time (s) 3.5 3.5 3.5
Lane Grp Cap (vph) 550 713 496
v/s Ratio Prot c0.30
v/s Ratio Perm c0.94 0.08
v/c Ratio 1.88 0.87 0.22
Uniform Delay, d1 11.2 13.8 10.5
Progression Factor 1.00 1.00 0.45
Incremental Delay, d2 403.7 14.0 0.9
Delay (s) 414.9 27.8 5.7
Level of Service F C A
Approach Delay (s) 414.9 0.0 27.8 5.7
Approach LOS F A C A

Intersection Summary
HCM Average Control Delay 254.0 HCM Level of Service F
HCM Volume to Capacity ratio 1.47
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 7.0
Intersection Capacity Utilization 59.3% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2015 with Project PM
2: 5th St & Jackson St 325 7th St Project

Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 383 672 260 0 0 0 0 382 34 166 68 0
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
Lane Util. Factor 0.91 1.00 1.00
Frpb, ped/bikes 0.99 1.00 1.00
Flpb, ped/bikes 0.99 1.00 1.00
Frt 0.97 0.99 1.00
Flt Protected 0.99 1.00 0.97
Satd. Flow (prot) 4782 1837 1523
Flt Permitted 0.99 1.00 0.48
Satd. Flow (perm) 4782 1837 764
Peak-hour factor, PHF 0.96 0.96 0.96 1.00 1.00 1.00 0.84 0.84 0.84 0.90 0.90 0.90
Adj. Flow (vph) 399 700 271 0 0 0 0 455 40 184 76 0
RTOR Reduction (vph) 0 94 0 0 0 0 0 7 0 0 0 0
Lane Group Flow (vph) 0 1276 0 0 0 0 0 488 0 0 260 0
Confl. Peds. (#/hr) 12 13 13 12 11 12 12 11
Confl. Bikes (#/hr) 8 8
Parking  (#/hr) 10 10 10
Turn Type Perm Perm
Protected Phases 1 2 2
Permitted Phases 1 2
Actuated Green, G (s) 12.5 23.5 23.5
Effective Green, g (s) 12.5 23.5 23.5
Actuated g/C Ratio 0.28 0.52 0.52
Clearance Time (s) 4.5 4.5 4.5
Lane Grp Cap (vph) 1328 959 399
v/s Ratio Prot 0.27
v/s Ratio Perm 0.27 c0.34
v/c Ratio 0.96 0.51 0.65
Uniform Delay, d1 16.0 7.0 7.8
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 17.0 1.9 8.0
Delay (s) 33.0 8.9 15.8
Level of Service C A B
Approach Delay (s) 33.0 0.0 8.9 15.8
Approach LOS C A A B

Intersection Summary
HCM Average Control Delay 25.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 82.1% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2015 with Project PM
3: 6th St & Oak St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 3

Movement WBR NBL NBT NWL2 NWL NWR
Lane Configurations
Volume (vph) 38 388 721 147 47 635
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.5 3.0 3.0
Lane Util. Factor 1.00 0.95 0.97 0.91
Frpb, ped/bikes 0.93 1.00 0.99 0.97
Flpb, ped/bikes 1.00 1.00 0.99 1.00
Frt 0.86 1.00 0.92 0.85
Flt Protected 1.00 0.98 0.98 1.00
Satd. Flow (prot) 1493 3463 3177 1404
Flt Permitted 1.00 0.98 0.98 1.00
Satd. Flow (perm) 1493 3463 3177 1404
Peak-hour factor, PHF 0.73 0.90 0.86 0.60 0.84 0.94
Adj. Flow (vph) 52 431 838 245 56 676
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 52 0 1269 0 639 338
Confl. Peds. (#/hr) 13 15 15 13
Confl. Bikes (#/hr) 8 8
Turn Type custom Perm Perm Perm
Protected Phases 3 1
Permitted Phases 2 3 1 1
Actuated Green, G (s) 4.0 16.3 22.2 22.2
Effective Green, g (s) 4.0 16.3 22.2 22.2
Actuated g/C Ratio 0.09 0.36 0.49 0.49
Clearance Time (s) 3.0 3.5 3.0 3.0
Lane Grp Cap (vph) 133 1254 1567 693
v/s Ratio Prot
v/s Ratio Perm 0.03 0.37 0.20 c0.24
v/c Ratio 0.39 1.01 0.41 0.49
Uniform Delay, d1 19.4 14.3 7.2 7.6
Progression Factor 1.00 0.89 1.00 1.00
Incremental Delay, d2 8.4 21.1 0.8 2.4
Delay (s) 27.8 33.8 8.0 10.1
Level of Service C C A B
Approach Delay (s) 33.8 8.7
Approach LOS C A

Intersection Summary
HCM Average Control Delay 23.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 6.5
Intersection Capacity Utilization 72.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2015 with Project PM
4: I-880 NB Onramp & Jackson St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 6 365 47 307 420 0 0 180 1483
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 5.5 5.5 5.5 5.5
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 0.95
Frpb, ped/bikes 1.00 1.00 0.93 1.00 0.99 0.98
Flpb, ped/bikes 0.97 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.60
Flt Protected 0.95 1.00 1.00 0.98 1.00 1.00
Satd. Flow (prot) 1711 1863 1469 1757 1749 1046
Flt Permitted 0.95 1.00 1.00 0.70 1.00 1.00
Satd. Flow (perm) 1711 1863 1469 1256 1749 1046
Peak-hour factor, PHF 0.92 0.92 0.92 0.50 0.95 0.95 0.95 0.95 0.96 0.95 0.95 0.98
Adj. Flow (vph) 0 0 0 12 384 49 323 442 0 0 189 1513
RTOR Reduction (vph) 0 0 0 0 0 37 0 0 0 0 45 45
Lane Group Flow (vph) 0 0 0 12 384 12 0 765 0 0 825 787
Confl. Peds. (#/hr) 16 20 14 14
Confl. Bikes (#/hr) 8 8
Parking  (#/hr) 10
Turn Type Perm Perm Perm Perm
Protected Phases 6 8 4
Permitted Phases 6 6 8 4
Actuated Green, G (s) 14.5 14.5 14.5 34.5 34.5 34.5
Effective Green, g (s) 14.5 14.5 14.5 34.5 34.5 34.5
Actuated g/C Ratio 0.24 0.24 0.24 0.58 0.58 0.58
Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5
Lane Grp Cap (vph) 413 450 355 722 1006 601
v/s Ratio Prot c0.21 0.47
v/s Ratio Perm 0.01 0.01 0.61 c0.75
v/c Ratio 0.03 0.85 0.03 1.06 0.82 1.31
Uniform Delay, d1 17.4 21.7 17.4 12.8 10.2 12.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 18.2 0.2 50.4 7.4 150.6
Delay (s) 17.5 40.0 17.6 63.1 17.7 163.4
Level of Service B D B E B F
Approach Delay (s) 0.0 36.9 63.1 88.9
Approach LOS A D E F

Intersection Summary
HCM Average Control Delay 74.2 HCM Level of Service E
HCM Volume to Capacity ratio 1.17
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 133.3% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2015 with Project PM
5: 7th St & Harrison St 325 7th St Project

Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 143 714 0 0 0 0 0 1284 1940 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 16.0
Lane Util. Factor 0.91 0.91 0.88
Frpb, ped/bikes 1.00 1.00 0.94
Flpb, ped/bikes 1.00 1.00 1.00
Frt 1.00 1.00 0.85
Flt Protected 0.99 1.00 1.00
Satd. Flow (prot) 4978 5085 2607
Flt Permitted 0.99 1.00 1.00
Satd. Flow (perm) 4978 5085 1600
Peak-hour factor, PHF 0.91 0.91 1.00 0.92 0.92 0.92 0.93 0.94 0.94 0.92 0.92 0.92
Adj. Flow (vph) 157 785 0 0 0 0 0 1366 2064 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 942 0 0 0 0 0 1366 2064 0 0 0
Confl. Peds. (#/hr) 56 32 41 26
Confl. Bikes (#/hr) 8
Bus Blockages (#/hr) 0 6 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr) 10
Turn Type Perm custom
Protected Phases 2 1
Permitted Phases 2 3
Actuated Green, G (s) 34.0 16.0 60.0
Effective Green, g (s) 34.0 16.0 60.0
Actuated g/C Ratio 0.57 0.27 1.00
Clearance Time (s) 5.0 5.0 26.0
Lane Grp Cap (vph) 2821 1356 1600
v/s Ratio Prot 0.27
v/s Ratio Perm 0.19 c1.29
v/c Ratio 0.33 1.01 1.29
Uniform Delay, d1 6.9 22.0 30.0
Progression Factor 1.05 1.00 1.00
Incremental Delay, d2 0.3 26.2 135.3
Delay (s) 7.6 48.2 165.3
Level of Service A D F
Approach Delay (s) 7.6 0.0 118.7 0.0
Approach LOS A A F A

Intersection Summary
HCM Average Control Delay 94.8 HCM Level of Service F
HCM Volume to Capacity ratio 1.29
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 0.0
Intersection Capacity Utilization 116.1% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2015 with Project PM
6: 7th St & Webster St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 829 571 0 0 0 0 0 0 287 987 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1615 1900
Total Lost time (s) 4.0 4.0 4.0
Lane Util. Factor 0.86 0.86 0.91
Frpb, ped/bikes 0.99 0.96 1.00
Flpb, ped/bikes 1.00 1.00 0.99
Frt 0.97 0.85 1.00
Flt Protected 1.00 1.00 0.99
Satd. Flow (prot) 4361 1107 4025
Flt Permitted 1.00 1.00 0.99
Satd. Flow (perm) 4361 1107 4025
Peak-hour factor, PHF 0.97 0.97 0.97 0.92 0.92 0.92 0.92 0.92 0.92 0.96 0.96 0.96
Adj. Flow (vph) 0 855 589 0 0 0 0 0 0 299 1028 0
RTOR Reduction (vph) 0 5 5 0 0 0 0 0 0 0 56 0
Lane Group Flow (vph) 0 1109 325 0 0 0 0 0 0 0 1271 0
Confl. Peds. (#/hr) 86 52 43 41
Confl. Bikes (#/hr) 8
Parking  (#/hr) 10 10 10 10
Turn Type Perm Perm
Protected Phases 4 6
Permitted Phases 4 6
Actuated Green, G (s) 32.0 32.0 20.0
Effective Green, g (s) 32.0 32.0 20.0
Actuated g/C Ratio 0.53 0.53 0.33
Clearance Time (s) 4.0 4.0 4.0
Lane Grp Cap (vph) 2326 590 1342
v/s Ratio Prot 0.25
v/s Ratio Perm c0.29 0.32
v/c Ratio 0.48 0.55 0.95
Uniform Delay, d1 8.8 9.2 19.5
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 0.7 3.7 14.8
Delay (s) 9.5 12.9 34.3
Level of Service A B C
Approach Delay (s) 10.3 0.0 0.0 34.3
Approach LOS B A A C

Intersection Summary
HCM Average Control Delay 21.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 63.6% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2015 with Project PM
7: 7th St & Broadway 325 7th St Project

Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 79 725 112 0 0 0 0 450 299 101 539 0
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 0.86 0.91 0.91 0.95
Frpb, ped/bikes 0.99 0.98 0.87 1.00
Flpb, ped/bikes 0.99 1.00 1.00 0.99
Frt 0.98 0.98 0.85 1.00
Flt Protected 1.00 1.00 1.00 0.99
Satd. Flow (prot) 5564 2875 1126 3076
Flt Permitted 1.00 1.00 1.00 0.75
Satd. Flow (perm) 5564 2875 1126 2326
Peak-hour factor, PHF 0.94 0.94 0.94 1.00 1.00 1.00 0.92 0.92 0.92 0.90 0.90 0.90
Adj. Flow (vph) 84 771 119 0 0 0 0 489 325 112 599 0
RTOR Reduction (vph) 0 31 0 0 0 0 0 15 29 0 0 0
Lane Group Flow (vph) 0 943 0 0 0 0 0 552 218 0 711 0
Confl. Peds. (#/hr) 37 36 52 45 45 52
Confl. Bikes (#/hr) 8 8
Bus Blockages (#/hr) 0 0 0 0 0 0 0 10 0 0 10 0
Parking  (#/hr) 10 10 10
Turn Type Perm custom Perm
Protected Phases 4 2 6
Permitted Phases 4 6 6
Actuated Green, G (s) 31.5 41.5 41.5 41.5
Effective Green, g (s) 31.5 41.5 41.5 41.5
Actuated g/C Ratio 0.38 0.51 0.51 0.51
Clearance Time (s) 4.5 4.5 4.5 4.5
Lane Grp Cap (vph) 2137 1455 570 1177
v/s Ratio Prot 0.19
v/s Ratio Perm 0.17 0.19 c0.31
v/c Ratio 0.44 0.38 0.38 0.60
Uniform Delay, d1 18.7 12.4 12.4 14.4
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.7 0.8 1.9 2.3
Delay (s) 19.4 13.1 14.4 16.7
Level of Service B B B B
Approach Delay (s) 19.4 0.0 13.5 16.7
Approach LOS B A B B

Intersection Summary
HCM Average Control Delay 16.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.53
Actuated Cycle Length (s) 82.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 67.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2015 with Project PM
8: 8th St & Harrison St 325 7th St Project

Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 0 536 99 665 823 0 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.5 4.5
Lane Util. Factor 0.86 0.86 0.86
Frpb, ped/bikes 0.99 1.00 1.00
Flpb, ped/bikes 1.00 0.97 0.99
Frt 0.98 1.00 1.00
Flt Protected 1.00 0.95 0.99
Satd. Flow (prot) 5278 1324 4017
Flt Permitted 1.00 0.95 0.99
Satd. Flow (perm) 5278 1324 4017
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.96 0.96 0.96 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 0 583 108 693 857 0 0 0 0
RTOR Reduction (vph) 0 0 0 0 47 0 53 53 0 0 0 0
Lane Group Flow (vph) 0 0 0 0 644 0 321 1123 0 0 0 0
Confl. Peds. (#/hr) 52 67 53 46
Confl. Bikes (#/hr) 8
Bus Blockages (#/hr) 0 0 0 0 16 0 0 0 0 0 0 0
Parking  (#/hr) 10 10
Turn Type Perm
Protected Phases 2 1
Permitted Phases 1
Actuated Green, G (s) 23.0 28.5 28.5
Effective Green, g (s) 23.0 28.5 28.5
Actuated g/C Ratio 0.38 0.48 0.48
Clearance Time (s) 4.0 4.5 4.5
Lane Grp Cap (vph) 2023 629 1908
v/s Ratio Prot c0.12
v/s Ratio Perm 0.24 0.28
v/c Ratio 0.32 0.51 0.59
Uniform Delay, d1 13.0 10.9 11.5
Progression Factor 1.00 2.90 2.52
Incremental Delay, d2 0.4 1.1 0.5
Delay (s) 13.4 32.7 29.4
Level of Service B C C
Approach Delay (s) 0.0 13.4 30.2 0.0
Approach LOS A B C A

Intersection Summary
HCM Average Control Delay 25.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.47
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.5
Intersection Capacity Utilization 50.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2015 with Project PM
9: 8th St & Webster St 325 7th St Project
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 420 855 0 0 0 0 0 786 383
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
Lane Util. Factor 0.86 0.86 *0.47 0.86
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 0.98 0.85
Flt Protected 0.95 0.99 1.00 1.00
Satd. Flow (prot) 1164 4085 2195 1084
Flt Permitted 0.95 0.99 1.00 1.00
Satd. Flow (perm) 1164 4085 2195 1084
Peak-hour factor, PHF 0.92 0.92 0.92 0.90 0.90 0.90 0.92 0.92 0.92 0.93 0.93 0.93
Adj. Flow (vph) 0 0 0 467 950 0 0 0 0 0 845 412
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 0 0 341 1076 0 0 0 0 0 977 280
Confl. Bikes (#/hr) 8
Parking  (#/hr) 10 10 10 0
Turn Type Perm Perm
Protected Phases 2 1
Permitted Phases 2 1
Actuated Green, G (s) 27.0 27.0 29.0 29.0
Effective Green, g (s) 27.0 27.0 29.0 29.0
Actuated g/C Ratio 0.30 0.30 0.32 0.32
Clearance Time (s) 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) 349 1226 707 349
v/s Ratio Prot c0.45
v/s Ratio Perm c0.29 0.26 0.26
v/c Ratio 0.98 0.88 1.38 0.80
Uniform Delay, d1 31.2 29.9 30.5 27.9
Progression Factor 1.00 1.00 0.26 0.21
Incremental Delay, d2 42.7 9.0 175.5 7.9
Delay (s) 73.9 39.0 183.4 13.6
Level of Service E D F B
Approach Delay (s) 0.0 47.4 0.0 145.6
Approach LOS A D A F

Intersection Summary
HCM Average Control Delay 93.5 HCM Level of Service F
HCM Volume to Capacity ratio 1.19
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 34.0
Intersection Capacity Utilization 50.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2015 with Project PM
10: 9th St & Webster St 325 7th St Project

Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 424 173 0 0 0 0 0 0 194 1153 0
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 0.95 1.00 *0.75
Frpb, ped/bikes 1.00 0.88 1.00
Flpb, ped/bikes 1.00 1.00 0.98
Frt 1.00 0.85 1.00
Flt Protected 1.00 1.00 0.99
Satd. Flow (prot) 2946 1071 4717
Flt Permitted 1.00 1.00 0.99
Satd. Flow (perm) 2946 1071 4717
Peak-hour factor, PHF 1.00 0.84 0.84 0.92 0.92 0.92 0.92 0.92 0.92 0.89 0.89 0.94
Adj. Flow (vph) 0 505 206 0 0 0 0 0 0 218 1296 0
RTOR Reduction (vph) 0 0 144 0 0 0 0 0 0 0 31 0
Lane Group Flow (vph) 0 505 62 0 0 0 0 0 0 0 1484 0
Confl. Peds. (#/hr) 110 101 139 91
Confl. Bikes (#/hr) 8
Parking  (#/hr) 10 10 10 10
Turn Type Perm Perm
Protected Phases 2 1
Permitted Phases 2 1
Actuated Green, G (s) 27.0 27.0 29.0
Effective Green, g (s) 27.0 27.0 29.0
Actuated g/C Ratio 0.30 0.30 0.32
Clearance Time (s) 4.0 4.0 4.0
Lane Grp Cap (vph) 884 321 1520
v/s Ratio Prot c0.17
v/s Ratio Perm 0.06 0.31
v/c Ratio 0.57 0.19 0.98
Uniform Delay, d1 26.6 23.4 30.2
Progression Factor 1.00 1.00 0.98
Incremental Delay, d2 2.7 1.3 17.7
Delay (s) 29.3 24.7 47.3
Level of Service C C D
Approach Delay (s) 28.0 0.0 0.0 47.3
Approach LOS C A A D

Intersection Summary
HCM Average Control Delay 41.1 HCM Level of Service D
HCM Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 34.0
Intersection Capacity Utilization 46.4% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2015 with Project PM
11: 10th St & Webster St 325 7th St Project

Synchro 7 -  Report
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 359 0 0 0 0 880
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0
Lane Util. Factor 0.97 0.86
Frpb, ped/bikes 1.00 1.00
Flpb, ped/bikes 1.00 1.00
Frt 1.00 1.00
Flt Protected 0.95 1.00
Satd. Flow (prot) 2858 5551
Flt Permitted 0.95 1.00
Satd. Flow (perm) 2858 5551
Peak-hour factor, PHF 0.89 0.89 0.92 0.92 0.94 0.94
Adj. Flow (vph) 403 0 0 0 0 936
RTOR Reduction (vph) 62 0 0 0 0 0
Lane Group Flow (vph) 341 0 0 0 0 936
Confl. Peds. (#/hr) 113 121
Parking  (#/hr) 10 10
Turn Type
Protected Phases 4 2
Permitted Phases
Actuated Green, G (s) 16.0 23.0
Effective Green, g (s) 16.0 23.0
Actuated g/C Ratio 0.36 0.51
Clearance Time (s) 3.0 3.0
Lane Grp Cap (vph) 1016 2837
v/s Ratio Prot c0.12 c0.17
v/s Ratio Perm
v/c Ratio 0.34 0.33
Uniform Delay, d1 10.6 6.5
Progression Factor 1.00 1.00
Incremental Delay, d2 0.9 0.3
Delay (s) 11.5 6.8
Level of Service B A
Approach Delay (s) 11.5 0.0 6.8
Approach LOS B A A

Intersection Summary
HCM Average Control Delay 8.2 HCM Level of Service A
HCM Volume to Capacity ratio 0.33
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 6.0
Intersection Capacity Utilization 32.2% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2015 with Project PM
12: 11th St & Harrison St 325 7th St Project

Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 102 1002 24 0 0 0 0 670 259 57 80 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 3.5 3.5
Lane Util. Factor 0.86 0.95 0.95
Frpb, ped/bikes 0.99 0.96 1.00
Flpb, ped/bikes 0.99 1.00 0.99
Frt 1.00 0.96 1.00
Flt Protected 1.00 1.00 0.98
Satd. Flow (prot) 6200 3271 3179
Flt Permitted 1.00 1.00 0.62
Satd. Flow (perm) 6200 3271 1999
Peak-hour factor, PHF 0.84 0.84 0.84 0.92 0.92 0.92 1.00 0.99 0.99 0.80 0.80 0.84
Adj. Flow (vph) 121 1193 29 0 0 0 0 677 262 71 100 0
RTOR Reduction (vph) 0 5 0 0 0 0 0 15 0 0 0 0
Lane Group Flow (vph) 0 1338 0 0 0 0 0 924 0 0 171 0
Confl. Peds. (#/hr) 73 131 76 113 113 76
Confl. Bikes (#/hr) 8 8
Bus Blockages (#/hr) 0 12 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr) 10 10 10 10
Turn Type Perm Perm
Protected Phases 2 4 4
Permitted Phases 2 4
Actuated Green, G (s) 31.0 21.5 21.5
Effective Green, g (s) 31.0 21.5 21.5
Actuated g/C Ratio 0.52 0.36 0.36
Clearance Time (s) 4.0 3.5 3.5
Lane Grp Cap (vph) 3203 1172 716
v/s Ratio Prot c0.28
v/s Ratio Perm 0.22 0.09
v/c Ratio 0.42 0.79 0.24
Uniform Delay, d1 8.9 17.2 13.5
Progression Factor 1.00 1.00 0.79
Incremental Delay, d2 0.4 5.4 0.8
Delay (s) 9.3 22.6 11.5
Level of Service A C B
Approach Delay (s) 9.3 0.0 22.6 11.5
Approach LOS A A C B

Intersection Summary
HCM Average Control Delay 14.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.57
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 7.5
Intersection Capacity Utilization 70.2% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2015 with Project PM
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 37 837 127 244 509 0 0 93 39
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 3.5 3.5
Lane Util. Factor 0.86 0.95 0.95
Frpb, ped/bikes 0.99 1.00 0.98
Flpb, ped/bikes 1.00 0.99 1.00
Frt 0.98 1.00 0.96
Flt Protected 1.00 0.98 1.00
Satd. Flow (prot) 6045 3178 3311
Flt Permitted 1.00 0.78 1.00
Satd. Flow (perm) 6045 2513 3311
Peak-hour factor, PHF 0.92 0.92 0.92 0.86 0.86 0.86 0.91 0.91 0.91 0.86 0.63 0.63
Adj. Flow (vph) 0 0 0 43 973 148 268 559 0 0 148 62
RTOR Reduction (vph) 0 0 0 0 36 0 0 0 0 0 40 0
Lane Group Flow (vph) 0 0 0 0 1128 0 0 827 0 0 170 0
Confl. Peds. (#/hr) 93 78 56 79 79 56
Confl. Bikes (#/hr) 8 8
Bus Blockages (#/hr) 0 0 0 0 21 0 0 0 0 0 0 0
Parking  (#/hr) 10 10 10 10
Turn Type Perm Perm
Protected Phases 6 4 4
Permitted Phases 6 4
Actuated Green, G (s) 31.5 21.5 21.5
Effective Green, g (s) 31.5 21.5 21.5
Actuated g/C Ratio 0.52 0.36 0.36
Clearance Time (s) 3.5 3.5 3.5
Lane Grp Cap (vph) 3174 900 1186
v/s Ratio Prot 0.05
v/s Ratio Perm 0.19 c0.33
v/c Ratio 0.36 0.92 0.14
Uniform Delay, d1 8.3 18.4 13.0
Progression Factor 1.00 1.86 1.00
Incremental Delay, d2 0.3 11.8 0.3
Delay (s) 8.6 46.0 13.3
Level of Service A D B
Approach Delay (s) 0.0 8.6 46.0 13.3
Approach LOS A A D B

Intersection Summary
HCM Average Control Delay 23.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.58
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 7.0
Intersection Capacity Utilization 61.6% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



 

 
 
 
 
 
 
 
 

Mitigation - Future (Year 2015) With Project Conditions 



HCM Signalized Intersection Capacity Analysis Mitigation - 2015 with Project AM
1: 5th St & Oak St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 347 655 173 0 0 0 0 283 83 3 133 0
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) 3.5 3.5 3.5
Lane Util. Factor 0.91 1.00 1.00
Frpb, ped/bikes 0.99 0.99 1.00
Flpb, ped/bikes 1.00 1.00 1.00
Frt 0.98 0.97 1.00
Flt Protected 0.99 1.00 1.00
Satd. Flow (prot) 4845 2030 1628
Flt Permitted 0.99 1.00 0.99
Satd. Flow (perm) 2000 2030 1618
Peak-hour factor, PHF 0.95 0.95 0.95 1.00 1.00 1.00 0.81 0.95 0.95 0.95 0.95 0.92
Adj. Flow (vph) 365 689 182 0 0 0 0 298 87 3 140 0
RTOR Reduction (vph) 0 40 0 0 0 0 0 18 0 0 0 0
Lane Group Flow (vph) 0 1196 0 0 0 0 0 367 0 0 143 0
Confl. Peds. (#/hr) 9 17 7 15 15 7
Confl. Bikes (#/hr) 8 8
Parking  (#/hr) 5 5
Turn Type Perm Perm
Protected Phases 1 2 2
Permitted Phases 1 2
Actuated Green, G (s) 37.3 15.7 15.7
Effective Green, g (s) 37.3 15.7 15.7
Actuated g/C Ratio 0.62 0.26 0.26
Clearance Time (s) 3.5 3.5 3.5
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 1243 531 423
v/s Ratio Prot c0.18
v/s Ratio Perm c0.60 0.09
v/c Ratio 0.96 0.69 0.34
Uniform Delay, d1 10.7 20.0 17.9
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 17.1 7.2 2.2
Delay (s) 27.8 27.2 20.1
Level of Service C C C
Approach Delay (s) 27.8 0.0 27.2 20.1
Approach LOS C A C C

Intersection Summary
HCM Average Control Delay 27.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.88
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 7.0
Intersection Capacity Utilization 50.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Mitigation - 2015 with Project AM
4: I-880 NB Onramp & Jackson St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 20 391 50 205 267 0 0 142 1752
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 5.5 5.5 5.5 5.5
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 0.95
Frpb, ped/bikes 1.00 1.00 0.92 1.00 0.99 0.99
Flpb, ped/bikes 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.65
Flt Protected 0.95 1.00 1.00 0.98 1.00 1.00
Satd. Flow (prot) 1687 1863 1462 1808 1747 1133
Flt Permitted 0.95 1.00 1.00 0.85 1.00 1.00
Satd. Flow (perm) 1687 1863 1462 1570 1747 1150
Peak-hour factor, PHF 0.92 0.92 0.92 0.95 0.96 0.95 0.95 0.95 0.96 0.95 0.95 0.95
Adj. Flow (vph) 0 0 0 21 407 53 216 281 0 0 149 1844
RTOR Reduction (vph) 0 0 0 0 0 42 0 0 0 0 22 22
Lane Group Flow (vph) 0 0 0 21 407 11 0 497 0 0 994 955
Confl. Peds. (#/hr) 18 17 16 16
Confl. Bikes (#/hr) 8 8
Parking  (#/hr) 5
Turn Type Perm Perm Perm Perm
Protected Phases 6 8 4
Permitted Phases 6 6 8 4
Actuated Green, G (s) 15.5 15.5 15.5 48.5 48.5 48.5
Effective Green, g (s) 15.5 15.5 15.5 48.5 48.5 48.5
Actuated g/C Ratio 0.21 0.21 0.21 0.65 0.65 0.65
Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 349 385 302 1015 1130 744
v/s Ratio Prot c0.22 0.57
v/s Ratio Perm 0.01 0.01 0.32 c0.83
v/c Ratio 0.06 1.06 0.04 0.49 0.88 1.28
Uniform Delay, d1 23.9 29.8 23.8 6.9 10.9 13.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 61.7 0.2 0.1 7.8 137.6
Delay (s) 24.2 91.5 24.0 7.0 18.6 150.9
Level of Service C F C A B F
Approach Delay (s) 0.0 81.1 7.0 83.5
Approach LOS A F A F

Intersection Summary
HCM Average Control Delay 70.3 HCM Level of Service E
HCM Volume to Capacity ratio 1.23
Actuated Cycle Length (s) 75.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 133.4% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Mitigation-2015 with Project PM
1: 5th St & Oak St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 301 620 85 0 0 0 0 529 73 1 103 0
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) 3.5 3.5 3.5
Lane Util. Factor 0.91 1.00 1.00
Frpb, ped/bikes 0.99 1.00 1.00
Flpb, ped/bikes 0.99 1.00 1.00
Frt 0.99 0.98 1.00
Flt Protected 0.99 1.00 1.00
Satd. Flow (prot) 4883 2068 1583
Flt Permitted 0.99 1.00 0.71
Satd. Flow (perm) 1100 2068 1125
Peak-hour factor, PHF 0.95 0.95 0.95 1.00 1.00 1.00 0.84 0.95 0.95 0.95 0.95 0.70
Adj. Flow (vph) 317 653 89 0 0 0 0 557 77 1 108 0
RTOR Reduction (vph) 0 18 0 0 0 0 0 8 0 0 0 0
Lane Group Flow (vph) 0 1041 0 0 0 0 0 626 0 0 109 0
Confl. Peds. (#/hr) 22 23 16 14 14 16
Confl. Bikes (#/hr) 8
Parking  (#/hr) 10 10
Turn Type Perm Perm
Protected Phases 1 2 2
Permitted Phases 1 2
Actuated Green, G (s) 37.5 15.5 15.5
Effective Green, g (s) 37.5 15.5 15.5
Actuated g/C Ratio 0.62 0.26 0.26
Clearance Time (s) 3.5 3.5 3.5
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 688 534 291
v/s Ratio Prot c0.30
v/s Ratio Perm c0.95 0.10
v/c Ratio 1.51 1.17 0.37
Uniform Delay, d1 11.2 22.2 18.3
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 238.4 95.9 3.7
Delay (s) 249.6 118.2 21.9
Level of Service F F C
Approach Delay (s) 249.6 0.0 118.2 21.9
Approach LOS F A F C

Intersection Summary
HCM Average Control Delay 189.6 HCM Level of Service F
HCM Volume to Capacity ratio 1.41
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 7.0
Intersection Capacity Utilization 59.3% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Mitigation-2015 with Project PM
4: I-880 NB Onramp & Jackson St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 6 365 47 307 420 0 0 180 1483
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 5.5 5.5 5.5 5.5
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 0.95
Frpb, ped/bikes 1.00 1.00 0.91 1.00 0.99 0.99
Flpb, ped/bikes 0.96 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.60
Flt Protected 0.95 1.00 1.00 0.98 1.00 1.00
Satd. Flow (prot) 1696 1863 1448 1757 1749 1046
Flt Permitted 0.95 1.00 1.00 0.70 1.00 1.00
Satd. Flow (perm) 1696 1863 1448 1256 1749 1046
Peak-hour factor, PHF 0.92 0.92 0.92 0.50 0.95 0.95 0.95 0.95 0.96 0.95 0.95 0.98
Adj. Flow (vph) 0 0 0 12 384 49 323 442 0 0 189 1513
RTOR Reduction (vph) 0 0 0 0 0 40 0 0 0 0 20 20
Lane Group Flow (vph) 0 0 0 12 384 9 0 765 0 0 850 812
Confl. Peds. (#/hr) 16 20 14 14
Confl. Bikes (#/hr) 8 8
Parking  (#/hr) 10
Turn Type Perm Perm Perm Perm
Protected Phases 6 8 4
Permitted Phases 6 6 8 4
Actuated Green, G (s) 14.5 14.5 14.5 49.5 49.5 49.5
Effective Green, g (s) 14.5 14.5 14.5 49.5 49.5 49.5
Actuated g/C Ratio 0.19 0.19 0.19 0.66 0.66 0.66
Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 328 360 280 829 1154 690
v/s Ratio Prot c0.21 0.49
v/s Ratio Perm 0.01 0.01 0.61 c0.78
v/c Ratio 0.04 1.07 0.03 0.92 0.74 1.18
Uniform Delay, d1 24.6 30.2 24.6 11.1 8.4 12.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 66.2 0.2 15.4 2.1 94.4
Delay (s) 24.8 96.5 24.8 26.5 10.6 107.1
Level of Service C F C C B F
Approach Delay (s) 0.0 86.7 26.5 57.8
Approach LOS A F C E

Intersection Summary
HCM Average Control Delay 54.0 HCM Level of Service D
HCM Volume to Capacity ratio 1.15
Actuated Cycle Length (s) 75.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 133.3% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Mitigation-2015 with Project PM
9: 8th St & Webster St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 420 855 0 0 0 0 0 786 383
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
Lane Util. Factor 0.86 0.86 *0.47 0.86
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 0.98 0.85
Flt Protected 0.95 0.99 1.00 1.00
Satd. Flow (prot) 1164 4085 2195 1085
Flt Permitted 0.95 0.99 1.00 1.00
Satd. Flow (perm) 1164 4085 2195 1085
Peak-hour factor, PHF 0.92 0.92 0.92 0.90 0.90 0.90 0.92 0.92 0.92 0.93 0.93 0.93
Adj. Flow (vph) 0 0 0 467 950 0 0 0 0 0 845 412
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 0 0 341 1076 0 0 0 0 0 977 280
Confl. Bikes (#/hr) 8
Parking  (#/hr) 10 10 10 0
Turn Type Perm Perm
Protected Phases 2 1
Permitted Phases 2 1
Actuated Green, G (s) 22.0 22.0 34.0 34.0
Effective Green, g (s) 22.0 22.0 34.0 34.0
Actuated g/C Ratio 0.24 0.24 0.38 0.38
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 285 999 829 410
v/s Ratio Prot c0.45
v/s Ratio Perm c0.29 0.26 0.26
v/c Ratio 1.20 1.08 1.18 0.68
Uniform Delay, d1 34.0 34.0 28.0 23.5
Progression Factor 1.00 1.00 0.32 0.22
Incremental Delay, d2 117.4 51.6 85.8 3.8
Delay (s) 151.4 85.6 94.7 9.0
Level of Service F F F A
Approach Delay (s) 0.0 101.4 0.0 75.6
Approach LOS A F A E

Intersection Summary
HCM Average Control Delay 89.3 HCM Level of Service F
HCM Volume to Capacity ratio 1.19
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 34.0
Intersection Capacity Utilization 50.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



 

 
 
 
 
 
 
 
 
 

Future (Year 2030) Base Conditions 
 



HCM Signalized Intersection Capacity Analysis 2030 No Project AM
1: 5th St & Oak St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 401 706 202 0 0 0 0 349 103 4 167 0
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) 3.5 3.5 3.5
Lane Util. Factor 0.91 1.00 1.00
Frpb, ped/bikes 0.99 0.99 1.00
Flpb, ped/bikes 1.00 1.00 1.00
Frt 0.98 0.97 1.00
Flt Protected 0.98 1.00 1.00
Satd. Flow (prot) 4843 2032 1628
Flt Permitted 0.98 1.00 0.99
Satd. Flow (perm) 2000 2032 1614
Peak-hour factor, PHF 0.95 0.95 0.95 1.00 1.00 1.00 0.81 0.95 0.95 0.95 0.95 0.92
Adj. Flow (vph) 422 743 213 0 0 0 0 367 108 4 176 0
RTOR Reduction (vph) 0 59 0 0 0 0 0 24 0 0 0 0
Lane Group Flow (vph) 0 1320 0 0 0 0 0 451 0 0 180 0
Confl. Peds. (#/hr) 9 17 7 15 15 7
Confl. Bikes (#/hr) 8 8
Parking  (#/hr) 5 5
Turn Type Perm Perm
Protected Phases 1 2 2
Permitted Phases 1 2
Actuated Green, G (s) 22.5 15.5 15.5
Effective Green, g (s) 22.5 15.5 15.5
Actuated g/C Ratio 0.50 0.34 0.34
Clearance Time (s) 3.5 3.5 3.5
Lane Grp Cap (vph) 1000 700 556
v/s Ratio Prot c0.22
v/s Ratio Perm c0.66 0.11
v/c Ratio 1.32 0.64 0.32
Uniform Delay, d1 11.2 12.4 10.9
Progression Factor 1.00 1.00 1.44
Incremental Delay, d2 150.9 4.5 1.4
Delay (s) 162.1 17.0 17.0
Level of Service F B B
Approach Delay (s) 162.1 0.0 17.0 17.0
Approach LOS F A B B

Intersection Summary
HCM Average Control Delay 115.3 HCM Level of Service F
HCM Volume to Capacity ratio 1.04
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 7.0
Intersection Capacity Utilization 58.2% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 No Project AM
2: 5th St & Jackson St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 363 781 314 0 0 0 0 214 21 48 112 0
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
Lane Util. Factor 0.91 1.00 1.00
Frpb, ped/bikes 0.99 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00
Frt 0.97 0.99 1.00
Flt Protected 0.99 1.00 0.99
Satd. Flow (prot) 4791 1834 1603
Flt Permitted 0.99 1.00 0.86
Satd. Flow (perm) 4791 1834 1395
Peak-hour factor, PHF 0.96 0.96 0.96 1.00 1.00 1.00 0.82 0.82 0.82 0.83 0.83 0.83
Adj. Flow (vph) 378 814 327 0 0 0 0 261 26 58 135 0
RTOR Reduction (vph) 0 110 0 0 0 0 0 8 0 0 0 0
Lane Group Flow (vph) 0 1409 0 0 0 0 0 279 0 0 193 0
Confl. Peds. (#/hr) 8 11 11 8 7 9 9 7
Confl. Bikes (#/hr) 8 8
Parking  (#/hr) 5 5 5
Turn Type Perm Perm
Protected Phases 1 2 2
Permitted Phases 1 2
Actuated Green, G (s) 12.5 23.5 23.5
Effective Green, g (s) 12.5 23.5 23.5
Actuated g/C Ratio 0.28 0.52 0.52
Clearance Time (s) 4.5 4.5 4.5
Lane Grp Cap (vph) 1331 958 729
v/s Ratio Prot c0.15
v/s Ratio Perm 0.29 0.14
v/c Ratio 1.06 0.29 0.26
Uniform Delay, d1 16.2 6.1 6.0
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 41.8 0.8 0.9
Delay (s) 58.1 6.8 6.8
Level of Service E A A
Approach Delay (s) 58.1 0.0 6.8 6.8
Approach LOS E A A A

Intersection Summary
HCM Average Control Delay 45.8 HCM Level of Service D
HCM Volume to Capacity ratio 0.56
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 82.4% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 No Project AM
3: 6th St & Oak St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 3

Movement WBR NBL NBT NWL2 NWL NWR
Lane Configurations
Volume (vph) 31 309 811 137 76 889
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.5 3.0 3.0
Lane Util. Factor 1.00 0.95 0.97 0.91
Frpb, ped/bikes 0.82 1.00 0.98 0.98
Flpb, ped/bikes 1.00 1.00 0.99 1.00
Frt 0.86 1.00 0.90 0.85
Flt Protected 1.00 0.98 0.98 1.00
Satd. Flow (prot) 1314 3228 3130 1406
Flt Permitted 1.00 0.98 0.98 1.00
Satd. Flow (perm) 1314 3228 3130 1406
Peak-hour factor, PHF 0.92 0.75 0.96 0.77 0.86 0.89
Adj. Flow (vph) 34 412 845 178 88 999
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 34 0 1257 0 766 499
Confl. Peds. (#/hr) 51 10 17 11
Confl. Bikes (#/hr) 2 8
Parking  (#/hr) 8
Turn Type custom Perm Perm Perm
Protected Phases 3 1
Permitted Phases 2 3 1 1
Actuated Green, G (s) 4.0 16.3 22.2 22.2
Effective Green, g (s) 4.0 16.3 22.2 22.2
Actuated g/C Ratio 0.09 0.36 0.49 0.49
Clearance Time (s) 3.0 3.5 3.0 3.0
Lane Grp Cap (vph) 117 1169 1544 694
v/s Ratio Prot
v/s Ratio Perm 0.03 0.39 0.24 c0.35
v/c Ratio 0.29 1.08 0.50 0.72
Uniform Delay, d1 19.2 14.3 7.6 9.0
Progression Factor 1.00 0.86 1.00 1.00
Incremental Delay, d2 6.2 46.3 1.1 6.3
Delay (s) 25.4 58.8 8.8 15.3
Level of Service C E A B
Approach Delay (s) 58.8 11.3
Approach LOS E B

Intersection Summary
HCM Average Control Delay 34.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.87
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 6.5
Intersection Capacity Utilization 85.2% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 No Project AM
4: I-880 NB Onramp & Jackson St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 20 444 148 205 362 0 0 150 1953
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 5.5 5.5 5.5 5.5
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 0.95
Frpb, ped/bikes 1.00 1.00 0.93 1.00 0.99 0.98
Flpb, ped/bikes 0.96 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.65
Flt Protected 0.95 1.00 1.00 0.98 1.00 1.00
Satd. Flow (prot) 1704 1863 1478 1814 1747 1133
Flt Permitted 0.95 1.00 1.00 0.85 1.00 1.00
Satd. Flow (perm) 1704 1863 1478 1570 1747 1150
Peak-hour factor, PHF 0.92 0.92 0.92 0.95 0.96 0.95 0.95 0.95 0.96 0.95 0.95 0.95
Adj. Flow (vph) 0 0 0 21 462 156 216 381 0 0 158 2056
RTOR Reduction (vph) 0 0 0 0 0 118 0 0 0 0 30 30
Lane Group Flow (vph) 0 0 0 21 462 38 0 597 0 0 1094 1060
Confl. Peds. (#/hr) 18 17 16 16
Confl. Bikes (#/hr) 8 8
Parking  (#/hr) 5
Turn Type Perm Perm Perm Perm
Protected Phases 6 8 4
Permitted Phases 6 6 8 4
Actuated Green, G (s) 14.5 14.5 14.5 34.5 34.5 34.5
Effective Green, g (s) 14.5 14.5 14.5 34.5 34.5 34.5
Actuated g/C Ratio 0.24 0.24 0.24 0.58 0.58 0.58
Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5
Lane Grp Cap (vph) 412 450 357 903 1005 661
v/s Ratio Prot c0.25 0.63
v/s Ratio Perm 0.01 0.03 0.38 c0.92
v/c Ratio 0.05 1.03 0.11 0.66 1.09 1.60
Uniform Delay, d1 17.5 22.8 17.7 8.7 12.8 12.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 49.4 0.6 3.8 55.6 278.6
Delay (s) 17.7 72.2 18.3 12.5 68.3 291.3
Level of Service B E B B E F
Approach Delay (s) 0.0 57.2 12.5 178.1
Approach LOS A E B F

Intersection Summary
HCM Average Control Delay 127.1 HCM Level of Service F
HCM Volume to Capacity ratio 1.43
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 148.1% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2030 No Project AM
5: 7th St & Harrison St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 56 363 0 0 0 0 0 1189 2312 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 9.0
Lane Util. Factor 0.91 0.91 0.88
Frpb, ped/bikes 1.00 1.00 0.96
Flpb, ped/bikes 1.00 1.00 1.00
Frt 1.00 1.00 0.85
Flt Protected 0.99 1.00 1.00
Satd. Flow (prot) 5000 5085 2677
Flt Permitted 0.99 1.00 1.00
Satd. Flow (perm) 5000 5085 1750
Peak-hour factor, PHF 0.72 0.72 1.00 0.92 0.92 0.92 0.95 0.96 0.96 0.92 0.92 0.92
Adj. Flow (vph) 78 504 0 0 0 0 0 1239 2408 0 0 0
RTOR Reduction (vph) 0 6 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 576 0 0 0 0 0 1239 2408 0 0 0
Confl. Peds. (#/hr) 25 11 27 13
Confl. Bikes (#/hr) 8
Bus Blockages (#/hr) 0 6 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr) 5
Turn Type Perm custom
Protected Phases 2 1
Permitted Phases 2 3
Actuated Green, G (s) 27.0 23.0 60.0
Effective Green, g (s) 27.0 23.0 60.0
Actuated g/C Ratio 0.45 0.38 1.00
Clearance Time (s) 5.0 5.0 25.0
Lane Grp Cap (vph) 2250 1949 1750
v/s Ratio Prot 0.24
v/s Ratio Perm 0.12 c1.38
v/c Ratio 0.26 0.64 1.38
Uniform Delay, d1 10.3 15.1 30.0
Progression Factor 1.80 1.00 1.00
Incremental Delay, d2 0.2 1.6 172.9
Delay (s) 18.7 16.7 202.9
Level of Service B B F
Approach Delay (s) 18.7 0.0 139.6 0.0
Approach LOS B A F A

Intersection Summary
HCM Average Control Delay 123.0 HCM Level of Service F
HCM Volume to Capacity ratio 1.38
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 0.0
Intersection Capacity Utilization 116.4% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 No Project AM
6: 7th St & Webster St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 449 672 0 0 0 0 0 0 131 1243 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1615 1900
Total Lost time (s) 4.0 4.0 4.0
Lane Util. Factor 0.86 0.86 0.91
Frpb, ped/bikes 0.98 0.96 1.00
Flpb, ped/bikes 1.00 1.00 1.00
Frt 0.94 0.85 1.00
Flt Protected 1.00 1.00 1.00
Satd. Flow (prot) 4245 1150 4115
Flt Permitted 1.00 1.00 1.00
Satd. Flow (perm) 4245 1150 4115
Peak-hour factor, PHF 0.97 0.97 0.97 0.92 0.92 0.92 0.92 0.92 0.92 0.94 0.94 0.94
Adj. Flow (vph) 0 463 693 0 0 0 0 0 0 139 1322 0
RTOR Reduction (vph) 0 6 6 0 0 0 0 0 0 0 21 0
Lane Group Flow (vph) 0 804 340 0 0 0 0 0 0 0 1440 0
Confl. Peds. (#/hr) 42 31 26 13
Confl. Bikes (#/hr) 8
Parking  (#/hr) 5 5 5 5
Turn Type Perm Perm
Protected Phases 4 6
Permitted Phases 4 6
Actuated Green, G (s) 28.0 28.0 24.0
Effective Green, g (s) 28.0 28.0 24.0
Actuated g/C Ratio 0.47 0.47 0.40
Clearance Time (s) 4.0 4.0 4.0
Lane Grp Cap (vph) 1981 537 1646
v/s Ratio Prot 0.19
v/s Ratio Perm c0.30 0.35
v/c Ratio 0.41 0.63 0.87
Uniform Delay, d1 10.5 12.1 16.6
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 0.6 5.6 6.8
Delay (s) 11.1 17.7 23.4
Level of Service B B C
Approach Delay (s) 13.1 0.0 0.0 23.4
Approach LOS B A A C

Intersection Summary
HCM Average Control Delay 18.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 68.6% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 No Project AM
7: 7th St & Broadway 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 53 715 220 0 0 0 0 514 379 140 446 0
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 0.86 0.91 0.91 0.95
Frpb, ped/bikes 0.99 0.99 0.91 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 0.97 0.97 0.85 1.00
Flt Protected 1.00 1.00 1.00 0.99
Satd. Flow (prot) 5477 2870 1184 3070
Flt Permitted 1.00 1.00 1.00 0.63
Satd. Flow (perm) 5477 2870 1184 1956
Peak-hour factor, PHF 0.79 0.79 0.79 1.00 1.00 1.00 1.00 0.92 0.92 0.96 0.96 1.00
Adj. Flow (vph) 67 905 278 0 0 0 0 559 412 146 465 0
RTOR Reduction (vph) 0 63 0 0 0 0 0 18 18 0 0 0
Lane Group Flow (vph) 0 1187 0 0 0 0 0 656 279 0 611 0
Confl. Peds. (#/hr) 28 34 43 26 26 43
Confl. Bikes (#/hr) 8 8
Bus Blockages (#/hr) 0 0 0 0 0 0 0 10 0 0 10 0
Parking  (#/hr) 5 5 5
Turn Type Perm custom Perm
Protected Phases 4 2 6
Permitted Phases 4 6 6
Actuated Green, G (s) 31.5 41.5 41.5 41.5
Effective Green, g (s) 31.5 41.5 41.5 41.5
Actuated g/C Ratio 0.38 0.51 0.51 0.51
Clearance Time (s) 4.5 4.5 4.5 4.5
Lane Grp Cap (vph) 2104 1453 599 990
v/s Ratio Prot 0.23
v/s Ratio Perm 0.22 0.24 c0.31
v/c Ratio 0.56 0.45 0.47 0.62
Uniform Delay, d1 19.9 13.0 13.1 14.5
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.1 1.0 2.6 2.9
Delay (s) 21.0 14.0 15.7 17.4
Level of Service C B B B
Approach Delay (s) 21.0 0.0 14.5 17.4
Approach LOS C A B B

Intersection Summary
HCM Average Control Delay 18.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.59
Actuated Cycle Length (s) 82.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 68.1% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 No Project AM
8: 8th St & Harrison St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 0 856 197 439 854 0 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.5 4.5
Lane Util. Factor 0.86 0.86 0.86
Frpb, ped/bikes 0.99 1.00 1.00
Flpb, ped/bikes 1.00 0.97 1.00
Frt 0.97 1.00 1.00
Flt Protected 1.00 0.95 0.99
Satd. Flow (prot) 5267 1329 4103
Flt Permitted 1.00 0.95 0.99
Satd. Flow (perm) 5267 1329 4103
Peak-hour factor, PHF 0.92 0.92 0.92 0.90 0.90 0.90 0.95 0.95 0.95 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 0 951 219 462 899 0 0 0 0
RTOR Reduction (vph) 0 0 0 0 69 0 6 6 0 0 0 0
Lane Group Flow (vph) 0 0 0 0 1101 0 323 1028 0 0 0 0
Confl. Peds. (#/hr) 42 52 53 38
Confl. Bikes (#/hr) 8
Bus Blockages (#/hr) 0 0 0 0 18 0 0 0 0 0 0 0
Parking  (#/hr) 5 5
Turn Type Perm
Protected Phases 2 1
Permitted Phases 1
Actuated Green, G (s) 19.0 32.5 32.5
Effective Green, g (s) 19.0 32.5 32.5
Actuated g/C Ratio 0.32 0.54 0.54
Clearance Time (s) 4.0 4.5 4.5
Lane Grp Cap (vph) 1668 720 2222
v/s Ratio Prot c0.21
v/s Ratio Perm 0.24 0.25
v/c Ratio 0.66 0.45 0.46
Uniform Delay, d1 17.7 8.3 8.4
Progression Factor 1.00 2.62 2.62
Incremental Delay, d2 2.1 1.6 0.6
Delay (s) 19.8 23.4 22.6
Level of Service B C C
Approach Delay (s) 0.0 19.8 22.8 0.0
Approach LOS A B C A

Intersection Summary
HCM Average Control Delay 21.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.54
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.5
Intersection Capacity Utilization 54.6% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2030 No Project AM
9: 8th St & Webster St 325 7th St Project
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 387 1013 0 0 0 0 0 1051 305
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
Lane Util. Factor 0.86 0.86 *0.47 0.86
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 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1198 4135 2353 1054
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1198 4135 2353 1054
Peak-hour factor, PHF 0.92 0.92 0.92 0.95 0.95 0.91 0.92 0.92 0.92 0.91 0.95 0.95
Adj. Flow (vph) 0 0 0 407 1066 0 0 0 0 0 1106 321
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 0 0 354 1119 0 0 0 0 0 1138 289
Confl. Bikes (#/hr) 8
Parking  (#/hr) 5 5 5
Turn Type Perm Perm
Protected Phases 2 1
Permitted Phases 2 1
Actuated Green, G (s) 27.0 27.0 29.0 29.0
Effective Green, g (s) 27.0 27.0 29.0 29.0
Actuated g/C Ratio 0.30 0.30 0.32 0.32
Clearance Time (s) 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) 359 1241 758 340
v/s Ratio Prot c0.48
v/s Ratio Perm c0.30 0.27 0.27
v/c Ratio 0.99 0.90 1.50 0.85
Uniform Delay, d1 31.3 30.2 30.5 28.5
Progression Factor 1.00 1.00 0.36 0.32
Incremental Delay, d2 44.1 10.7 230.1 15.7
Delay (s) 75.5 40.9 241.2 24.9
Level of Service E D F C
Approach Delay (s) 0.0 49.2 0.0 197.4
Approach LOS A D A F

Intersection Summary
HCM Average Control Delay 122.1 HCM Level of Service F
HCM Volume to Capacity ratio 1.25
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 34.0
Intersection Capacity Utilization 54.6% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 No Project AM
10: 9th St & Webster St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 10

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 226 93 0 0 0 0 0 0 209 948 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1425 1900
Total Lost time (s) 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.86
Frpb, ped/bikes 1.00 0.91 1.00
Flpb, ped/bikes 1.00 1.00 0.99
Frt 1.00 0.85 1.00
Flt Protected 1.00 1.00 0.99
Satd. Flow (prot) 2986 1136 4099
Flt Permitted 1.00 1.00 0.99
Satd. Flow (perm) 2986 1136 4099
Peak-hour factor, PHF 0.83 0.83 0.83 0.92 0.92 0.92 0.92 0.92 0.92 0.88 0.88 0.88
Adj. Flow (vph) 0 272 112 0 0 0 0 0 0 238 1077 0
RTOR Reduction (vph) 0 0 78 0 0 0 0 0 0 0 44 0
Lane Group Flow (vph) 0 272 34 0 0 0 0 0 0 0 1271 0
Confl. Peds. (#/hr) 67 73 76 52
Confl. Bikes (#/hr) 8
Parking  (#/hr) 5 5 5 5
Turn Type Perm Perm
Protected Phases 2 1
Permitted Phases 2 1
Actuated Green, G (s) 27.0 27.0 29.0
Effective Green, g (s) 27.0 27.0 29.0
Actuated g/C Ratio 0.30 0.30 0.32
Clearance Time (s) 4.0 4.0 4.0
Lane Grp Cap (vph) 896 341 1321
v/s Ratio Prot c0.09
v/s Ratio Perm 0.03 0.31
v/c Ratio 0.30 0.10 0.96
Uniform Delay, d1 24.3 22.7 30.0
Progression Factor 1.00 1.00 0.98
Incremental Delay, d2 0.9 0.6 16.3
Delay (s) 25.1 23.3 45.7
Level of Service C C D
Approach Delay (s) 24.6 0.0 0.0 45.7
Approach LOS C A A D

Intersection Summary
HCM Average Control Delay 40.9 HCM Level of Service D
HCM Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 34.0
Intersection Capacity Utilization 45.1% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 No Project AM
11: 10th St & Webster St 325 7th St Project

Synchro 7 -  Report
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 506 0 0 0 0 886
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0
Lane Util. Factor 0.97 0.86
Frpb, ped/bikes 1.00 1.00
Flpb, ped/bikes 1.00 1.00
Frt 1.00 1.00
Flt Protected 0.95 1.00
Satd. Flow (prot) 2897 5587
Flt Permitted 0.95 1.00
Satd. Flow (perm) 2897 5587
Peak-hour factor, PHF 0.90 0.90 0.92 0.92 0.83 0.83
Adj. Flow (vph) 562 0 0 0 0 1067
RTOR Reduction (vph) 59 0 0 0 0 0
Lane Group Flow (vph) 503 0 0 0 0 1067
Confl. Peds. (#/hr) 57 63
Parking  (#/hr) 5 5
Turn Type
Protected Phases 4 2
Permitted Phases
Actuated Green, G (s) 16.0 23.0
Effective Green, g (s) 16.0 23.0
Actuated g/C Ratio 0.36 0.51
Clearance Time (s) 3.0 3.0
Lane Grp Cap (vph) 1030 2856
v/s Ratio Prot c0.17 c0.19
v/s Ratio Perm
v/c Ratio 0.49 0.37
Uniform Delay, d1 11.3 6.6
Progression Factor 1.00 1.00
Incremental Delay, d2 1.7 0.4
Delay (s) 13.0 7.0
Level of Service B A
Approach Delay (s) 13.0 0.0 7.0
Approach LOS B A A

Intersection Summary
HCM Average Control Delay 9.1 HCM Level of Service A
HCM Volume to Capacity ratio 0.42
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 6.0
Intersection Capacity Utilization 37.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 No Project AM
12: 11th St & Harrison St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 12

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 60 586 26 0 0 0 0 935 244 58 55 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 3.5 3.5
Lane Util. Factor 0.86 0.95 0.95
Frpb, ped/bikes 0.99 0.98 1.00
Flpb, ped/bikes 0.99 1.00 1.00
Frt 0.99 0.97 1.00
Flt Protected 1.00 1.00 0.98
Satd. Flow (prot) 6180 3357 3235
Flt Permitted 1.00 1.00 0.58
Satd. Flow (perm) 6180 3357 1931
Peak-hour factor, PHF 0.94 0.94 0.94 0.92 0.92 0.92 0.92 0.92 0.92 0.80 0.80 0.80
Adj. Flow (vph) 64 623 28 0 0 0 0 1016 265 72 69 0
RTOR Reduction (vph) 0 9 0 0 0 0 0 39 0 0 0 0
Lane Group Flow (vph) 0 706 0 0 0 0 0 1242 0 0 141 0
Confl. Peds. (#/hr) 63 91 56 87 87 56
Confl. Bikes (#/hr) 8
Bus Blockages (#/hr) 0 12 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr) 5 5 5 5
Turn Type Perm Perm
Protected Phases 2 4 4
Permitted Phases 2 4
Actuated Green, G (s) 31.0 21.5 21.5
Effective Green, g (s) 31.0 21.5 21.5
Actuated g/C Ratio 0.52 0.36 0.36
Clearance Time (s) 4.0 3.5 3.5
Lane Grp Cap (vph) 3193 1203 692
v/s Ratio Prot c0.37
v/s Ratio Perm 0.11 0.07
v/c Ratio 0.22 1.03 0.20
Uniform Delay, d1 7.9 19.2 13.3
Progression Factor 1.00 1.00 0.93
Incremental Delay, d2 0.2 34.6 0.7
Delay (s) 8.1 53.9 13.0
Level of Service A D B
Approach Delay (s) 8.1 0.0 53.9 13.0
Approach LOS A A D B

Intersection Summary
HCM Average Control Delay 35.8 HCM Level of Service D
HCM Volume to Capacity ratio 0.55
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 7.5
Intersection Capacity Utilization 69.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2030 No Project AM
13: 12th St & Harrison St 325 7th St Project

Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 51 913 99 202 751 0 0 81 55
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 3.5 3.5
Lane Util. Factor 0.86 0.95 0.95
Frpb, ped/bikes 0.99 1.00 0.98
Flpb, ped/bikes 1.00 0.99 1.00
Frt 0.99 1.00 0.94
Flt Protected 1.00 0.99 1.00
Satd. Flow (prot) 6093 3261 3252
Flt Permitted 1.00 0.82 1.00
Satd. Flow (perm) 6093 2704 3252
Peak-hour factor, PHF 0.92 0.92 0.92 0.96 0.96 0.96 0.86 0.86 0.86 0.62 0.62 0.62
Adj. Flow (vph) 0 0 0 53 951 103 235 873 0 0 131 89
RTOR Reduction (vph) 0 0 0 0 13 0 0 0 0 0 43 0
Lane Group Flow (vph) 0 0 0 0 1094 0 0 1108 0 0 177 0
Confl. Peds. (#/hr) 86 73 43 51 51 43
Confl. Bikes (#/hr) 4
Bus Blockages (#/hr) 0 0 0 0 21 0 0 0 0 0 0 0
Parking  (#/hr) 5 5 5 5
Turn Type Perm Perm
Protected Phases 6 4 4
Permitted Phases 6 4
Actuated Green, G (s) 31.5 21.5 21.5
Effective Green, g (s) 31.5 21.5 21.5
Actuated g/C Ratio 0.52 0.36 0.36
Clearance Time (s) 3.5 3.5 3.5
Lane Grp Cap (vph) 3199 969 1165
v/s Ratio Prot 0.05
v/s Ratio Perm 0.18 c0.41
v/c Ratio 0.34 1.14 0.15
Uniform Delay, d1 8.3 19.2 13.1
Progression Factor 1.00 1.36 1.00
Incremental Delay, d2 0.3 68.8 0.3
Delay (s) 8.5 94.9 13.3
Level of Service A F B
Approach Delay (s) 0.0 8.5 94.9 13.3
Approach LOS A A F B

Intersection Summary
HCM Average Control Delay 48.3 HCM Level of Service D
HCM Volume to Capacity ratio 0.67
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 7.0
Intersection Capacity Utilization 67.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2030 No Project PM
1: 5th St & Oak St 325 7th St Project

Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 336 630 95 0 0 0 0 701 97 3 211 0
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) 3.5 3.5 3.5
Lane Util. Factor 0.91 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00
Flpb, ped/bikes 0.99 1.00 1.00
Frt 0.99 0.98 1.00
Flt Protected 0.98 1.00 1.00
Satd. Flow (prot) 4886 2056 1582
Flt Permitted 0.98 1.00 0.67
Satd. Flow (perm) 1100 2056 1062
Peak-hour factor, PHF 0.95 0.95 0.95 1.00 1.00 1.00 0.84 0.95 0.70 0.95 0.95 0.70
Adj. Flow (vph) 354 663 100 0 0 0 0 738 139 3 222 0
RTOR Reduction (vph) 0 26 0 0 0 0 0 15 0 0 0 0
Lane Group Flow (vph) 0 1091 0 0 0 0 0 862 0 0 225 0
Confl. Peds. (#/hr) 22 23 16 14 14 16
Confl. Bikes (#/hr) 8
Parking  (#/hr) 10 10
Turn Type Perm Perm
Protected Phases 1 2 2
Permitted Phases 1 2
Actuated Green, G (s) 22.5 15.5 15.5
Effective Green, g (s) 22.5 15.5 15.5
Actuated g/C Ratio 0.50 0.34 0.34
Clearance Time (s) 3.5 3.5 3.5
Lane Grp Cap (vph) 550 708 366
v/s Ratio Prot c0.42
v/s Ratio Perm c0.99 0.21
v/c Ratio 1.98 1.22 0.61
Uniform Delay, d1 11.2 14.8 12.3
Progression Factor 1.00 1.00 0.57
Incremental Delay, d2 449.1 110.4 6.9
Delay (s) 460.4 125.2 13.9
Level of Service F F B
Approach Delay (s) 460.4 0.0 125.2 13.9
Approach LOS F A F B

Intersection Summary
HCM Average Control Delay 282.6 HCM Level of Service F
HCM Volume to Capacity ratio 1.67
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 7.0
Intersection Capacity Utilization 70.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 No Project PM
2: 5th St & Jackson St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 361 702 262 0 0 0 0 389 34 173 71 0
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
Lane Util. Factor 0.91 1.00 1.00
Frpb, ped/bikes 0.99 1.00 1.00
Flpb, ped/bikes 0.99 1.00 1.00
Frt 0.97 0.99 1.00
Flt Protected 0.99 1.00 0.97
Satd. Flow (prot) 4788 1837 1523
Flt Permitted 0.99 1.00 0.47
Satd. Flow (perm) 4788 1837 738
Peak-hour factor, PHF 0.96 0.96 0.96 1.00 1.00 1.00 0.84 0.84 0.84 0.90 0.90 0.90
Adj. Flow (vph) 376 731 273 0 0 0 0 463 40 192 79 0
RTOR Reduction (vph) 0 94 0 0 0 0 0 7 0 0 0 0
Lane Group Flow (vph) 0 1286 0 0 0 0 0 496 0 0 271 0
Confl. Peds. (#/hr) 12 13 13 12 11 12 12 11
Confl. Bikes (#/hr) 8 8
Parking  (#/hr) 10 10 10
Turn Type Perm Perm
Protected Phases 1 2 2
Permitted Phases 1 2
Actuated Green, G (s) 12.5 23.5 23.5
Effective Green, g (s) 12.5 23.5 23.5
Actuated g/C Ratio 0.28 0.52 0.52
Clearance Time (s) 4.5 4.5 4.5
Lane Grp Cap (vph) 1330 959 385
v/s Ratio Prot 0.27
v/s Ratio Perm 0.27 c0.37
v/c Ratio 0.97 0.52 0.70
Uniform Delay, d1 16.0 7.0 8.1
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 18.0 2.0 10.3
Delay (s) 34.0 9.0 18.4
Level of Service C A B
Approach Delay (s) 34.0 0.0 9.0 18.4
Approach LOS C A A B

Intersection Summary
HCM Average Control Delay 26.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 82.7% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 No Project PM
3: 6th St & Oak St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 3

Movement WBR NBL NBT NWL2 NWL NWR
Lane Configurations
Volume (vph) 38 394 803 172 57 607
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.5 3.0 3.0
Lane Util. Factor 1.00 0.95 0.97 0.91
Frpb, ped/bikes 0.93 1.00 0.99 0.97
Flpb, ped/bikes 1.00 1.00 0.99 1.00
Frt 0.86 1.00 0.93 0.85
Flt Protected 1.00 0.98 0.97 1.00
Satd. Flow (prot) 1493 3468 3197 1404
Flt Permitted 1.00 0.98 0.97 1.00
Satd. Flow (perm) 1493 3468 3197 1404
Peak-hour factor, PHF 0.73 0.90 0.86 0.60 0.84 0.94
Adj. Flow (vph) 52 438 934 287 68 646
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 52 0 1372 0 678 323
Confl. Peds. (#/hr) 13 15 15 13
Confl. Bikes (#/hr) 8 8
Turn Type custom Perm Perm Perm
Protected Phases 3 1
Permitted Phases 2 3 1 1
Actuated Green, G (s) 4.0 16.3 22.2 22.2
Effective Green, g (s) 4.0 16.3 22.2 22.2
Actuated g/C Ratio 0.09 0.36 0.49 0.49
Clearance Time (s) 3.0 3.5 3.0 3.0
Lane Grp Cap (vph) 133 1256 1577 693
v/s Ratio Prot
v/s Ratio Perm 0.03 0.40 0.21 c0.23
v/c Ratio 0.39 1.09 0.43 0.47
Uniform Delay, d1 19.4 14.3 7.3 7.5
Progression Factor 1.00 0.80 1.00 1.00
Incremental Delay, d2 8.4 43.0 0.9 2.2
Delay (s) 27.8 54.5 8.2 9.7
Level of Service C D A A
Approach Delay (s) 54.5 8.7
Approach LOS D A

Intersection Summary
HCM Average Control Delay 35.0 HCM Level of Service D
HCM Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 6.5
Intersection Capacity Utilization 73.7% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 No Project PM
4: I-880 NB Onramp & Jackson St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 17 462 47 285 451 0 0 180 1592
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 5.5 5.5 5.5 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 0.95
Frpb, ped/bikes 1.00 1.00 0.93 1.00 0.99 0.99
Flpb, ped/bikes 0.97 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.60
Flt Protected 0.95 1.00 1.00 0.98 1.00 1.00
Satd. Flow (prot) 1711 1863 1469 1760 1748 1046
Flt Permitted 0.95 1.00 1.00 0.70 1.00 1.00
Satd. Flow (perm) 1711 1863 1469 1436 1748 1046
Peak-hour factor, PHF 0.92 0.92 0.92 0.95 0.95 0.95 0.95 0.95 0.96 0.95 0.95 0.98
Adj. Flow (vph) 0 0 0 18 486 49 300 475 0 0 189 1624
RTOR Reduction (vph) 0 0 0 0 0 37 0 0 0 0 25 24
Lane Group Flow (vph) 0 0 0 18 486 12 0 775 0 0 895 869
Confl. Peds. (#/hr) 16 20 14 14
Confl. Bikes (#/hr) 8 8
Parking  (#/hr) 10
Turn Type Perm Perm Perm Perm
Protected Phases 6 8 4
Permitted Phases 6 6 8 4
Actuated Green, G (s) 14.5 14.5 14.5 34.5 34.5 34.5
Effective Green, g (s) 14.5 14.5 14.5 34.5 34.5 36.0
Actuated g/C Ratio 0.24 0.24 0.24 0.58 0.58 0.60
Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5
Lane Grp Cap (vph) 413 450 355 826 1005 628
v/s Ratio Prot c0.26 0.51
v/s Ratio Perm 0.01 0.01 0.54 c0.83
v/c Ratio 0.04 1.08 0.03 0.94 0.89 1.38
Uniform Delay, d1 17.4 22.8 17.4 11.8 11.1 12.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 65.6 0.2 19.5 11.8 182.7
Delay (s) 17.6 88.4 17.6 31.2 22.9 194.7
Level of Service B F B C C F
Approach Delay (s) 0.0 79.8 31.2 107.5
Approach LOS A E C F

Intersection Summary
HCM Average Control Delay 83.8 HCM Level of Service F
HCM Volume to Capacity ratio 1.30
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 9.5
Intersection Capacity Utilization 142.0% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2030 No Project PM
5: 7th St & Harrison St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 70 1378 0 0 0 0 0 1217 2137 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 16.0
Lane Util. Factor 0.91 0.91 0.88
Frpb, ped/bikes 1.00 1.00 0.94
Flpb, ped/bikes 1.00 1.00 1.00
Frt 1.00 1.00 0.85
Flt Protected 1.00 1.00 1.00
Satd. Flow (prot) 5025 5085 2607
Flt Permitted 1.00 1.00 1.00
Satd. Flow (perm) 5025 5085 1600
Peak-hour factor, PHF 0.91 0.91 1.00 0.92 0.92 0.92 0.93 0.94 0.94 0.92 0.92 0.92
Adj. Flow (vph) 77 1514 0 0 0 0 0 1295 2273 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 1591 0 0 0 0 0 1295 2273 0 0 0
Confl. Peds. (#/hr) 56 32 41 26
Confl. Bikes (#/hr) 8
Bus Blockages (#/hr) 0 6 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr) 10
Turn Type Perm custom
Protected Phases 2 1
Permitted Phases 2 3
Actuated Green, G (s) 34.0 16.0 60.0
Effective Green, g (s) 34.0 16.0 60.0
Actuated g/C Ratio 0.57 0.27 1.00
Clearance Time (s) 5.0 5.0 26.0
Lane Grp Cap (vph) 2848 1356 1600
v/s Ratio Prot 0.25
v/s Ratio Perm 0.32 c1.42
v/c Ratio 0.56 0.96 1.42
Uniform Delay, d1 8.2 21.6 30.0
Progression Factor 1.61 1.00 1.00
Incremental Delay, d2 0.4 15.8 193.0
Delay (s) 13.7 37.5 223.0
Level of Service B D F
Approach Delay (s) 13.7 0.0 155.7 0.0
Approach LOS B A F A

Intersection Summary
HCM Average Control Delay 111.9 HCM Level of Service F
HCM Volume to Capacity ratio 1.42
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 0.0
Intersection Capacity Utilization 123.0% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 No Project PM
6: 7th St & Webster St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1662 823 0 0 0 0 0 0 291 993 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1615 1900
Total Lost time (s) 4.0 4.0 4.0
Lane Util. Factor 0.86 0.86 0.91
Frpb, ped/bikes 0.99 0.96 1.00
Flpb, ped/bikes 1.00 1.00 0.99
Frt 0.98 0.85 1.00
Flt Protected 1.00 1.00 0.99
Satd. Flow (prot) 4445 1107 4025
Flt Permitted 1.00 1.00 0.99
Satd. Flow (perm) 4445 1107 4025
Peak-hour factor, PHF 0.97 0.97 0.97 0.92 0.92 0.92 0.92 0.92 0.92 0.96 0.96 0.96
Adj. Flow (vph) 0 1713 848 0 0 0 0 0 0 303 1034 0
RTOR Reduction (vph) 0 5 5 0 0 0 0 0 0 0 5 0
Lane Group Flow (vph) 0 1979 572 0 0 0 0 0 0 0 1332 0
Confl. Peds. (#/hr) 86 52 43 41
Confl. Bikes (#/hr) 8
Parking  (#/hr) 10 10 10 10
Turn Type Perm Perm
Protected Phases 4 6
Permitted Phases 4 6
Actuated Green, G (s) 32.0 32.0 20.0
Effective Green, g (s) 32.0 32.0 20.0
Actuated g/C Ratio 0.53 0.53 0.33
Clearance Time (s) 4.0 4.0 4.0
Lane Grp Cap (vph) 2371 590 1342
v/s Ratio Prot 0.45
v/s Ratio Perm c0.52 0.33
v/c Ratio 0.83 0.97 0.99
Uniform Delay, d1 11.8 13.5 19.9
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 3.7 30.2 22.8
Delay (s) 15.4 43.7 42.7
Level of Service B D D
Approach Delay (s) 21.8 0.0 0.0 42.7
Approach LOS C A A D

Intersection Summary
HCM Average Control Delay 29.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.98
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 75.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 No Project PM
7: 7th St & Broadway 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 110 1764 203 0 0 0 0 457 527 241 632 0
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 0.86 0.91 0.91 0.95
Frpb, ped/bikes 0.99 0.96 0.87 1.00
Flpb, ped/bikes 1.00 1.00 1.00 0.99
Frt 0.99 0.95 0.85 1.00
Flt Protected 1.00 1.00 1.00 0.99
Satd. Flow (prot) 5615 2721 1126 3053
Flt Permitted 1.00 1.00 1.00 0.58
Satd. Flow (perm) 5615 2721 1126 1810
Peak-hour factor, PHF 0.94 0.94 0.94 1.00 1.00 1.00 0.92 0.92 0.92 0.90 0.90 0.90
Adj. Flow (vph) 117 1877 216 0 0 0 0 497 573 268 702 0
RTOR Reduction (vph) 0 22 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 2188 0 0 0 0 0 738 332 0 970 0
Confl. Peds. (#/hr) 37 36 52 45 45 52
Confl. Bikes (#/hr) 8 8
Bus Blockages (#/hr) 0 0 0 0 0 0 0 10 0 0 10 0
Parking  (#/hr) 10 10 10
Turn Type Perm custom Perm
Protected Phases 4 2 6
Permitted Phases 4 6 6
Actuated Green, G (s) 31.5 41.5 41.5 41.5
Effective Green, g (s) 31.5 41.5 41.5 41.5
Actuated g/C Ratio 0.38 0.51 0.51 0.51
Clearance Time (s) 4.5 4.5 4.5 4.5
Lane Grp Cap (vph) 2157 1377 570 916
v/s Ratio Prot 0.27
v/s Ratio Perm 0.39 0.29 c0.54
v/c Ratio 1.01 0.54 0.58 1.12dl
Uniform Delay, d1 25.2 13.7 14.2 20.2
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 23.0 1.5 4.3 46.6
Delay (s) 48.2 15.2 18.5 66.9
Level of Service D B B E
Approach Delay (s) 48.2 0.0 16.2 66.9
Approach LOS D A B E

Intersection Summary
HCM Average Control Delay 44.4 HCM Level of Service D
HCM Volume to Capacity ratio 1.04
Actuated Cycle Length (s) 82.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 100.6% 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

HCM Signalized Intersection Capacity Analysis 2030 No Project PM
8: 8th St & Harrison St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 0 652 195 676 830 0 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.5 4.5
Lane Util. Factor 0.86 0.86 0.86
Frpb, ped/bikes 0.98 1.00 1.00
Flpb, ped/bikes 1.00 0.97 0.99
Frt 0.97 1.00 1.00
Flt Protected 1.00 0.95 0.99
Satd. Flow (prot) 5191 1324 4017
Flt Permitted 1.00 0.95 0.99
Satd. Flow (perm) 5191 1324 4017
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.96 0.96 0.96 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 0 709 212 704 865 0 0 0 0
RTOR Reduction (vph) 0 0 0 0 46 0 34 34 0 0 0 0
Lane Group Flow (vph) 0 0 0 0 875 0 346 1155 0 0 0 0
Confl. Peds. (#/hr) 52 67 53 46
Confl. Bikes (#/hr) 8
Bus Blockages (#/hr) 0 0 0 0 16 0 0 0 0 0 0 0
Parking  (#/hr) 10 10
Turn Type Perm
Protected Phases 2 1
Permitted Phases 1
Actuated Green, G (s) 23.0 28.5 28.5
Effective Green, g (s) 23.0 28.5 28.5
Actuated g/C Ratio 0.38 0.48 0.48
Clearance Time (s) 4.0 4.5 4.5
Lane Grp Cap (vph) 1990 629 1908
v/s Ratio Prot c0.17
v/s Ratio Perm 0.26 0.29
v/c Ratio 0.44 0.55 0.61
Uniform Delay, d1 13.7 11.2 11.6
Progression Factor 1.00 2.56 2.40
Incremental Delay, d2 0.7 1.9 0.8
Delay (s) 14.4 30.6 28.6
Level of Service B C C
Approach Delay (s) 0.0 14.4 29.1 0.0
Approach LOS A B C A

Intersection Summary
HCM Average Control Delay 23.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.53
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.5
Intersection Capacity Utilization 51.1% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2030 No Project PM
9: 8th St & Webster St 325 7th St Project

Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 436 926 0 0 0 0 0 806 449
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
Lane Util. Factor 0.86 0.86 *0.47 0.86
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 0.97 0.85
Flt Protected 0.95 0.99 1.00 1.00
Satd. Flow (prot) 1164 4088 2181 1084
Flt Permitted 0.95 0.99 1.00 1.00
Satd. Flow (perm) 1164 4088 2181 1084
Peak-hour factor, PHF 0.92 0.92 0.92 0.95 0.95 0.90 0.92 0.92 0.92 0.93 0.95 0.95
Adj. Flow (vph) 0 0 0 459 975 0 0 0 0 0 848 473
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 0 0 349 1085 0 0 0 0 0 1023 298
Confl. Bikes (#/hr) 8
Parking  (#/hr) 10 10 10 0
Turn Type Perm Perm
Protected Phases 2 1
Permitted Phases 2 1
Actuated Green, G (s) 27.0 27.0 29.0 29.0
Effective Green, g (s) 27.0 27.0 29.0 29.0
Actuated g/C Ratio 0.30 0.30 0.32 0.32
Clearance Time (s) 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) 349 1226 703 349
v/s Ratio Prot c0.47
v/s Ratio Perm c0.30 0.27 0.28
v/c Ratio 1.00 0.88 1.46 0.85
Uniform Delay, d1 31.5 30.0 30.5 28.5
Progression Factor 1.00 1.00 0.27 0.23
Incremental Delay, d2 48.2 9.5 207.5 8.6
Delay (s) 79.7 39.6 215.6 15.2
Level of Service E D F B
Approach Delay (s) 0.0 49.3 0.0 170.4
Approach LOS A D A F

Intersection Summary
HCM Average Control Delay 107.4 HCM Level of Service F
HCM Volume to Capacity ratio 1.24
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 34.0
Intersection Capacity Utilization 51.1% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 No Project PM
10: 9th St & Webster St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 10

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 518 212 0 0 0 0 0 0 210 1214 0
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 0.95 1.00 *0.75
Frpb, ped/bikes 1.00 0.88 1.00
Flpb, ped/bikes 1.00 1.00 0.98
Frt 1.00 0.85 1.00
Flt Protected 1.00 1.00 0.99
Satd. Flow (prot) 2946 1071 4714
Flt Permitted 1.00 1.00 0.99
Satd. Flow (perm) 2946 1071 4714
Peak-hour factor, PHF 1.00 0.84 0.84 0.92 0.92 0.92 0.92 0.92 0.92 0.89 0.89 0.94
Adj. Flow (vph) 0 617 252 0 0 0 0 0 0 236 1364 0
RTOR Reduction (vph) 0 0 176 0 0 0 0 0 0 0 32 0
Lane Group Flow (vph) 0 617 76 0 0 0 0 0 0 0 1568 0
Confl. Peds. (#/hr) 110 101 139 91
Confl. Bikes (#/hr) 8
Parking  (#/hr) 10 10 10 10
Turn Type Perm Perm
Protected Phases 2 1
Permitted Phases 2 1
Actuated Green, G (s) 27.0 27.0 29.0
Effective Green, g (s) 27.0 27.0 29.0
Actuated g/C Ratio 0.30 0.30 0.32
Clearance Time (s) 4.0 4.0 4.0
Lane Grp Cap (vph) 884 321 1519
v/s Ratio Prot c0.21
v/s Ratio Perm 0.07 0.33
v/c Ratio 0.70 0.24 1.03
Uniform Delay, d1 27.9 23.7 30.5
Progression Factor 1.00 1.00 0.98
Incremental Delay, d2 4.6 1.7 31.3
Delay (s) 32.4 25.4 61.1
Level of Service C C E
Approach Delay (s) 30.4 0.0 0.0 61.1
Approach LOS C A A E

Intersection Summary
HCM Average Control Delay 50.3 HCM Level of Service D
HCM Volume to Capacity ratio 0.87
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 34.0
Intersection Capacity Utilization 50.4% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 No Project PM
11: 10th St & Webster St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 11

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 376 0 0 0 0 1010
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0
Lane Util. Factor 0.97 0.86
Frpb, ped/bikes 1.00 1.00
Flpb, ped/bikes 1.00 1.00
Frt 1.00 1.00
Flt Protected 0.95 1.00
Satd. Flow (prot) 2858 5551
Flt Permitted 0.95 1.00
Satd. Flow (perm) 2858 5551
Peak-hour factor, PHF 0.89 0.89 0.92 0.92 0.94 0.94
Adj. Flow (vph) 422 0 0 0 0 1074
RTOR Reduction (vph) 42 0 0 0 0 0
Lane Group Flow (vph) 380 0 0 0 0 1074
Confl. Peds. (#/hr) 113 121
Parking  (#/hr) 10 10
Turn Type
Protected Phases 4 2
Permitted Phases
Actuated Green, G (s) 16.0 23.0
Effective Green, g (s) 16.0 23.0
Actuated g/C Ratio 0.36 0.51
Clearance Time (s) 3.0 3.0
Lane Grp Cap (vph) 1016 2837
v/s Ratio Prot c0.13 c0.19
v/s Ratio Perm
v/c Ratio 0.37 0.38
Uniform Delay, d1 10.8 6.7
Progression Factor 1.00 1.00
Incremental Delay, d2 1.1 0.4
Delay (s) 11.8 7.1
Level of Service B A
Approach Delay (s) 11.8 0.0 7.1
Approach LOS B A A

Intersection Summary
HCM Average Control Delay 8.4 HCM Level of Service A
HCM Volume to Capacity ratio 0.38
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 6.0
Intersection Capacity Utilization 34.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 No Project PM
12: 11th St & Harrison St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 12

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 175 1069 48 0 0 0 0 695 292 57 78 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 3.5 3.5
Lane Util. Factor 0.86 0.95 0.95
Frpb, ped/bikes 0.99 0.96 1.00
Flpb, ped/bikes 0.99 1.00 0.99
Frt 0.99 0.96 1.00
Flt Protected 0.99 1.00 0.98
Satd. Flow (prot) 6123 3255 3181
Flt Permitted 0.99 1.00 0.60
Satd. Flow (perm) 6123 3255 1964
Peak-hour factor, PHF 0.84 0.84 0.84 0.92 0.92 0.92 1.00 0.99 0.99 0.80 0.80 0.84
Adj. Flow (vph) 208 1273 57 0 0 0 0 702 295 71 98 0
RTOR Reduction (vph) 0 9 0 0 0 0 0 12 0 0 0 0
Lane Group Flow (vph) 0 1529 0 0 0 0 0 985 0 0 169 0
Confl. Peds. (#/hr) 73 131 76 113 113 76
Confl. Bikes (#/hr) 8 8
Bus Blockages (#/hr) 0 12 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr) 10 10 10 10
Turn Type Perm Perm
Protected Phases 2 4 4
Permitted Phases 2 4
Actuated Green, G (s) 31.0 21.5 21.5
Effective Green, g (s) 31.0 21.5 21.5
Actuated g/C Ratio 0.52 0.36 0.36
Clearance Time (s) 4.0 3.5 3.5
Lane Grp Cap (vph) 3164 1166 704
v/s Ratio Prot c0.30
v/s Ratio Perm 0.25 0.09
v/c Ratio 0.48 0.84 0.24
Uniform Delay, d1 9.3 17.7 13.5
Progression Factor 1.00 1.00 1.06
Incremental Delay, d2 0.5 7.6 0.8
Delay (s) 9.9 25.3 15.1
Level of Service A C B
Approach Delay (s) 9.9 0.0 25.3 15.1
Approach LOS A A C B

Intersection Summary
HCM Average Control Delay 15.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 7.5
Intersection Capacity Utilization 74.2% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2030 No Project PM
13: 12th St & Harrison St 325 7th St Project
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 102 1400 236 277 723 0 0 91 54
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 3.5 3.5
Lane Util. Factor 0.86 0.95 0.95
Frpb, ped/bikes 0.99 1.00 0.97
Flpb, ped/bikes 0.99 0.99 1.00
Frt 0.98 1.00 0.94
Flt Protected 1.00 0.99 1.00
Satd. Flow (prot) 6013 3193 3252
Flt Permitted 1.00 0.79 1.00
Satd. Flow (perm) 6013 2555 3252
Peak-hour factor, PHF 0.92 0.92 0.92 0.86 0.86 0.86 0.91 0.91 0.91 0.86 0.63 0.63
Adj. Flow (vph) 0 0 0 119 1628 274 304 795 0 0 144 86
RTOR Reduction (vph) 0 0 0 0 14 0 0 0 0 0 6 0
Lane Group Flow (vph) 0 0 0 0 2007 0 0 1099 0 0 224 0
Confl. Peds. (#/hr) 93 78 56 79 79 56
Confl. Bikes (#/hr) 8 8
Bus Blockages (#/hr) 0 0 0 0 21 0 0 0 0 0 0 0
Parking  (#/hr) 10 10 10 10
Turn Type Perm Perm
Protected Phases 6 4 4
Permitted Phases 6 4
Actuated Green, G (s) 31.5 21.5 21.5
Effective Green, g (s) 31.5 21.5 21.5
Actuated g/C Ratio 0.52 0.36 0.36
Clearance Time (s) 3.5 3.5 3.5
Lane Grp Cap (vph) 3157 916 1165
v/s Ratio Prot 0.07
v/s Ratio Perm 0.33 c0.43
v/c Ratio 0.64 1.20 0.19
Uniform Delay, d1 10.2 19.2 13.3
Progression Factor 1.00 1.62 1.00
Incremental Delay, d2 1.0 98.2 0.4
Delay (s) 11.1 129.5 13.6
Level of Service B F B
Approach Delay (s) 0.0 11.1 129.5 13.6
Approach LOS A B F B

Intersection Summary
HCM Average Control Delay 50.1 HCM Level of Service D
HCM Volume to Capacity ratio 0.86
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 7.0
Intersection Capacity Utilization 79.5% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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HCM Signalized Intersection Capacity Analysis 2030 with Project AM
1: 5th St & Oak St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 402 732 202 0 0 0 0 350 103 4 167 0
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) 3.5 3.5 3.5
Lane Util. Factor 0.91 1.00 1.00
Frpb, ped/bikes 0.99 0.99 1.00
Flpb, ped/bikes 1.00 1.00 1.00
Frt 0.98 0.97 1.00
Flt Protected 0.99 1.00 1.00
Satd. Flow (prot) 4848 2033 1628
Flt Permitted 0.99 1.00 0.99
Satd. Flow (perm) 2000 2033 1614
Peak-hour factor, PHF 0.95 0.95 0.95 1.00 1.00 1.00 0.81 0.95 0.95 0.95 0.95 0.92
Adj. Flow (vph) 423 771 213 0 0 0 0 368 108 4 176 0
RTOR Reduction (vph) 0 57 0 0 0 0 0 24 0 0 0 0
Lane Group Flow (vph) 0 1351 0 0 0 0 0 452 0 0 180 0
Confl. Peds. (#/hr) 9 17 7 15 15 7
Confl. Bikes (#/hr) 8 8
Parking  (#/hr) 5 5
Turn Type Perm Perm
Protected Phases 1 2 2
Permitted Phases 1 2
Actuated Green, G (s) 22.5 15.5 15.5
Effective Green, g (s) 22.5 15.5 15.5
Actuated g/C Ratio 0.50 0.34 0.34
Clearance Time (s) 3.5 3.5 3.5
Lane Grp Cap (vph) 1000 700 556
v/s Ratio Prot c0.22
v/s Ratio Perm c0.68 0.11
v/c Ratio 1.35 0.65 0.32
Uniform Delay, d1 11.2 12.4 10.9
Progression Factor 1.00 1.00 1.43
Incremental Delay, d2 164.4 4.6 1.4
Delay (s) 175.6 17.0 17.0
Level of Service F B B
Approach Delay (s) 175.6 0.0 17.0 17.0
Approach LOS F A B B

Intersection Summary
HCM Average Control Delay 125.2 HCM Level of Service F
HCM Volume to Capacity ratio 1.06
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 7.0
Intersection Capacity Utilization 58.8% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 with Project AM
2: 5th St & Jackson St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 383 793 314 0 0 0 0 214 21 48 112 0
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
Lane Util. Factor 0.91 1.00 1.00
Frpb, ped/bikes 0.99 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00
Frt 0.97 0.99 1.00
Flt Protected 0.99 1.00 0.99
Satd. Flow (prot) 4793 1834 1603
Flt Permitted 0.99 1.00 0.86
Satd. Flow (perm) 4793 1834 1395
Peak-hour factor, PHF 0.96 0.96 0.96 1.00 1.00 1.00 0.82 0.82 0.82 0.83 0.83 0.83
Adj. Flow (vph) 399 826 327 0 0 0 0 261 26 58 135 0
RTOR Reduction (vph) 0 107 0 0 0 0 0 8 0 0 0 0
Lane Group Flow (vph) 0 1445 0 0 0 0 0 279 0 0 193 0
Confl. Peds. (#/hr) 8 11 11 8 7 9 9 7
Confl. Bikes (#/hr) 8 8
Parking  (#/hr) 5 5 5
Turn Type Perm Perm
Protected Phases 1 2 2
Permitted Phases 1 2
Actuated Green, G (s) 12.5 23.5 23.5
Effective Green, g (s) 12.5 23.5 23.5
Actuated g/C Ratio 0.28 0.52 0.52
Clearance Time (s) 4.5 4.5 4.5
Lane Grp Cap (vph) 1331 958 729
v/s Ratio Prot c0.15
v/s Ratio Perm 0.30 0.14
v/c Ratio 1.09 0.29 0.26
Uniform Delay, d1 16.2 6.1 6.0
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 51.4 0.8 0.9
Delay (s) 67.7 6.8 6.8
Level of Service E A A
Approach Delay (s) 67.7 0.0 6.8 6.8
Approach LOS E A A A

Intersection Summary
HCM Average Control Delay 53.3 HCM Level of Service D
HCM Volume to Capacity ratio 0.57
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 83.0% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 with Project AM
3: 6th St & Oak St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 3

Movement WBR NBL NBT NWL2 NWL NWR
Lane Configurations
Volume (vph) 31 309 813 137 76 895
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.5 3.0 3.0
Lane Util. Factor 1.00 0.95 0.97 0.91
Frpb, ped/bikes 0.82 1.00 0.98 0.98
Flpb, ped/bikes 1.00 1.00 0.99 1.00
Frt 0.86 1.00 0.90 0.85
Flt Protected 1.00 0.98 0.98 1.00
Satd. Flow (prot) 1314 3228 3129 1406
Flt Permitted 1.00 0.98 0.98 1.00
Satd. Flow (perm) 1314 3228 3129 1406
Peak-hour factor, PHF 0.92 0.75 0.96 0.77 0.86 0.89
Adj. Flow (vph) 34 412 847 178 88 1006
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 34 0 1259 0 769 503
Confl. Peds. (#/hr) 51 10 17 11
Confl. Bikes (#/hr) 2 8
Parking  (#/hr) 8
Turn Type custom Perm Perm Perm
Protected Phases 3 1
Permitted Phases 2 3 1 1
Actuated Green, G (s) 4.0 16.3 22.2 22.2
Effective Green, g (s) 4.0 16.3 22.2 22.2
Actuated g/C Ratio 0.09 0.36 0.49 0.49
Clearance Time (s) 3.0 3.5 3.0 3.0
Lane Grp Cap (vph) 117 1169 1544 694
v/s Ratio Prot
v/s Ratio Perm 0.03 0.39 0.25 c0.36
v/c Ratio 0.29 1.08 0.50 0.72
Uniform Delay, d1 19.2 14.3 7.7 9.0
Progression Factor 1.00 0.86 1.00 1.00
Incremental Delay, d2 6.2 46.8 1.2 6.5
Delay (s) 25.4 59.2 8.8 15.5
Level of Service C E A B
Approach Delay (s) 59.2 11.4
Approach LOS E B

Intersection Summary
HCM Average Control Delay 35.1 HCM Level of Service D
HCM Volume to Capacity ratio 0.87
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 6.5
Intersection Capacity Utilization 85.5% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 with Project AM
4: I-880 NB Onramp & Jackson St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 20 449 148 216 370 0 0 150 1965
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 5.5 5.5 5.5 5.5
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 0.95
Frpb, ped/bikes 1.00 1.00 0.93 1.00 0.99 0.98
Flpb, ped/bikes 0.96 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.65
Flt Protected 0.95 1.00 1.00 0.98 1.00 1.00
Satd. Flow (prot) 1704 1863 1478 1814 1747 1133
Flt Permitted 0.95 1.00 1.00 0.85 1.00 1.00
Satd. Flow (perm) 1704 1863 1478 1570 1747 1150
Peak-hour factor, PHF 0.92 0.92 0.92 0.95 0.96 0.95 0.95 0.95 0.96 0.95 0.95 0.95
Adj. Flow (vph) 0 0 0 21 468 156 227 389 0 0 158 2068
RTOR Reduction (vph) 0 0 0 0 0 118 0 0 0 0 29 29
Lane Group Flow (vph) 0 0 0 21 468 38 0 616 0 0 1101 1067
Confl. Peds. (#/hr) 18 17 16 16
Confl. Bikes (#/hr) 8 8
Parking  (#/hr) 5
Turn Type Perm Perm Perm Perm
Protected Phases 6 8 4
Permitted Phases 6 6 8 4
Actuated Green, G (s) 14.5 14.5 14.5 34.5 34.5 34.5
Effective Green, g (s) 14.5 14.5 14.5 34.5 34.5 34.5
Actuated g/C Ratio 0.24 0.24 0.24 0.58 0.58 0.58
Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5
Lane Grp Cap (vph) 412 450 357 903 1005 661
v/s Ratio Prot c0.25 0.63
v/s Ratio Perm 0.01 0.03 0.39 c0.93
v/c Ratio 0.05 1.04 0.11 0.68 1.10 1.61
Uniform Delay, d1 17.5 22.8 17.7 8.9 12.8 12.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 53.2 0.6 4.2 58.2 283.4
Delay (s) 17.7 75.9 18.3 13.1 71.0 296.2
Level of Service B E B B E F
Approach Delay (s) 0.0 60.1 13.1 181.9
Approach LOS A E B F

Intersection Summary
HCM Average Control Delay 129.5 HCM Level of Service F
HCM Volume to Capacity ratio 1.44
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 149.9% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2030 with Project AM
5: 7th St & Harrison St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 91 399 0 0 0 0 0 1216 2312 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 9.0
Lane Util. Factor 0.91 0.91 0.88
Frpb, ped/bikes 1.00 1.00 0.96
Flpb, ped/bikes 1.00 1.00 1.00
Frt 1.00 1.00 0.85
Flt Protected 0.99 1.00 1.00
Satd. Flow (prot) 4983 3585 2677
Flt Permitted 0.99 1.00 1.00
Satd. Flow (perm) 4983 5085 1750
Peak-hour factor, PHF 0.72 0.72 1.00 0.92 0.92 0.92 0.95 0.96 0.96 0.92 0.92 0.92
Adj. Flow (vph) 126 554 0 0 0 0 0 1267 2408 0 0 0
RTOR Reduction (vph) 0 6 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 675 0 0 0 0 0 1267 2408 0 0 0
Confl. Peds. (#/hr) 25 11 27 13
Confl. Bikes (#/hr) 8
Bus Blockages (#/hr) 0 6 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr) 5
Turn Type Perm custom
Protected Phases 2 1
Permitted Phases 2 3
Actuated Green, G (s) 27.0 23.0 60.0
Effective Green, g (s) 27.0 23.0 60.0
Actuated g/C Ratio 0.45 0.38 1.00
Clearance Time (s) 5.0 5.0 25.0
Lane Grp Cap (vph) 2242 1374 1750
v/s Ratio Prot 0.35
v/s Ratio Perm 0.14 c1.38
v/c Ratio 0.30 0.92 1.38
Uniform Delay, d1 10.5 17.6 30.0
Progression Factor 1.68 1.00 1.00
Incremental Delay, d2 0.3 11.6 172.9
Delay (s) 17.9 29.3 202.9
Level of Service B C F
Approach Delay (s) 17.9 0.0 143.0 0.0
Approach LOS B A F A

Intersection Summary
HCM Average Control Delay 123.5 HCM Level of Service F
HCM Volume to Capacity ratio 1.38
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 0.0
Intersection Capacity Utilization 116.4% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 with Project AM
6: 7th St & Webster St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 455 676 0 0 0 0 0 0 153 1272 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1615 1900
Total Lost time (s) 4.0 4.0 4.0
Lane Util. Factor 0.86 0.86 0.91
Frpb, ped/bikes 0.98 0.96 1.00
Flpb, ped/bikes 1.00 1.00 1.00
Frt 0.94 0.85 1.00
Flt Protected 1.00 1.00 0.99
Satd. Flow (prot) 4246 1150 4112
Flt Permitted 1.00 1.00 0.99
Satd. Flow (perm) 4246 1150 4112
Peak-hour factor, PHF 0.97 0.97 0.97 0.92 0.92 0.92 0.92 0.92 0.92 0.94 0.94 0.94
Adj. Flow (vph) 0 469 697 0 0 0 0 0 0 163 1353 0
RTOR Reduction (vph) 0 5 5 0 0 0 0 0 0 0 25 0
Lane Group Flow (vph) 0 813 343 0 0 0 0 0 0 0 1491 0
Confl. Peds. (#/hr) 42 31 26 13
Confl. Bikes (#/hr) 8
Parking  (#/hr) 5 5 5 5
Turn Type Perm Perm
Protected Phases 4 6
Permitted Phases 4 6
Actuated Green, G (s) 28.0 28.0 24.0
Effective Green, g (s) 28.0 28.0 24.0
Actuated g/C Ratio 0.47 0.47 0.40
Clearance Time (s) 4.0 4.0 4.0
Lane Grp Cap (vph) 1981 537 1645
v/s Ratio Prot 0.19
v/s Ratio Perm c0.30 0.36
v/c Ratio 0.41 0.64 0.91
Uniform Delay, d1 10.6 12.2 16.9
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 0.6 5.7 8.8
Delay (s) 11.2 17.9 25.7
Level of Service B B C
Approach Delay (s) 13.2 0.0 0.0 25.7
Approach LOS B A A C

Intersection Summary
HCM Average Control Delay 20.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 69.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 with Project AM
7: 7th St & Broadway 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 53 719 220 0 0 0 0 514 386 140 448 0
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 0.86 0.91 0.91 0.95
Frpb, ped/bikes 0.99 0.98 0.91 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00
Frt 0.97 0.97 0.85 1.00
Flt Protected 1.00 1.00 1.00 0.99
Satd. Flow (prot) 5478 2864 1184 3070
Flt Permitted 1.00 1.00 1.00 0.63
Satd. Flow (perm) 5478 2864 1184 1950
Peak-hour factor, PHF 0.79 0.79 0.79 1.00 1.00 1.00 1.00 0.92 0.92 0.96 0.96 1.00
Adj. Flow (vph) 67 910 278 0 0 0 0 559 420 146 467 0
RTOR Reduction (vph) 0 63 0 0 0 0 0 17 17 0 0 0
Lane Group Flow (vph) 0 1192 0 0 0 0 0 664 281 0 613 0
Confl. Peds. (#/hr) 28 34 43 26 26 43
Confl. Bikes (#/hr) 8 8
Bus Blockages (#/hr) 0 0 0 0 0 0 0 10 0 0 10 0
Parking  (#/hr) 5 5 5
Turn Type Perm custom Perm
Protected Phases 4 2 6
Permitted Phases 4 6 6
Actuated Green, G (s) 31.5 41.5 41.5 41.5
Effective Green, g (s) 31.5 41.5 41.5 41.5
Actuated g/C Ratio 0.38 0.51 0.51 0.51
Clearance Time (s) 4.5 4.5 4.5 4.5
Lane Grp Cap (vph) 2104 1449 599 987
v/s Ratio Prot 0.23
v/s Ratio Perm 0.22 0.24 c0.31
v/c Ratio 0.57 0.46 0.47 0.62
Uniform Delay, d1 19.9 13.0 13.1 14.6
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.1 1.0 2.6 2.9
Delay (s) 21.0 14.1 15.7 17.5
Level of Service C B B B
Approach Delay (s) 21.0 0.0 14.6 17.5
Approach LOS C A B B

Intersection Summary
HCM Average Control Delay 18.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.60
Actuated Cycle Length (s) 82.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 68.3% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 with Project AM
8: 8th St & Harrison St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 0 881 197 465 890 0 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.5 4.5
Lane Util. Factor 0.86 0.86 0.86
Frpb, ped/bikes 0.99 1.00 1.00
Flpb, ped/bikes 1.00 0.97 1.00
Frt 0.97 1.00 1.00
Flt Protected 1.00 0.95 0.99
Satd. Flow (prot) 5272 1329 4102
Flt Permitted 1.00 0.95 0.99
Satd. Flow (perm) 5272 1329 4102
Peak-hour factor, PHF 0.92 0.92 0.92 0.90 0.90 0.90 0.95 0.95 0.95 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 0 979 219 489 937 0 0 0 0
RTOR Reduction (vph) 0 0 0 0 62 0 5 5 0 0 0 0
Lane Group Flow (vph) 0 0 0 0 1136 0 342 1074 0 0 0 0
Confl. Peds. (#/hr) 42 52 53 38
Confl. Bikes (#/hr) 8
Bus Blockages (#/hr) 0 0 0 0 18 0 0 0 0 0 0 0
Parking  (#/hr) 5 5
Turn Type Perm
Protected Phases 2 1
Permitted Phases 1
Actuated Green, G (s) 19.0 32.5 32.5
Effective Green, g (s) 19.0 32.5 32.5
Actuated g/C Ratio 0.32 0.54 0.54
Clearance Time (s) 4.0 4.5 4.5
Lane Grp Cap (vph) 1669 720 2222
v/s Ratio Prot c0.22
v/s Ratio Perm 0.26 0.26
v/c Ratio 0.68 0.47 0.48
Uniform Delay, d1 17.9 8.5 8.5
Progression Factor 1.00 2.30 2.31
Incremental Delay, d2 2.3 1.1 0.4
Delay (s) 20.1 20.7 20.1
Level of Service C C C
Approach Delay (s) 0.0 20.1 20.3 0.0
Approach LOS A C C A

Intersection Summary
HCM Average Control Delay 20.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.56
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.5
Intersection Capacity Utilization 55.6% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2030 with Project AM
9: 8th St & Webster St 325 7th St Project

Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 434 1019 0 0 0 0 0 1056 305
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
Lane Util. Factor 0.86 0.86 *0.47 0.86
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 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1198 4130 2353 1054
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1198 4130 2353 1054
Peak-hour factor, PHF 0.92 0.92 0.92 0.95 0.95 0.91 0.92 0.92 0.92 0.91 0.95 0.95
Adj. Flow (vph) 0 0 0 457 1073 0 0 0 0 0 1112 321
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 0 0 370 1160 0 0 0 0 0 1144 289
Confl. Bikes (#/hr) 8
Parking  (#/hr) 5 5 5
Turn Type Perm Perm
Protected Phases 2 1
Permitted Phases 2 1
Actuated Green, G (s) 27.0 27.0 29.0 29.0
Effective Green, g (s) 27.0 27.0 29.0 29.0
Actuated g/C Ratio 0.30 0.30 0.32 0.32
Clearance Time (s) 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) 359 1239 758 340
v/s Ratio Prot c0.49
v/s Ratio Perm c0.31 0.28 0.27
v/c Ratio 1.03 0.94 1.51 0.85
Uniform Delay, d1 31.5 30.7 30.5 28.5
Progression Factor 1.00 1.00 0.36 0.32
Incremental Delay, d2 55.6 14.3 233.6 15.6
Delay (s) 87.1 44.9 244.6 24.7
Level of Service F D F C
Approach Delay (s) 0.0 55.1 0.0 200.3
Approach LOS A E A F

Intersection Summary
HCM Average Control Delay 125.3 HCM Level of Service F
HCM Volume to Capacity ratio 1.28
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 34.0
Intersection Capacity Utilization 55.6% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 with Project AM
10: 9th St & Webster St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 10

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 226 93 0 0 0 0 0 0 209 953 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1425 1900
Total Lost time (s) 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.86
Frpb, ped/bikes 1.00 0.91 1.00
Flpb, ped/bikes 1.00 1.00 0.99
Frt 1.00 0.85 1.00
Flt Protected 1.00 1.00 0.99
Satd. Flow (prot) 2986 1136 4100
Flt Permitted 1.00 1.00 0.99
Satd. Flow (perm) 2986 1136 4100
Peak-hour factor, PHF 0.83 0.83 0.83 0.92 0.92 0.92 0.92 0.92 0.92 0.88 0.88 0.88
Adj. Flow (vph) 0 272 112 0 0 0 0 0 0 238 1083 0
RTOR Reduction (vph) 0 0 78 0 0 0 0 0 0 0 44 0
Lane Group Flow (vph) 0 272 34 0 0 0 0 0 0 0 1277 0
Confl. Peds. (#/hr) 67 73 76 52
Confl. Bikes (#/hr) 8
Parking  (#/hr) 5 5 5 5
Turn Type Perm Perm
Protected Phases 2 1
Permitted Phases 2 1
Actuated Green, G (s) 27.0 27.0 29.0
Effective Green, g (s) 27.0 27.0 29.0
Actuated g/C Ratio 0.30 0.30 0.32
Clearance Time (s) 4.0 4.0 4.0
Lane Grp Cap (vph) 896 341 1321
v/s Ratio Prot c0.09
v/s Ratio Perm 0.03 0.31
v/c Ratio 0.30 0.10 0.97
Uniform Delay, d1 24.3 22.7 30.0
Progression Factor 1.00 1.00 0.98
Incremental Delay, d2 0.9 0.6 17.1
Delay (s) 25.1 23.3 46.5
Level of Service C C D
Approach Delay (s) 24.6 0.0 0.0 46.5
Approach LOS C A A D

Intersection Summary
HCM Average Control Delay 41.6 HCM Level of Service D
HCM Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 34.0
Intersection Capacity Utilization 45.2% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 with Project AM
11: 10th St & Webster St 325 7th St Project

Synchro 7 -  Report
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 506 0 0 0 0 890
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0
Lane Util. Factor 0.97 0.86
Frpb, ped/bikes 1.00 1.00
Flpb, ped/bikes 1.00 1.00
Frt 1.00 1.00
Flt Protected 0.95 1.00
Satd. Flow (prot) 2897 5587
Flt Permitted 0.95 1.00
Satd. Flow (perm) 2897 5587
Peak-hour factor, PHF 0.90 0.90 0.92 0.92 0.83 0.83
Adj. Flow (vph) 562 0 0 0 0 1072
RTOR Reduction (vph) 59 0 0 0 0 0
Lane Group Flow (vph) 503 0 0 0 0 1072
Confl. Peds. (#/hr) 57 63
Parking  (#/hr) 5 5
Turn Type
Protected Phases 4 2
Permitted Phases
Actuated Green, G (s) 16.0 23.0
Effective Green, g (s) 16.0 23.0
Actuated g/C Ratio 0.36 0.51
Clearance Time (s) 3.0 3.0
Lane Grp Cap (vph) 1030 2856
v/s Ratio Prot c0.17 c0.19
v/s Ratio Perm
v/c Ratio 0.49 0.38
Uniform Delay, d1 11.3 6.7
Progression Factor 1.00 1.00
Incremental Delay, d2 1.7 0.4
Delay (s) 13.0 7.0
Level of Service B A
Approach Delay (s) 13.0 0.0 7.0
Approach LOS B A A

Intersection Summary
HCM Average Control Delay 9.1 HCM Level of Service A
HCM Volume to Capacity ratio 0.42
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 6.0
Intersection Capacity Utilization 37.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 with Project AM
12: 11th St & Harrison St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 12

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 60 586 26 0 0 0 0 956 257 58 55 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 3.5 3.5
Lane Util. Factor 0.86 0.95 0.95
Frpb, ped/bikes 0.99 0.98 1.00
Flpb, ped/bikes 0.99 1.00 1.00
Frt 0.99 0.97 1.00
Flt Protected 1.00 1.00 0.98
Satd. Flow (prot) 6180 3353 3235
Flt Permitted 1.00 1.00 0.58
Satd. Flow (perm) 6180 3353 1936
Peak-hour factor, PHF 0.94 0.94 0.94 0.92 0.92 0.92 0.92 0.92 0.92 0.80 0.80 0.80
Adj. Flow (vph) 64 623 28 0 0 0 0 1039 279 72 69 0
RTOR Reduction (vph) 0 9 0 0 0 0 0 40 0 0 0 0
Lane Group Flow (vph) 0 706 0 0 0 0 0 1278 0 0 141 0
Confl. Peds. (#/hr) 63 91 56 87 87 56
Confl. Bikes (#/hr) 8
Bus Blockages (#/hr) 0 12 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr) 5 5 5 5
Turn Type Perm Perm
Protected Phases 2 4 4
Permitted Phases 2 4
Actuated Green, G (s) 31.0 21.5 21.5
Effective Green, g (s) 31.0 21.5 21.5
Actuated g/C Ratio 0.52 0.36 0.36
Clearance Time (s) 4.0 3.5 3.5
Lane Grp Cap (vph) 3193 1201 694
v/s Ratio Prot c0.38
v/s Ratio Perm 0.11 0.07
v/c Ratio 0.22 1.06 0.20
Uniform Delay, d1 7.9 19.2 13.3
Progression Factor 1.00 1.00 0.93
Incremental Delay, d2 0.2 44.7 0.7
Delay (s) 8.1 64.0 13.0
Level of Service A E B
Approach Delay (s) 8.1 0.0 64.0 13.0
Approach LOS A A E B

Intersection Summary
HCM Average Control Delay 42.3 HCM Level of Service D
HCM Volume to Capacity ratio 0.57
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 7.5
Intersection Capacity Utilization 69.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2030 with Project AM
13: 12th St & Harrison St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 13

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 51 913 99 211 762 0 0 81 55
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 3.5 3.5
Lane Util. Factor 0.86 0.95 0.95
Frpb, ped/bikes 0.99 1.00 0.98
Flpb, ped/bikes 1.00 0.99 1.00
Frt 0.99 1.00 0.94
Flt Protected 1.00 0.99 1.00
Satd. Flow (prot) 6093 3260 3252
Flt Permitted 1.00 0.82 1.00
Satd. Flow (perm) 6093 2696 3252
Peak-hour factor, PHF 0.92 0.92 0.92 0.96 0.96 0.96 0.86 0.86 0.86 0.62 0.62 0.62
Adj. Flow (vph) 0 0 0 53 951 103 245 886 0 0 131 89
RTOR Reduction (vph) 0 0 0 0 12 0 0 0 0 0 43 0
Lane Group Flow (vph) 0 0 0 0 1095 0 0 1131 0 0 177 0
Confl. Peds. (#/hr) 86 73 43 51 51 43
Confl. Bikes (#/hr) 4
Bus Blockages (#/hr) 0 0 0 0 21 0 0 0 0 0 0 0
Parking  (#/hr) 5 5 5 5
Turn Type Perm Perm
Protected Phases 6 4 4
Permitted Phases 6 4
Actuated Green, G (s) 31.5 21.5 21.5
Effective Green, g (s) 31.5 21.5 21.5
Actuated g/C Ratio 0.52 0.36 0.36
Clearance Time (s) 3.5 3.5 3.5
Lane Grp Cap (vph) 3199 966 1165
v/s Ratio Prot 0.05
v/s Ratio Perm 0.18 c0.42
v/c Ratio 0.34 1.17 0.15
Uniform Delay, d1 8.3 19.2 13.1
Progression Factor 1.00 1.36 1.00
Incremental Delay, d2 0.3 79.9 0.3
Delay (s) 8.5 106.1 13.3
Level of Service A F B
Approach Delay (s) 0.0 8.5 106.1 13.3
Approach LOS A A F B

Intersection Summary
HCM Average Control Delay 53.9 HCM Level of Service D
HCM Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 7.0
Intersection Capacity Utilization 68.3% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2030 with Project PM
1: 5th St & Oak St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 337 662 95 0 0 0 0 704 97 3 211 0
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) 3.5 3.5 3.5
Lane Util. Factor 0.91 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00
Flpb, ped/bikes 0.99 1.00 1.00
Frt 0.99 0.98 1.00
Flt Protected 0.98 1.00 1.00
Satd. Flow (prot) 4891 2069 1582
Flt Permitted 0.98 1.00 0.67
Satd. Flow (perm) 1100 2069 1062
Peak-hour factor, PHF 0.95 0.95 0.95 1.00 1.00 1.00 0.84 0.95 0.95 0.95 0.95 0.70
Adj. Flow (vph) 355 697 100 0 0 0 0 741 102 3 222 0
RTOR Reduction (vph) 0 25 0 0 0 0 0 11 0 0 0 0
Lane Group Flow (vph) 0 1127 0 0 0 0 0 832 0 0 225 0
Confl. Peds. (#/hr) 22 23 16 14 14 16
Confl. Bikes (#/hr) 8
Parking  (#/hr) 10 10
Turn Type Perm Perm
Protected Phases 1 2 2
Permitted Phases 1 2
Actuated Green, G (s) 22.5 15.5 15.5
Effective Green, g (s) 22.5 15.5 15.5
Actuated g/C Ratio 0.50 0.34 0.34
Clearance Time (s) 3.5 3.5 3.5
Lane Grp Cap (vph) 550 713 366
v/s Ratio Prot c0.40
v/s Ratio Perm c1.02 0.21
v/c Ratio 2.05 1.17 0.61
Uniform Delay, d1 11.2 14.8 12.3
Progression Factor 1.00 1.00 0.57
Incremental Delay, d2 478.4 89.8 6.9
Delay (s) 489.6 104.5 13.9
Level of Service F F B
Approach Delay (s) 489.6 0.0 104.5 13.9
Approach LOS F A F B

Intersection Summary
HCM Average Control Delay 295.2 HCM Level of Service F
HCM Volume to Capacity ratio 1.69
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 7.0
Intersection Capacity Utilization 71.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 with Project PM
2: 5th St & Jackson St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 395 716 262 0 0 0 0 389 34 173 71 0
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
Lane Util. Factor 0.91 1.00 1.00
Frpb, ped/bikes 0.99 1.00 1.00
Flpb, ped/bikes 0.99 1.00 1.00
Frt 0.97 0.99 1.00
Flt Protected 0.99 1.00 0.97
Satd. Flow (prot) 4790 1837 1523
Flt Permitted 0.99 1.00 0.47
Satd. Flow (perm) 4790 1837 738
Peak-hour factor, PHF 0.96 0.96 0.96 1.00 1.00 1.00 0.84 0.84 0.84 0.90 0.90 0.90
Adj. Flow (vph) 411 746 273 0 0 0 0 463 40 192 79 0
RTOR Reduction (vph) 0 87 0 0 0 0 0 7 0 0 0 0
Lane Group Flow (vph) 0 1343 0 0 0 0 0 496 0 0 271 0
Confl. Peds. (#/hr) 12 13 13 12 11 12 12 11
Confl. Bikes (#/hr) 8 8
Parking  (#/hr) 10 10 10
Turn Type Perm Perm
Protected Phases 1 2 2
Permitted Phases 1 2
Actuated Green, G (s) 12.5 23.5 23.5
Effective Green, g (s) 12.5 23.5 23.5
Actuated g/C Ratio 0.28 0.52 0.52
Clearance Time (s) 4.5 4.5 4.5
Lane Grp Cap (vph) 1331 959 385
v/s Ratio Prot 0.27
v/s Ratio Perm 0.28 c0.37
v/c Ratio 1.01 0.52 0.70
Uniform Delay, d1 16.2 7.0 8.1
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 27.0 2.0 10.3
Delay (s) 43.2 9.0 18.4
Level of Service D A B
Approach Delay (s) 43.2 0.0 9.0 18.4
Approach LOS D A A B

Intersection Summary
HCM Average Control Delay 32.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 83.6% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 with Project PM
3: 6th St & Oak St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 3

Movement WBR NBL NBT NWL2 NWL NWR
Lane Configurations
Volume (vph) 38 394 806 172 57 621
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.5 3.0 3.0
Lane Util. Factor 1.00 0.95 0.97 0.91
Frpb, ped/bikes 0.93 1.00 0.99 0.97
Flpb, ped/bikes 1.00 1.00 0.99 1.00
Frt 0.86 1.00 0.93 0.85
Flt Protected 1.00 0.98 0.97 1.00
Satd. Flow (prot) 1493 3468 3195 1404
Flt Permitted 1.00 0.98 0.97 1.00
Satd. Flow (perm) 1493 3468 3195 1404
Peak-hour factor, PHF 0.73 0.90 0.86 0.60 0.84 0.94
Adj. Flow (vph) 52 438 937 287 68 661
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 52 0 1375 0 686 330
Confl. Peds. (#/hr) 13 15 15 13
Confl. Bikes (#/hr) 8 8
Turn Type custom Perm Perm Perm
Protected Phases 3 1
Permitted Phases 2 3 1 1
Actuated Green, G (s) 4.0 16.3 22.2 22.2
Effective Green, g (s) 4.0 16.3 22.2 22.2
Actuated g/C Ratio 0.09 0.36 0.49 0.49
Clearance Time (s) 3.0 3.5 3.0 3.0
Lane Grp Cap (vph) 133 1256 1576 693
v/s Ratio Prot
v/s Ratio Perm 0.03 0.40 0.21 c0.24
v/c Ratio 0.39 1.09 0.44 0.48
Uniform Delay, d1 19.4 14.3 7.4 7.5
Progression Factor 1.00 0.80 1.00 1.00
Incremental Delay, d2 8.4 44.1 0.9 2.3
Delay (s) 27.8 55.6 8.2 9.9
Level of Service C E A A
Approach Delay (s) 55.6 8.8
Approach LOS E A

Intersection Summary
HCM Average Control Delay 35.5 HCM Level of Service D
HCM Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 6.5
Intersection Capacity Utilization 74.3% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 with Project PM
4: I-880 NB Onramp & Jackson St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 17 469 47 299 472 0 0 180 1607
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 5.5 5.5 5.5 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 0.95
Frpb, ped/bikes 1.00 1.00 0.93 1.00 0.99 0.99
Flpb, ped/bikes 0.97 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.60
Flt Protected 0.95 1.00 1.00 0.98 1.00 1.00
Satd. Flow (prot) 1711 1863 1469 1760 1748 1046
Flt Permitted 0.95 1.00 1.00 0.80 1.00 1.00
Satd. Flow (perm) 1711 1863 1469 1436 1748 1046
Peak-hour factor, PHF 0.92 0.92 0.92 0.95 0.95 0.84 0.95 0.95 0.96 0.95 0.95 0.98
Adj. Flow (vph) 0 0 0 18 494 56 315 497 0 0 189 1640
RTOR Reduction (vph) 0 0 0 0 0 42 0 0 0 0 24 23
Lane Group Flow (vph) 0 0 0 18 494 14 0 812 0 0 903 879
Confl. Peds. (#/hr) 16 20 14 14
Confl. Bikes (#/hr) 8 8
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 100 0 0 0
Parking  (#/hr) 10
Turn Type Perm Perm Perm Perm
Protected Phases 6 8 4
Permitted Phases 6 6 8 4
Actuated Green, G (s) 14.5 14.5 14.5 34.5 34.5 34.5
Effective Green, g (s) 14.5 14.5 14.5 34.5 34.5 36.0
Actuated g/C Ratio 0.24 0.24 0.24 0.58 0.58 0.60
Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5
Lane Grp Cap (vph) 413 450 355 826 1005 628
v/s Ratio Prot c0.27 0.52
v/s Ratio Perm 0.01 0.01 0.57 c0.84
v/c Ratio 0.04 1.10 0.04 0.98 0.90 1.40
Uniform Delay, d1 17.4 22.8 17.4 12.5 11.2 12.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 71.6 0.2 27.5 12.4 189.5
Delay (s) 17.6 94.3 17.6 39.9 23.6 201.5
Level of Service B F B D C F
Approach Delay (s) 0.0 84.4 39.9 111.4
Approach LOS A F D F

Intersection Summary
HCM Average Control Delay 88.5 HCM Level of Service F
HCM Volume to Capacity ratio 1.31
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 9.5
Intersection Capacity Utilization 144.9% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2030 with Project PM
5: 7th St & Harrison St 325 7th St Project

Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 107 1421 0 0 0 0 0 1257 2137 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 16.0
Lane Util. Factor 0.91 0.91 0.88
Frpb, ped/bikes 1.00 1.00 0.94
Flpb, ped/bikes 1.00 1.00 1.00
Frt 1.00 1.00 0.85
Flt Protected 1.00 1.00 1.00
Satd. Flow (prot) 5016 4995 2607
Flt Permitted 1.00 1.00 1.00
Satd. Flow (perm) 5016 5085 1600
Peak-hour factor, PHF 0.91 0.91 1.00 0.92 0.92 0.92 0.93 0.94 0.94 0.92 0.92 0.92
Adj. Flow (vph) 118 1562 0 0 0 0 0 1337 2273 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 1680 0 0 0 0 0 1337 2273 0 0 0
Confl. Peds. (#/hr) 56 32 41 26
Confl. Bikes (#/hr) 8
Bus Blockages (#/hr) 0 6 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr) 10
Turn Type Perm custom
Protected Phases 2 1
Permitted Phases 2 3
Actuated Green, G (s) 34.0 16.0 60.0
Effective Green, g (s) 34.0 16.0 60.0
Actuated g/C Ratio 0.57 0.27 1.00
Clearance Time (s) 5.0 5.0 26.0
Lane Grp Cap (vph) 2842 1332 1600
v/s Ratio Prot 0.27
v/s Ratio Perm 0.33 c1.42
v/c Ratio 0.59 1.00 1.42
Uniform Delay, d1 8.5 22.0 30.0
Progression Factor 1.55 1.00 1.00
Incremental Delay, d2 0.4 25.6 193.0
Delay (s) 13.5 47.6 223.0
Level of Service B D F
Approach Delay (s) 13.5 0.0 158.0 0.0
Approach LOS B A F A

Intersection Summary
HCM Average Control Delay 112.1 HCM Level of Service F
HCM Volume to Capacity ratio 1.42
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 0.0
Intersection Capacity Utilization 124.3% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 with Project PM
6: 7th St & Webster St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1679 835 0 0 0 0 0 0 355 1048 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1615 1900
Total Lost time (s) 4.0 4.0 4.0
Lane Util. Factor 0.86 0.86 0.91
Frpb, ped/bikes 0.99 0.96 1.00
Flpb, ped/bikes 1.00 1.00 0.99
Frt 0.98 0.85 1.00
Flt Protected 1.00 1.00 0.99
Satd. Flow (prot) 4444 1107 4015
Flt Permitted 1.00 1.00 0.99
Satd. Flow (perm) 4444 1107 4015
Peak-hour factor, PHF 0.97 0.97 0.97 0.92 0.92 0.92 0.92 0.92 0.92 0.96 0.96 0.96
Adj. Flow (vph) 0 1731 861 0 0 0 0 0 0 370 1092 0
RTOR Reduction (vph) 0 4 4 0 0 0 0 0 0 0 5 0
Lane Group Flow (vph) 0 2003 581 0 0 0 0 0 0 0 1457 0
Confl. Peds. (#/hr) 86 52 43 41
Confl. Bikes (#/hr) 8
Parking  (#/hr) 10 10 10 10
Turn Type Perm Perm
Protected Phases 4 6
Permitted Phases 4 6
Actuated Green, G (s) 32.0 32.0 20.0
Effective Green, g (s) 32.0 32.0 20.0
Actuated g/C Ratio 0.53 0.53 0.33
Clearance Time (s) 4.0 4.0 4.0
Lane Grp Cap (vph) 2370 590 1338
v/s Ratio Prot 0.45
v/s Ratio Perm c0.52 0.36
v/c Ratio 0.85 0.98 1.09
Uniform Delay, d1 11.9 13.8 20.0
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 3.9 33.4 52.5
Delay (s) 15.8 47.2 72.5
Level of Service B D E
Approach Delay (s) 22.9 0.0 0.0 72.5
Approach LOS C A A E

Intersection Summary
HCM Average Control Delay 40.8 HCM Level of Service D
HCM Volume to Capacity ratio 1.02
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 78.2% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 with Project PM
7: 7th St & Broadway 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 110 1775 203 0 0 0 0 457 545 241 634 0
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 0.86 0.91 0.91 0.95
Frpb, ped/bikes 0.99 0.96 0.87 1.00
Flpb, ped/bikes 1.00 1.00 1.00 0.99
Frt 0.99 0.95 0.85 1.00
Flt Protected 1.00 1.00 1.00 0.99
Satd. Flow (prot) 5616 2711 1126 3054
Flt Permitted 1.00 1.00 1.00 0.58
Satd. Flow (perm) 5616 2711 1126 1799
Peak-hour factor, PHF 0.94 0.94 0.94 1.00 1.00 1.00 0.92 0.92 0.92 0.90 0.90 0.90
Adj. Flow (vph) 117 1888 216 0 0 0 0 497 592 268 704 0
RTOR Reduction (vph) 0 22 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 2199 0 0 0 0 0 752 337 0 972 0
Confl. Peds. (#/hr) 37 36 52 45 45 52
Confl. Bikes (#/hr) 8 8
Bus Blockages (#/hr) 0 0 0 0 0 0 0 10 0 0 10 0
Parking  (#/hr) 10 10 10
Turn Type Perm custom Perm
Protected Phases 4 2 6
Permitted Phases 4 6 6
Actuated Green, G (s) 31.5 41.5 41.5 41.5
Effective Green, g (s) 31.5 41.5 41.5 41.5
Actuated g/C Ratio 0.38 0.51 0.51 0.51
Clearance Time (s) 4.5 4.5 4.5 4.5
Lane Grp Cap (vph) 2157 1372 570 910
v/s Ratio Prot 0.28
v/s Ratio Perm 0.39 0.30 c0.54
v/c Ratio 1.02 0.55 0.59 1.15dl
Uniform Delay, d1 25.2 13.8 14.3 20.2
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 24.4 1.6 4.4 49.8
Delay (s) 49.7 15.4 18.7 70.0
Level of Service D B B E
Approach Delay (s) 49.7 0.0 16.4 70.0
Approach LOS D A B E

Intersection Summary
HCM Average Control Delay 45.8 HCM Level of Service D
HCM Volume to Capacity ratio 1.05
Actuated Cycle Length (s) 82.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 101.7% 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

HCM Signalized Intersection Capacity Analysis 2030 with Project PM
8: 8th St & Harrison St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 0 719 195 716 867 0 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.5 4.5
Lane Util. Factor 0.86 0.86 0.86
Frpb, ped/bikes 0.99 1.00 1.00
Flpb, ped/bikes 1.00 0.97 0.99
Frt 0.97 1.00 1.00
Flt Protected 1.00 0.95 0.99
Satd. Flow (prot) 5211 1324 4016
Flt Permitted 1.00 0.95 0.99
Satd. Flow (perm) 5211 1324 4016
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.96 0.96 0.96 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 0 782 212 746 903 0 0 0 0
RTOR Reduction (vph) 0 0 0 0 41 0 26 26 0 0 0 0
Lane Group Flow (vph) 0 0 0 0 953 0 377 1220 0 0 0 0
Confl. Peds. (#/hr) 52 67 53 46
Confl. Bikes (#/hr) 8
Bus Blockages (#/hr) 0 0 0 0 16 0 0 0 0 0 0 0
Parking  (#/hr) 10 10
Turn Type Perm
Protected Phases 2 1
Permitted Phases 1
Actuated Green, G (s) 23.0 28.5 28.5
Effective Green, g (s) 23.0 28.5 28.5
Actuated g/C Ratio 0.38 0.48 0.48
Clearance Time (s) 4.0 4.5 4.5
Lane Grp Cap (vph) 1998 629 1908
v/s Ratio Prot c0.18
v/s Ratio Perm 0.28 0.30
v/c Ratio 0.48 0.60 0.64
Uniform Delay, d1 14.0 11.6 11.9
Progression Factor 1.00 2.39 2.31
Incremental Delay, d2 0.8 2.1 0.8
Delay (s) 14.8 29.7 28.3
Level of Service B C C
Approach Delay (s) 0.0 14.8 28.6 0.0
Approach LOS A B C A

Intersection Summary
HCM Average Control Delay 23.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.57
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 8.5
Intersection Capacity Utilization 52.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2030 with Project PM
9: 8th St & Webster St 325 7th St Project

Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 536 931 0 0 0 0 0 824 449
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
Lane Util. Factor 0.86 0.86 *0.47 0.86
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 0.98 0.85
Flt Protected 0.95 0.99 1.00 1.00
Satd. Flow (prot) 1164 4076 2197 1084
Flt Permitted 0.95 0.99 1.00 1.00
Satd. Flow (perm) 1221 4253 2184 1084
Peak-hour factor, PHF 0.92 0.92 0.92 0.95 0.95 0.90 0.92 0.92 0.92 0.93 0.95 0.95
Adj. Flow (vph) 0 0 0 564 980 0 0 0 0 0 867 473
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 0 0 372 1172 0 0 0 0 0 1037 303
Confl. Bikes (#/hr) 8
Parking  (#/hr) 10 10 10 0
Turn Type Perm Perm
Protected Phases 2 1
Permitted Phases 2 1
Actuated Green, G (s) 27.0 27.0 29.0 29.0
Effective Green, g (s) 27.0 27.0 29.0 29.0
Actuated g/C Ratio 0.30 0.30 0.32 0.32
Clearance Time (s) 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) 366 1276 708 349
v/s Ratio Prot c0.47
v/s Ratio Perm c0.30 0.28 0.28
v/c Ratio 1.02 0.92 1.46 0.87
Uniform Delay, d1 31.5 30.4 30.5 28.7
Progression Factor 1.00 1.00 0.26 0.23
Incremental Delay, d2 51.3 12.0 211.5 8.9
Delay (s) 82.8 42.4 219.4 15.4
Level of Service F D F B
Approach Delay (s) 0.0 52.1 0.0 173.3
Approach LOS A D A F

Intersection Summary
HCM Average Control Delay 108.4 HCM Level of Service F
HCM Volume to Capacity ratio 1.25
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 34.0
Intersection Capacity Utilization 52.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 with Project PM
10: 9th St & Webster St 325 7th St Project

Synchro 7 -  Report
CHS Consulting Group Page 10

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 518 212 0 0 0 0 0 0 210 1232 0
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 0.95 1.00 *0.75
Frpb, ped/bikes 1.00 0.88 1.00
Flpb, ped/bikes 1.00 1.00 0.98
Frt 1.00 0.85 1.00
Flt Protected 1.00 1.00 0.99
Satd. Flow (prot) 2946 1071 4715
Flt Permitted 1.00 1.00 0.99
Satd. Flow (perm) 2946 1071 4715
Peak-hour factor, PHF 1.00 0.84 0.84 0.92 0.92 0.92 0.92 0.92 0.92 0.89 0.89 0.94
Adj. Flow (vph) 0 617 252 0 0 0 0 0 0 236 1384 0
RTOR Reduction (vph) 0 0 176 0 0 0 0 0 0 0 31 0
Lane Group Flow (vph) 0 617 76 0 0 0 0 0 0 0 1589 0
Confl. Peds. (#/hr) 110 101 139 91
Confl. Bikes (#/hr) 8
Parking  (#/hr) 10 10 10 10
Turn Type Perm Perm
Protected Phases 2 1
Permitted Phases 2 1
Actuated Green, G (s) 27.0 27.0 29.0
Effective Green, g (s) 27.0 27.0 29.0
Actuated g/C Ratio 0.30 0.30 0.32
Clearance Time (s) 4.0 4.0 4.0
Lane Grp Cap (vph) 884 321 1519
v/s Ratio Prot c0.21
v/s Ratio Perm 0.07 0.34
v/c Ratio 0.70 0.24 1.05
Uniform Delay, d1 27.9 23.7 30.5
Progression Factor 1.00 1.00 0.98
Incremental Delay, d2 4.6 1.7 35.6
Delay (s) 32.4 25.4 65.4
Level of Service C C E
Approach Delay (s) 30.4 0.0 0.0 65.4
Approach LOS C A A E

Intersection Summary
HCM Average Control Delay 53.2 HCM Level of Service D
HCM Volume to Capacity ratio 0.88
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 34.0
Intersection Capacity Utilization 50.6% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 with Project PM
11: 10th St & Webster St 325 7th St Project

Synchro 7 -  Report
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 377 0 0 0 0 1027
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0
Lane Util. Factor 0.97 0.86
Frpb, ped/bikes 1.00 1.00
Flpb, ped/bikes 1.00 1.00
Frt 1.00 1.00
Flt Protected 0.95 1.00
Satd. Flow (prot) 2858 5551
Flt Permitted 0.95 1.00
Satd. Flow (perm) 2858 5551
Peak-hour factor, PHF 0.89 0.89 0.92 0.92 0.94 0.94
Adj. Flow (vph) 424 0 0 0 0 1093
RTOR Reduction (vph) 40 0 0 0 0 0
Lane Group Flow (vph) 384 0 0 0 0 1093
Confl. Peds. (#/hr) 113 121
Parking  (#/hr) 10 10
Turn Type
Protected Phases 4 2
Permitted Phases
Actuated Green, G (s) 16.0 23.0
Effective Green, g (s) 16.0 23.0
Actuated g/C Ratio 0.36 0.51
Clearance Time (s) 3.0 3.0
Lane Grp Cap (vph) 1016 2837
v/s Ratio Prot c0.13 c0.20
v/s Ratio Perm
v/c Ratio 0.38 0.39
Uniform Delay, d1 10.8 6.7
Progression Factor 1.00 1.00
Incremental Delay, d2 1.1 0.4
Delay (s) 11.9 7.1
Level of Service B A
Approach Delay (s) 11.9 0.0 7.1
Approach LOS B A A

Intersection Summary
HCM Average Control Delay 8.4 HCM Level of Service A
HCM Volume to Capacity ratio 0.38
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 6.0
Intersection Capacity Utilization 35.2% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 with Project PM
12: 11th St & Harrison St 325 7th St Project

Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 175 1069 48 0 0 0 0 714 308 57 79 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 3.5 3.5
Lane Util. Factor 0.86 0.95 0.95
Frpb, ped/bikes 0.99 0.96 1.00
Flpb, ped/bikes 0.99 1.00 0.99
Frt 0.99 0.95 1.00
Flt Protected 0.99 1.00 0.98
Satd. Flow (prot) 6123 3250 3184
Flt Permitted 0.99 1.00 0.60
Satd. Flow (perm) 6123 3250 1946
Peak-hour factor, PHF 0.84 0.84 0.84 0.92 0.92 0.92 1.00 0.99 0.99 0.80 0.80 0.84
Adj. Flow (vph) 208 1273 57 0 0 0 0 721 311 71 99 0
RTOR Reduction (vph) 0 9 0 0 0 0 0 12 0 0 0 0
Lane Group Flow (vph) 0 1529 0 0 0 0 0 1020 0 0 170 0
Confl. Peds. (#/hr) 73 131 76 113 113 76
Confl. Bikes (#/hr) 8 8
Bus Blockages (#/hr) 0 12 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr) 10 10 10 10
Turn Type Perm Perm
Protected Phases 2 4 4
Permitted Phases 2 4
Actuated Green, G (s) 31.0 21.5 21.5
Effective Green, g (s) 31.0 21.5 21.5
Actuated g/C Ratio 0.52 0.36 0.36
Clearance Time (s) 4.0 3.5 3.5
Lane Grp Cap (vph) 3164 1165 697
v/s Ratio Prot c0.31
v/s Ratio Perm 0.25 0.09
v/c Ratio 0.48 0.88 0.24
Uniform Delay, d1 9.3 18.0 13.5
Progression Factor 1.00 1.00 1.05
Incremental Delay, d2 0.5 9.3 0.8
Delay (s) 9.9 27.3 15.1
Level of Service A C B
Approach Delay (s) 9.9 0.0 27.3 15.1
Approach LOS A A C B

Intersection Summary
HCM Average Control Delay 16.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 7.5
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) 0 0 0 102 1400 236 284 735 0 0 92 54
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.5 3.5 3.5
Lane Util. Factor 0.86 0.95 0.95
Frpb, ped/bikes 0.99 1.00 0.97
Flpb, ped/bikes 0.99 0.99 1.00
Frt 0.98 1.00 0.94
Flt Protected 1.00 0.99 1.00
Satd. Flow (prot) 6013 3192 3254
Flt Permitted 1.00 0.79 1.00
Satd. Flow (perm) 6013 2551 3254
Peak-hour factor, PHF 0.92 0.92 0.92 0.86 0.86 0.86 0.91 0.91 0.91 0.86 0.63 0.63
Adj. Flow (vph) 0 0 0 119 1628 274 312 808 0 0 146 86
RTOR Reduction (vph) 0 0 0 0 13 0 0 0 0 0 6 0
Lane Group Flow (vph) 0 0 0 0 2008 0 0 1120 0 0 226 0
Confl. Peds. (#/hr) 93 78 56 79 79 56
Confl. Bikes (#/hr) 8 8
Bus Blockages (#/hr) 0 0 0 0 21 0 0 0 0 0 0 0
Parking  (#/hr) 10 10 10 10
Turn Type Perm Perm
Protected Phases 6 4 4
Permitted Phases 6 4
Actuated Green, G (s) 31.5 21.5 21.5
Effective Green, g (s) 31.5 21.5 21.5
Actuated g/C Ratio 0.52 0.36 0.36
Clearance Time (s) 3.5 3.5 3.5
Lane Grp Cap (vph) 3157 914 1166
v/s Ratio Prot 0.07
v/s Ratio Perm 0.33 c0.44
v/c Ratio 0.64 1.23 0.19
Uniform Delay, d1 10.2 19.2 13.3
Progression Factor 1.00 1.62 1.00
Incremental Delay, d2 1.0 108.9 0.4
Delay (s) 11.2 140.1 13.6
Level of Service B F B
Approach Delay (s) 0.0 11.2 140.1 13.6
Approach LOS A B F B

Intersection Summary
HCM Average Control Delay 54.1 HCM Level of Service D
HCM Volume to Capacity ratio 0.88
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 7.0
Intersection Capacity Utilization 80.1% 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) 402 732 202 0 0 0 0 350 103 4 167 0
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) 3.5 3.5 3.5
Lane Util. Factor 0.91 1.00 1.00
Frpb, ped/bikes 0.99 0.99 1.00
Flpb, ped/bikes 1.00 1.00 1.00
Frt 0.98 0.97 1.00
Flt Protected 0.99 1.00 1.00
Satd. Flow (prot) 4839 2030 1628
Flt Permitted 0.99 1.00 0.82
Satd. Flow (perm) 2000 2030 1333
Peak-hour factor, PHF 0.95 0.95 0.95 1.00 1.00 1.00 0.81 0.95 0.95 0.95 0.95 0.92
Adj. Flow (vph) 423 771 213 0 0 0 0 368 108 4 176 0
RTOR Reduction (vph) 0 42 0 0 0 0 0 18 0 0 0 0
Lane Group Flow (vph) 0 1365 0 0 0 0 0 458 0 0 180 0
Confl. Peds. (#/hr) 9 17 7 15 15 7
Confl. Bikes (#/hr) 8 8
Parking  (#/hr) 5 5
Turn Type Perm Perm
Protected Phases 1 2 2
Permitted Phases 1 2
Actuated Green, G (s) 37.5 15.5 15.5
Effective Green, g (s) 37.5 15.5 15.5
Actuated g/C Ratio 0.62 0.26 0.26
Clearance Time (s) 3.5 3.5 3.5
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 1250 524 344
v/s Ratio Prot c0.23
v/s Ratio Perm c0.68 0.14
v/c Ratio 1.09 0.87 0.52
Uniform Delay, d1 11.2 21.3 19.1
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 54.3 18.1 5.6
Delay (s) 65.5 39.4 24.7
Level of Service E D C
Approach Delay (s) 65.5 0.0 39.4 24.7
Approach LOS E A D C

Intersection Summary
HCM Average Control Delay 56.0 HCM Level of Service E
HCM Volume to Capacity ratio 1.03
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 7.0
Intersection Capacity Utilization 58.8% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Mitigation-2030 with Project AM
4: I-880 NB Onramp & Jackson St 325 7th St Project

Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 20 449 148 216 370 0 0 150 1965
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 5.5 5.5 5.5 5.5
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 0.95
Frpb, ped/bikes 1.00 1.00 0.92 1.00 0.99 0.99
Flpb, ped/bikes 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.65
Flt Protected 0.95 1.00 1.00 0.98 1.00 1.00
Satd. Flow (prot) 1687 1863 1463 1814 1747 1133
Flt Permitted 0.95 1.00 1.00 0.85 1.00 1.00
Satd. Flow (perm) 1687 1863 1463 1570 1747 1150
Peak-hour factor, PHF 0.92 0.92 0.92 0.95 0.96 0.95 0.95 0.95 0.96 0.95 0.95 0.95
Adj. Flow (vph) 0 0 0 21 468 156 227 389 0 0 158 2068
RTOR Reduction (vph) 0 0 0 0 0 122 0 0 0 0 19 19
Lane Group Flow (vph) 0 0 0 21 468 34 0 616 0 0 1111 1077
Confl. Peds. (#/hr) 18 17 16 16
Confl. Bikes (#/hr) 8 8
Parking  (#/hr) 5
Turn Type Perm Perm Perm Perm
Protected Phases 6 8 4
Permitted Phases 6 6 8 4
Actuated Green, G (s) 16.5 16.5 16.5 47.5 47.5 47.5
Effective Green, g (s) 16.5 16.5 16.5 47.5 47.5 47.5
Actuated g/C Ratio 0.22 0.22 0.22 0.63 0.63 0.63
Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 371 410 322 994 1106 728
v/s Ratio Prot c0.25 0.64
v/s Ratio Perm 0.01 0.02 0.39 c0.94
v/c Ratio 0.06 1.14 0.11 0.62 1.00 1.48
Uniform Delay, d1 23.1 29.2 23.4 8.3 13.8 13.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 89.0 0.7 0.8 28.2 223.3
Delay (s) 23.4 118.2 24.0 9.1 42.0 237.0
Level of Service C F C A D F
Approach Delay (s) 0.0 92.4 9.1 138.0
Approach LOS A F A F

Intersection Summary
HCM Average Control Delay 106.8 HCM Level of Service F
HCM Volume to Capacity ratio 1.39
Actuated Cycle Length (s) 75.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 149.9% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Mitigation-2030 with Project AM
9: 8th St & Webster St 325 7th St Project

Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 434 1019 0 0 0 0 0 1056 305
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
Lane Util. Factor 0.86 0.86 *0.47 0.86
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 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1198 4130 2353 1054
Flt Permitted 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1198 4130 2353 1054
Peak-hour factor, PHF 0.92 0.92 0.92 0.95 0.95 0.91 0.92 0.92 0.92 0.91 0.95 0.95
Adj. Flow (vph) 0 0 0 457 1073 0 0 0 0 0 1112 321
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 0 0 370 1160 0 0 0 0 0 1144 289
Confl. Bikes (#/hr) 8
Parking  (#/hr) 5 5 5
Turn Type Perm Perm
Protected Phases 2 1
Permitted Phases 2 1
Actuated Green, G (s) 25.0 25.0 31.0 31.0
Effective Green, g (s) 25.0 25.0 31.0 31.0
Actuated g/C Ratio 0.28 0.28 0.34 0.34
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 333 1147 810 363
v/s Ratio Prot c0.49
v/s Ratio Perm c0.31 0.28 0.27
v/c Ratio 1.11 1.01 1.41 0.80
Uniform Delay, d1 32.5 32.5 29.5 26.6
Progression Factor 1.00 1.00 0.34 0.29
Incremental Delay, d2 82.7 29.4 190.3 11.0
Delay (s) 115.2 61.9 200.3 18.8
Level of Service F E F B
Approach Delay (s) 0.0 74.8 0.0 163.7
Approach LOS A E A F

Intersection Summary
HCM Average Control Delay 117.8 HCM Level of Service F
HCM Volume to Capacity ratio 1.28
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 34.0
Intersection Capacity Utilization 55.6% 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) 337 662 95 0 0 0 0 704 97 3 211 0
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) 3.5 3.5 3.5
Lane Util. Factor 0.91 1.00 1.00
Frpb, ped/bikes 0.99 1.00 1.00
Flpb, ped/bikes 0.99 1.00 1.00
Frt 0.99 0.98 1.00
Flt Protected 0.98 1.00 1.00
Satd. Flow (prot) 4877 2068 1582
Flt Permitted 0.98 1.00 0.70
Satd. Flow (perm) 1100 2068 1105
Peak-hour factor, PHF 0.95 0.95 0.95 1.00 1.00 1.00 0.84 0.95 0.95 0.95 0.95 0.70
Adj. Flow (vph) 355 697 100 0 0 0 0 741 102 3 222 0
RTOR Reduction (vph) 0 19 0 0 0 0 0 8 0 0 0 0
Lane Group Flow (vph) 0 1133 0 0 0 0 0 835 0 0 225 0
Confl. Peds. (#/hr) 22 23 16 14 14 16
Confl. Bikes (#/hr) 8
Parking  (#/hr) 10 10
Turn Type Perm Perm
Protected Phases 1 2 2
Permitted Phases 1 2
Actuated Green, G (s) 33.5 19.5 19.5
Effective Green, g (s) 33.5 19.5 19.5
Actuated g/C Ratio 0.56 0.32 0.32
Clearance Time (s) 3.5 3.5 3.5
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 614 672 359
v/s Ratio Prot c0.40
v/s Ratio Perm c1.03 0.20
v/c Ratio 1.85 1.24 0.63
Uniform Delay, d1 13.2 20.2 17.2
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 387.0 121.4 8.0
Delay (s) 400.2 141.7 25.2
Level of Service F F C
Approach Delay (s) 400.2 0.0 141.7 25.2
Approach LOS F A F C

Intersection Summary
HCM Average Control Delay 264.0 HCM Level of Service F
HCM Volume to Capacity ratio 1.62
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 7.0
Intersection Capacity Utilization 71.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Mitigation-2030 with Project PM
4: I-880 NB Onramp & Jackson St 325 7th St Project
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 17 469 47 299 472 0 0 180 1607
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 5.5 5.5 5.5 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 0.95
Frpb, ped/bikes 1.00 1.00 0.92 1.00 0.99 0.99
Flpb, ped/bikes 0.96 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.60
Flt Protected 0.95 1.00 1.00 0.98 1.00 1.00
Satd. Flow (prot) 1696 1863 1452 1760 1749 1046
Flt Permitted 0.95 1.00 1.00 0.80 1.00 1.00
Satd. Flow (perm) 1696 1863 1452 1436 1749 1046
Peak-hour factor, PHF 0.92 0.92 0.92 0.95 0.95 0.84 0.95 0.95 0.96 0.95 0.95 0.98
Adj. Flow (vph) 0 0 0 18 494 56 315 497 0 0 189 1640
RTOR Reduction (vph) 0 0 0 0 0 43 0 0 0 0 19 18
Lane Group Flow (vph) 0 0 0 18 494 13 0 812 0 0 908 884
Confl. Peds. (#/hr) 16 20 14 14
Confl. Bikes (#/hr) 8 8
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 100 0 0 0
Parking  (#/hr) 10
Turn Type Perm Perm Perm Perm
Protected Phases 6 8 4
Permitted Phases 6 6 8 4
Actuated Green, G (s) 17.5 17.5 17.5 46.5 46.5 46.5
Effective Green, g (s) 17.5 17.5 17.5 46.5 46.5 48.0
Actuated g/C Ratio 0.23 0.23 0.23 0.62 0.62 0.64
Clearance Time (s) 5.5 5.5 5.5 5.5 5.5 5.5
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 396 435 339 890 1084 669
v/s Ratio Prot c0.27 0.52
v/s Ratio Perm 0.01 0.01 0.57 c0.84
v/c Ratio 0.05 1.14 0.04 0.91 0.84 1.32
Uniform Delay, d1 22.3 28.8 22.2 12.5 11.3 13.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 85.7 0.2 13.2 5.5 154.7
Delay (s) 22.5 114.5 22.5 25.7 16.8 168.2
Level of Service C F C C B F
Approach Delay (s) 0.0 102.5 25.7 91.5
Approach LOS A F C F

Intersection Summary
HCM Average Control Delay 76.8 HCM Level of Service E
HCM Volume to Capacity ratio 1.27
Actuated Cycle Length (s) 75.0 Sum of lost time (s) 9.5
Intersection Capacity Utilization 144.9% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Mitigation-2030 with Project PM
9: 8th St & Webster St 325 7th St Project

Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 536 931 0 0 0 0 0 824 449
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
Lane Util. Factor 0.86 0.86 *0.47 0.86
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 0.98 0.85
Flt Protected 0.95 0.99 1.00 1.00
Satd. Flow (prot) 1164 4076 2197 1084
Flt Permitted 0.95 0.99 1.00 1.00
Satd. Flow (perm) 1221 4253 2184 1084
Peak-hour factor, PHF 0.92 0.92 0.92 0.95 0.95 0.90 0.92 0.92 0.92 0.93 0.95 0.95
Adj. Flow (vph) 0 0 0 564 980 0 0 0 0 0 867 473
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 0 0 372 1172 0 0 0 0 0 1037 303
Confl. Bikes (#/hr) 8
Parking  (#/hr) 10 10 10 0
Turn Type Perm Perm
Protected Phases 2 1
Permitted Phases 2 1
Actuated Green, G (s) 25.0 25.0 31.0 31.0
Effective Green, g (s) 25.0 25.0 31.0 31.0
Actuated g/C Ratio 0.28 0.28 0.34 0.34
Clearance Time (s) 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 339 1181 757 373
v/s Ratio Prot c0.47
v/s Ratio Perm c0.30 0.28 0.28
v/c Ratio 1.10 0.99 1.37 0.81
Uniform Delay, d1 32.5 32.4 29.5 26.9
Progression Factor 1.00 1.00 0.19 0.18
Incremental Delay, d2 77.6 24.2 169.1 5.9
Delay (s) 110.1 56.6 174.8 10.8
Level of Service F E F B
Approach Delay (s) 0.0 69.5 0.0 137.7
Approach LOS A E A F

Intersection Summary
HCM Average Control Delay 101.2 HCM Level of Service F
HCM Volume to Capacity ratio 1.25
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 34.0
Intersection Capacity Utilization 52.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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HEALTH RISK ASSESSMENT 
325 SEVENTH STREET RESIDENTIAL PROJECT, OAKLAND, CA 

LSA Associates, Inc. has completed a health risk assessment (HRA) for the proposed 382-unit 
residential development located east of Interstate 880 (I-880) in the City of Oakland. The analysis 
considered specific meteorological conditions on the project site and the proximity of the project site 
to the adjacent freeway to determine the potential risk to future residents at the project site from 
emissions generated from the freeway. Land uses in the vicinity of the project were also evaluated as 
potential sources of toxic emissions, however, no additional sources were found. 
 
Results of the analysis concluded that the cancer risk associated with exposure of future residents on 
the project site to freeway emissions would not exceed the significance criterion for toxic air 
contaminants assuming outdoor exposure as established by the Bay Area Air Quality Management 
District (BAAQMD).  
 
The following discussion provides the technical background information used to determine the health 
risk to future residents of the project site.  
 
General Health Risks of Toxics. Determining how hazardous a substance is depends on many 
factors, including the amount of the substance in the air, how it enters the body, how long the 
exposure lasts, and what organs in the body are affected. One major way these substances enter the 
body is through inhalation of either gases or particulates. While many gases are harmful, very small 
particles penetrate deep into the lungs, contributing to a range of health problems. Exhaust from 
diesel engines is a major source of these airborne particles. California’s Office of Environmental 
Health Hazard Assessment (OEHHA) has determined that long-term exposure to diesel exhaust 
particulates poses the highest cancer risk of any toxic air contaminant (TAC) it has evaluated. 
Fortunately, improvements to diesel fuel and diesel engines have already reduced emissions of some 
of the contaminants, which, when fully implemented, will result in a 75 percent reduction in particle 
emissions from diesel-powered trucks and other equipment by 2010 (compared to 2000 levels) and an 
85 percent reduction by 2020. Similarly, improvements have been made to significantly reduce TAC 
emissions from gasoline-powered vehicles. These improvements are anticipated to continue into the 
foreseeable future. 
 
According to the OEHHA recommendations, while 9-and 30-year exposure durations can be used to 
represent potential impacts to adults over a range of residency periods, all HRAs must present the 
results based on 70-year exposure. The 9-and 30-year durations correspond to the central tendency 
and high-end estimates for residency time. The parameters used for the 9-year exposure scenario are 
for the first 9-years of life and are thus protective of children. Children, for physiological as well as 
behavioral reasons, have higher intake rates on a per kilogram body weight basis and thus receive a 
higher dose from contaminated air than adults. Therefore, the daily point estimate (e.g. inhalation 
rate) for the 9-year exposure duration is higher than for the 30-year and 70-year (adult) exposure 
durations.  
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There are currently no federal project-level requirements for air toxics analysis, and CEQA only 
requires a consideration of the risks from toxics, with the BAAQMD providing the Regulation 2, Rule 
5: New Source Review of Toxic Air Contaminants (July 2005) for guidance. The BAAQMD has also 
established a maximum individual cancer risk significance threshold of 10 in 1 million (1.0 x 10-5) 
and a noncarcinogenic hazard index of 1.0.  
 
Analysis of Site Specific Toxics. According to California Air Resources Board (ARB),1 when 
conducting an HRA, the surrogate for whole diesel exhaust is diesel particulate matter, and is used as 
the basis for the potential risk calculations. When conducting an HRA, the potential cancer risk from 
inhalation exposure to diesel particulate matter PM will outweigh the potential noncancer health 
impacts. Therefore, inhalation cancer risk is required for every HRA. When comparing whole diesel 
exhaust to speciated diesel exhaust (e.g., polynuclear aromatic hydrocarbons, metals), potential 
cancer risk from inhalation exposure to whole diesel exhaust will outweigh the multipathway cancer 
risk from the speciated components. For this reason, there will be few situations where an analysis of 
multipathway risk is necessary.2 
 
To estimate the potential cancer risk associated with project-related diesel engine exhaust, a dis-
persion model is used to translate an emission rate from a source location to a concentration at 
a receptor location of interest. Dispersion modeling varies from the simpler, more conservative 
screening-level analysis to the more complex and refined detailed analysis. This assessment was 
conducted using the ARB health risk model, HARP, which includes the EPA dispersion model 
ISCST3. In addition to examining the risks from diesel exhaust particulate, this assessment includes 
the exhaust from gasoline-fueled vehicles. This model provides a detailed estimate of concentrations 
considering site and source geometry, source strength, distance to receptor, building wake effects on 
plume distribution, and site specific meteorological data.  
 
Additional sources of toxic emissions located within ½ mile of the project site were surveyed using 
the ARB’s CHAPIS (Community Health Air Pollution Information System) database and no 
additional significant sources of emissions were found to be located near the project site.  
 
Emission Estimates. This HRA was conducted as recommended in the OEHHA Guidelines and by 
the ARB.3 It consists of several steps including: determine the PM10 emission factor, emission rate, 
and concentration at locations of interest; translate the PM10 concentrations into health risk values and 
compare the health risk values to thresholds and determine significance.  
 
Emission factors for vehicle emissions were estimated using the ARB’s EMFAC2007. EMFAC2007 
includes assumptions of technological and regulatory changes that will reduce emission rates over 
time. The HARP model only allows for a single emission rate for the entire 70-year health risk 
evaluation period. Therefore, a median set of emission factors from the year 2025 was used to 
represent the long-term 70-year evaluation period. 
 

                                                      
1 Air Resources Board, 2005. http://www.arb.ca.gov/toxics/harp/docs/userguide/appendixK.pdf 
2  OEHHA. 2003. Air Toxics Hot Spots Program Risk Assessment Guidelines, Appendix D, Risk Assessment  

Procedures to Evaluate Particulate Emissions from Diesel-Fueled Vehicles, Section B. August. 
3 Air Resources Board, 2005. HARP Model Documentation, Appendix K, Risk Assessment Procedures to Evaluate 

Particulate Emissions from Diesel-Fueled Engines. February 
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Caltrans annual traffic data was used as an input to the model. The total annual average daily traffic 
(AADT) along I-880 is 217,000 (northbound and southbound combined) of which 7,384 are light-
duty trucks (LDT), 3,854 are medium-duty trucks (MDT) and 11,981 are heavy-duty trucks (HDT). 
For purposes of this analysis, all vehicle exhaust was modeled as volume sources located along the I-
880 freeway. These extend approximately ¾ mile from the edge of the proposed project site in both 
directions. The PM10 and ROG emission rates used in the analysis were determined based on the 
vehicle distribution by type identified in Caltrans traffic data for I-880.4  
 
Table 1 indicates the derivation of the emission rates by the total average daily traffic (AADT) and 
the average speed. The classification of the total AADT into four vehicle type categories and the 
corresponding total emissions for that volume of vehicles at the average speed are also shown in 
Table 1. For the purpose of this assessment, it is assumed that the traffic volumes are constant 
throughout the year. Gasoline vehicle exhaust speciation data from the ARB was used to determine 
the emission rates of the TACs within the ROG emissions. Emission factors are shown in Table 2.  
 
 
Table 1: Emission Rates 

Hwy I-880 AADT by Vehicle Category Number Emission Rates per Source 
  LDA LDT MDT HDT of g/s lb/hr lb/yr 

Total 193,781 7,384 3,854 11,981 Sources       
AADT % of Vehicles That Are Diesel-Powered        
217,000 0% 20.0% 70.0% 87.5%        

  Diesel Exhaust PM10 Emissions at 60 mph (g/s)        
  0 7.27E-06 1.56E-05 3.37E-04 14 2.6E-05 2.0E-04 1.8 

Average % of Vehicles That Are Gasoline-Powered        
Speed 100% 80.0% 30.0% 12.5%        

60 mph Gasoline Exhaust ROG Emissions at 60 mph (g/s)        
  8.42E-04 4.79E-05 1.21E-05 6.16E-05 14 6.9E-05 5.5E-04 4.8 

Notes : AADT = Annual Average Daily Traffic g/s = grams/second 
Source: LSA Associates, Inc., June 2008. 
 
 
Table 2: Gasoline Exhaust Speciation 

CAS Number Chemical Name Weight Fraction lb/hr lb/yr 
106990 1,3-butadiene 0.00775 4.2E-06 0.037 
71432 benzene 0.04136 2.3E-05 0.20 
100414 ethylbenzene 0.01422 7.8E-06 0.068 
91203 naphthalene 0.00308 1.7E-06 0.015 
115071 propylene 0.04254998 2.3E-05 0.20 
100425 styrene 0.00308 1.7E-06 0.015 
108883 toluene 0.07247 4.0E-05 0.35 
95476 m & p-xylene 0.05467999 3.0E-05 0.26 

Source: ARB, June 2008. 
 
 
Modeled receptors were placed in a general grid extending in all directions to characterize the risk 
level isopleths and at locations of future residences. Meteorological data obtained from the 
BAAQMD for the Oakland STP were used to represent the conditions at the project site. Attachment 

                                                      
4 Caltrans web site: http://www.dot.ca.gov/hq/traffops/saferesr/trafdata/, on 6/3/2008 
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A includes the model input and output sheets including the model grid and isopleths results as well as 
portions of the ISCST3 output file showing all model inputs and important outputs. The HARP model 
output listing the modeled health risks for all receptors can also be found in Attachment A. 
 
Acute Emission Impacts. Exposure to diesel exhaust can have immediate health effects. Diesel 
exhaust can irritate the eyes, nose, throat, and lungs, and it can cause coughs, headaches, 
lightheadedness, and nausea. In studies with human volunteers, diesel exhaust particles made people 
with allergies more susceptible to the materials to which they are allergic, such as dust and pollen. 
Exposure to diesel exhaust also causes inflammation in the lungs, which may aggravate chronic 
respiratory symptoms and increase the frequency or intensity of asthma attacks. However, according 
to rulemaking on Identifying Particulate Emissions from Diesel-Fueled Engines as a Toxic Air 
Contaminant (ARB 1998), the available data from studies of humans exposed to diesel exhaust are 
not sufficient for deriving an acute noncancer health risk guidance value. While the lung is a major 
target organ for diesel exhaust, studies of the gross respiratory effects of diesel exhaust in exposed 
workers have not provided sufficient exposure information to establish a short-term noncancer health 
risk guidance value for respiratory effects.  
 
As shown in Table 3, for future residents of 
the project site, the maximum acute hazard 
index would be 0.00004, which is below the 
threshold of 1.0. Therefore, the potential for 
short-term acute exposure will be less than 
significant. 
 
Carcinogenic and Chronic Impacts. The 
results for carcinogenic and chronic impacts 
are also shown in Table 3. Results of the analysis indicate that the maximum exposed individual 
(MEI) inhalation cancer risk associated with living at the proposed development for 70 years would 
be an inhalation cancer risk of 7.9 in 1 million which is less than the threshold of 10 in 1 million. The 
maximum chronic hazard index would be 0.0049, which is below the threshold of 1.0. The 70-year 
risk contour line is graphically displayed in Figure 1. Health risks for 30 year exposure would be 3.0 
in 1 million with a chronic inhalation risk of 0.0049. Child risk levels would be 1.5 in 1 million also 
with a chronic inhalation health index of 0.0049.   

Table 3:  Inhalation Health Risks from Road Sources 

 

Carcinogenic 
Inhalation 

Health Risk 

Chronic 
Inhalation 

Health Index 

Acute 
Inhalation 

Health Index 
30-Year Risks 3.0 in 1 million 0.0049 0.00004 
70-Year Risks  7.9 in 1 million 0.0049 0.00004 

Child Risk Levels 1.5 in 1 million 0.0049 0.00004 
Threshold 10 in a million 1.0 1.0 

LSA Associates, Inc. June 2008 
 

 
 
CONCLUSIONS 
As shown in Table 3, a 70-year outdoor exposure of freeway emissions at the proposed residential 
units on the project site would result in a maximum exposure to future residents to a risk level that is 
below the BAAQMD’s criteria of significance (10 in 1 million). The BAAQMD analysis 
methodology requires that the modeling assumptions include individual inhalation of 100 percent 
outdoor air at that location for 70 years while residing outside the residence 350 days of every year 
for 24-hours each day.  
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Historically, the BAAQMD has used the criteria of 10 in 1 million to determine the risk for point 
sources such as emissions from industrial facilities. The BAAQMD has the authority to regulate point 
source emissions, not mobile source emissions such as vehicles on roadways. The exposure risk 
indicated in Table 3 only includes exposure to emissions from freeway traffic near the project site. 
The HRA results indicate an exposure to risk that would not exceed the BAAQMD criterion for 
cancer or acute health risks and therefore, it is unlikely that future residents of the project site would 
be exposed to a health risk which would be substantially greater than the average Californian. (The 
average ambient air in the Bay Area has a 602 in 1 million health risk.5) 
 
A report to the Air Resources Board in 1998 acknowledges that people spend a majority of time 
indoors (for example, the report to the ARB estimates the average individual spends 22.5 hours per 
day indoors.6), and that to accurately estimate the population’s exposure to toxic air pollutants, risk 
assessors must consider the amount of time people spend in different environments. The report found 
that toxic air concentrations were more than one third less in residences and schools, and almost one 
half less in offices as compared to outdoor areas.7 Because individuals spend most of their time 
indoors, the addition of an upgraded HVAC system could significantly improve indoor air quality in 
the dwelling units on the project site and further reduce the potential for any increased health risk.   
 

The project proponent plans to incorporate a centralized ventilation (filtration) system with a 
minimum efficiency reporting value (MERV) 13 and efficiency consistent with American Society of 
Heating, Refrigeration and Air Conditioning Engineers (ASHRAE) 52.2 standards. Studies have 
indicated that a MERV 13 filtration system consistent with ASHRAE 52.2 standards has the potential 
to remove between 75 percent and 90 percent of particulate emissions8[1]. A MERV 13 filtration 
system is consistent with filtration systems used in hospitals and elementary schools to protect the 
most vulnerable populations from adverse air quality impacts. Intakes for the filtration system will be 
located in areas which are physically separated, and as far away as possible, from the freeway, in 
order to further reduce potential adverse air quality effects to project residents.  

Based on information provided by the project applicant, each residential unit proposed will be 
supplied with outside air for ventilation, between 200-400 cubic feet per minute (CFM) of outside air 
per unit for ventilation (the volume would depend on the size of the unit and whether there is a re-
circulating kitchen hood or a vented kitchen hood). Each residential unit will also have a way to 
relieve the outside air being introduced into it. This can be achieved through sound attenuated Z-ducts 
or continuously running scavenger fans. The proposed building will have two air handling units 
(AHU) rated at approximately 45,000 CFM each, with pre-filters, final filters and carbon panels for 
the removal of the diesel contaminants and PM10. The filters will need to be changed two or three 
times each year.  

Installation, operation, and on-going maintenance of a MERV 13 filtration system at the project site 
consistent with that proposed by the project would be expected to reduce the potential for exposure of 
those living in residential units at the project site to substantial pollutant concentrations even further. 

                                                      
5 Bay Area Air Quality Management District (BAAQMD), 2004. Toxic Air Contaminant Control Program, Annual 

Report 2002. June. 
6 Ibid. 
7 Krieger, Robert K., D. Ames, J. Brooks, G. Shiroma, and P. Venturini, 1998. Report to the Air Resources Board on 

the Proposed Identification of Diesel Exhaust as a Toxic Air Contaminant, Part A, Exposure Assessment. April 22. 
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Additional details on the methodology and specific model input data used to analyze the health risk 
associated with future residential use of the project site are provided in Attachment A.  
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LSA Associates, Inc. HARP Risk Modeling Results - Adult 70-Year Exposure LRY0801

Receptor Receptor Cancer Risk Chronic Acute
Number Type # in a million Hazard Index Hazard Index Easting Northing

1 GRID 0.4 2.47E-04 3.19E-06 563,801 4,183,998 10
2 GRID 0.42 2.58E-04 3.35E-06 563,826 4,183,998 10
3 GRID 0.44 2.70E-04 3.42E-06 563,851 4,183,998 10
4 GRID 0.45 2.81E-04 3.45E-06 563,876 4,183,998 10
5 GRID 0.47 2.91E-04 3.60E-06 563,901 4,183,998 10
6 GRID 0.48 2.98E-04 3.71E-06 563,926 4,183,998 10
7 GRID 0.49 3.02E-04 3.76E-06 563,951 4,183,998 10
8 GRID 0.49 3.04E-04 3.78E-06 563,976 4,183,998 10
9 GRID 0.49 3.03E-04 3.86E-06 564,001 4,183,998 10

10 GRID 0.49 3.02E-04 3.80E-06 564,026 4,183,998 10
11 GRID 0.48 2.98E-04 3.88E-06 564,051 4,183,998 10
12 GRID 0.47 2.94E-04 3.82E-06 564,076 4,183,998 10
13 GRID 0.46 2.87E-04 3.80E-06 564,101 4,183,998 10
14 GRID 0.45 2.80E-04 3.64E-06 564,126 4,183,998 10
15 GRID 0.44 2.72E-04 3.57E-06 564,151 4,183,998 10
16 GRID 0.43 2.63E-04 3.42E-06 564,176 4,183,998 10
17 GRID 0.41 2.55E-04 3.27E-06 564,201 4,183,998 10
18 GRID 0.40 2.46E-04 3.18E-06 564,226 4,183,998 10
19 GRID 0.38 2.37E-04 3.04E-06 564,251 4,183,998 10
20 GRID 0.37 2.28E-04 2.94E-06 564,276 4,183,998 10
21 GRID 0.35 2.19E-04 2.81E-06 564,301 4,183,998 10
22 GRID 0.34 2.10E-04 2.71E-06 564,326 4,183,998 10
23 GRID 0.32 2.00E-04 2.62E-06 564,351 4,183,998 10
24 GRID 0.31 1.91E-04 2.52E-06 564,376 4,183,998 10
25 GRID 0.29 1.82E-04 2.45E-06 564,401 4,183,998 10
26 GRID 0.45 2.79E-04 3.58E-06 563,801 4,183,973 10
27 GRID 0.47 2.94E-04 3.76E-06 563,826 4,183,973 10
28 GRID 0.50 3.09E-04 3.80E-06 563,851 4,183,973 10
29 GRID 0.52 3.22E-04 3.90E-06 563,876 4,183,973 10
30 GRID 0.54 3.34E-04 4.08E-06 563,901 4,183,973 10
31 GRID 0.55 3.41E-04 4.19E-06 563,926 4,183,973 10
32 GRID 0.56 3.45E-04 4.24E-06 563,951 4,183,973 10
33 GRID 0.56 3.46E-04 4.26E-06 563,976 4,183,973 10
34 GRID 0.56 3.45E-04 4.34E-06 564,001 4,183,973 10
35 GRID 0.55 3.42E-04 4.36E-06 564,026 4,183,973 10
36 GRID 0.54 3.37E-04 4.32E-06 564,051 4,183,973 10
37 GRID 0.53 3.30E-04 4.30E-06 564,076 4,183,973 10
38 GRID 0.52 3.22E-04 4.15E-06 564,101 4,183,973 10
39 GRID 0.50 3.12E-04 4.06E-06 564,126 4,183,973 10
40 GRID 0.49 3.02E-04 3.88E-06 564,151 4,183,973 10
41 GRID 0.47 2.92E-04 3.74E-06 564,176 4,183,973 10
42 GRID 0.45 2.81E-04 3.56E-06 564,201 4,183,973 10
43 GRID 0.44 2.70E-04 3.48E-06 564,226 4,183,973 10
44 GRID 0.42 2.60E-04 3.33E-06 564,251 4,183,973 10
45 GRID 0.40 2.49E-04 3.20E-06 564,276 4,183,973 10
46 GRID 0.39 2.39E-04 3.06E-06 564,301 4,183,973 10
47 GRID 0.37 2.28E-04 2.93E-06 564,326 4,183,973 10
48 GRID 0.35 2.17E-04 2.82E-06 564,351 4,183,973 10
49 GRID 0.33 2.06E-04 2.70E-06 564,376 4,183,973 10
50 GRID 0.32 1.95E-04 2.59E-06 564,401 4,183,973 10
51 GRID 0.52 3.20E-04 4.03E-06 563,801 4,183,948 10
52 GRID 0.55 3.39E-04 4.24E-06 563,826 4,183,948 10
53 GRID 0.58 3.58E-04 4.31E-06 563,851 4,183,948 10
54 GRID 0.61 3.75E-04 4.49E-06 563,876 4,183,948 10
55 GRID 0.63 3.89E-04 4.64E-06 563,901 4,183,948 10
56 GRID 0.64 3.96E-04 4.77E-06 563,926 4,183,948 10
57 GRID 0.65 3.99E-04 4.77E-06 563,951 4,183,948 10

UTM
ZONE
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LSA Associates, Inc. HARP Risk Modeling Results - Adult 70-Year Exposure LRY0801

Receptor Receptor Cancer Risk Chronic Acute
Number Type # in a million Hazard Index Hazard Index Easting Northing

UTM
ZONE

58 GRID 0.65 4.00E-04 4.93E-06 563,976 4,183,948 10
59 GRID 0.64 3.97E-04 4.90E-06 564,001 4,183,948 10
60 GRID 0.63 3.92E-04 4.97E-06 564,026 4,183,948 10
61 GRID 0.62 3.84E-04 4.82E-06 564,051 4,183,948 10
62 GRID 0.60 3.74E-04 4.77E-06 564,076 4,183,948 10
63 GRID 0.59 3.63E-04 4.62E-06 564,101 4,183,948 10
64 GRID 0.57 3.51E-04 4.47E-06 564,126 4,183,948 10
65 GRID 0.55 3.38E-04 4.29E-06 564,151 4,183,948 10
66 GRID 0.52 3.25E-04 4.13E-06 564,176 4,183,948 10
67 GRID 0.50 3.12E-04 3.94E-06 564,201 4,183,948 10
68 GRID 0.48 2.99E-04 3.78E-06 564,226 4,183,948 10
69 GRID 0.46 2.86E-04 3.67E-06 564,251 4,183,948 10
70 GRID 0.44 2.73E-04 3.45E-06 564,276 4,183,948 10
71 GRID 0.42 2.61E-04 3.34E-06 564,301 4,183,948 10
72 GRID 0.40 2.48E-04 3.14E-06 564,326 4,183,948 10
73 GRID 0.38 2.35E-04 3.02E-06 564,351 4,183,948 10
74 GRID 0.36 2.23E-04 2.88E-06 564,376 4,183,948 10
75 GRID 0.34 2.10E-04 2.75E-06 564,401 4,183,948 10
76 GRID 0.60 3.71E-04 4.60E-06 563,801 4,183,923 10
77 GRID 0.64 3.97E-04 4.86E-06 563,826 4,183,923 10
78 GRID 0.68 4.22E-04 5.02E-06 563,851 4,183,923 10
79 GRID 0.72 4.44E-04 5.26E-06 563,876 4,183,923 10
80 GRID 0.74 4.60E-04 5.36E-06 563,901 4,183,923 10
81 GRID 0.75 4.67E-04 5.52E-06 563,926 4,183,923 10
82 GRID 0.76 4.69E-04 5.58E-06 563,951 4,183,923 10
83 GRID 0.75 4.67E-04 5.65E-06 563,976 4,183,923 10
84 GRID 0.75 4.61E-04 5.74E-06 564,001 4,183,923 10
85 GRID 0.73 4.52E-04 5.55E-06 564,026 4,183,923 10
86 GRID 0.71 4.41E-04 5.48E-06 564,051 4,183,923 10
87 GRID 0.69 4.27E-04 5.26E-06 564,076 4,183,923 10
88 GRID 0.67 4.12E-04 5.18E-06 564,101 4,183,923 10
89 GRID 0.64 3.97E-04 4.90E-06 564,126 4,183,923 10
90 GRID 0.61 3.81E-04 4.83E-06 564,151 4,183,923 10
91 GRID 0.59 3.64E-04 4.56E-06 564,176 4,183,923 10
92 GRID 0.56 3.48E-04 4.41E-06 564,201 4,183,923 10
93 GRID 0.54 3.32E-04 4.17E-06 564,226 4,183,923 10
94 GRID 0.51 3.16E-04 4.01E-06 564,251 4,183,923 10
95 GRID 0.49 3.01E-04 3.79E-06 564,276 4,183,923 10
96 GRID 0.46 2.86E-04 3.57E-06 564,301 4,183,923 10
97 GRID 0.44 2.71E-04 3.40E-06 564,326 4,183,923 10
98 GRID 0.41 2.56E-04 3.18E-06 564,351 4,183,923 10
99 GRID 0.39 2.41E-04 3.08E-06 564,376 4,183,923 10
100 GRID 0.37 2.27E-04 2.89E-06 564,401 4,183,923 10
101 GRID 0.71 4.38E-04 5.26E-06 563,801 4,183,898 10
102 GRID 0.76 4.74E-04 5.76E-06 563,826 4,183,898 10
103 GRID 0.82 5.09E-04 5.93E-06 563,851 4,183,898 10
104 GRID 0.87 5.38E-04 6.27E-06 563,876 4,183,898 10
105 GRID 0.90 5.55E-04 6.30E-06 563,901 4,183,898 10
106 GRID 0.91 5.61E-04 6.41E-06 563,926 4,183,898 10
107 GRID 0.91 5.61E-04 6.61E-06 563,951 4,183,898 10
108 GRID 0.89 5.54E-04 6.62E-06 563,976 4,183,898 10
109 GRID 0.88 5.42E-04 6.60E-06 564,001 4,183,898 10
110 GRID 0.85 5.28E-04 6.35E-06 564,026 4,183,898 10
111 GRID 0.82 5.11E-04 6.18E-06 564,051 4,183,898 10
112 GRID 0.79 4.92E-04 5.99E-06 564,076 4,183,898 10
113 GRID 0.76 4.72E-04 5.80E-06 564,101 4,183,898 10
114 GRID 0.73 4.52E-04 5.61E-06 564,126 4,183,898 10
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115 GRID 0.70 4.32E-04 5.34E-06 564,151 4,183,898 10
116 GRID 0.66 4.11E-04 5.20E-06 564,176 4,183,898 10
117 GRID 0.63 3.91E-04 4.77E-06 564,201 4,183,898 10
118 GRID 0.60 3.71E-04 4.64E-06 564,226 4,183,898 10
119 GRID 0.57 3.52E-04 4.31E-06 564,251 4,183,898 10
120 GRID 0.54 3.34E-04 4.13E-06 564,276 4,183,898 10
121 GRID 0.51 3.15E-04 3.84E-06 564,301 4,183,898 10
122 GRID 0.48 2.97E-04 3.64E-06 564,326 4,183,898 10
123 GRID 0.45 2.80E-04 3.42E-06 564,351 4,183,898 10
124 GRID 0.42 2.62E-04 3.25E-06 564,376 4,183,898 10
125 GRID 0.40 2.46E-04 3.10E-06 564,401 4,183,898 10
126 GRID 0.85 5.28E-04 6.40E-06 563,801 4,183,873 10
127 GRID 0.94 5.81E-04 7.03E-06 563,826 4,183,873 10
128 GRID 1.0 6.32E-04 7.16E-06 563,851 4,183,873 10
129 GRID 1.1 6.71E-04 7.61E-06 563,876 4,183,873 10
130 GRID 1.1 6.88E-04 7.69E-06 563,901 4,183,873 10
131 GRID 1.1 6.91E-04 7.85E-06 563,926 4,183,873 10
132 GRID 1.1 6.84E-04 8.06E-06 563,951 4,183,873 10
133 GRID 1.1 6.68E-04 7.82E-06 563,976 4,183,873 10
134 GRID 1.0 6.47E-04 7.52E-06 564,001 4,183,873 10
135 GRID 1.0 6.24E-04 7.35E-06 564,026 4,183,873 10
136 GRID 0.97 5.99E-04 7.05E-06 564,051 4,183,873 10
137 GRID 0.92 5.73E-04 6.94E-06 564,076 4,183,873 10
138 GRID 0.88 5.46E-04 6.54E-06 564,101 4,183,873 10
139 GRID 0.84 5.20E-04 6.33E-06 564,126 4,183,873 10
140 GRID 0.80 4.94E-04 6.05E-06 564,151 4,183,873 10
141 GRID 0.75 4.67E-04 5.73E-06 564,176 4,183,873 10
142 GRID 0.71 4.42E-04 5.40E-06 564,201 4,183,873 10
143 GRID 0.67 4.17E-04 5.01E-06 564,226 4,183,873 10
144 GRID 0.64 3.94E-04 4.81E-06 564,251 4,183,873 10
145 GRID 0.60 3.71E-04 4.41E-06 564,276 4,183,873 10
146 GRID 0.56 3.49E-04 4.20E-06 564,301 4,183,873 10
147 GRID 0.53 3.28E-04 3.88E-06 564,326 4,183,873 10
148 GRID 0.50 3.07E-04 3.69E-06 564,351 4,183,873 10
149 GRID 0.46 2.86E-04 3.48E-06 564,376 4,183,873 10
150 GRID 0.43 2.67E-04 3.30E-06 564,401 4,183,873 10
151 GRID 1.1 6.55E-04 7.84E-06 563,801 4,183,848 10
152 GRID 1.2 7.39E-04 8.75E-06 563,826 4,183,848 10
153 GRID 1.3 8.21E-04 8.84E-06 563,851 4,183,848 10
154 GRID 1.4 8.70E-04 9.50E-06 563,876 4,183,848 10
155 GRID 1.4 8.84E-04 9.64E-06 563,901 4,183,848 10
156 GRID 1.4 8.78E-04 9.79E-06 563,926 4,183,848 10
157 GRID 1.4 8.54E-04 9.77E-06 563,951 4,183,848 10
158 GRID 1.3 8.22E-04 9.20E-06 563,976 4,183,848 10
159 GRID 1.3 7.86E-04 8.89E-06 564,001 4,183,848 10
160 GRID 1.2 7.49E-04 8.74E-06 564,026 4,183,848 10
161 GRID 1.2 7.12E-04 8.36E-06 564,051 4,183,848 10
162 GRID 1.1 6.75E-04 7.92E-06 564,076 4,183,848 10
163 GRID 1.0 6.39E-04 7.57E-06 564,101 4,183,848 10
164 GRID 0.98 6.04E-04 7.08E-06 564,126 4,183,848 10
165 GRID 0.92 5.70E-04 6.83E-06 564,151 4,183,848 10
166 GRID 0.87 5.36E-04 6.35E-06 564,176 4,183,848 10
167 GRID 0.81 5.04E-04 5.96E-06 564,201 4,183,848 10
168 GRID 0.76 4.73E-04 5.56E-06 564,226 4,183,848 10
169 GRID 0.72 4.43E-04 5.24E-06 564,251 4,183,848 10
170 GRID 0.67 4.16E-04 4.87E-06 564,276 4,183,848 10
171 GRID 0.63 3.89E-04 4.55E-06 564,301 4,183,848 10
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UTM
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172 GRID 0.59 3.63E-04 4.27E-06 564,326 4,183,848 10
173 GRID 0.55 3.38E-04 3.97E-06 564,351 4,183,848 10
174 GRID 0.51 3.14E-04 3.75E-06 564,376 4,183,848 10
175 GRID 0.47 2.91E-04 3.50E-06 564,401 4,183,848 10
176 GRID 1.4 8.43E-04 9.89E-06 563,801 4,183,823 10
177 GRID 1.6 9.99E-04 1.13E-05 563,826 4,183,823 10
178 GRID 1.8 1.14E-03 1.13E-05 563,851 4,183,823 10
179 GRID 1.9 1.20E-03 1.26E-05 563,876 4,183,823 10
180 GRID 1.9 1.20E-03 1.29E-05 563,901 4,183,823 10
181 GRID 1.9 1.15E-03 1.24E-05 563,926 4,183,823 10
182 GRID 1.8 1.10E-03 1.17E-05 563,951 4,183,823 10
183 GRID 1.7 1.04E-03 1.14E-05 563,976 4,183,823 10
184 GRID 1.6 9.76E-04 1.07E-05 564,001 4,183,823 10
185 GRID 1.5 9.17E-04 1.03E-05 564,026 4,183,823 10
186 GRID 1.4 8.61E-04 9.69E-06 564,051 4,183,823 10
187 GRID 1.3 8.08E-04 9.08E-06 564,076 4,183,823 10
188 GRID 1.2 7.57E-04 8.64E-06 564,101 4,183,823 10
189 GRID 1.2 7.10E-04 8.18E-06 564,126 4,183,823 10
190 GRID 1.1 6.64E-04 7.63E-06 564,151 4,183,823 10
191 GRID 1.0 6.21E-04 7.19E-06 564,176 4,183,823 10
192 GRID 0.94 5.79E-04 6.64E-06 564,201 4,183,823 10
193 GRID 0.87 5.40E-04 6.26E-06 564,226 4,183,823 10
194 GRID 0.81 5.03E-04 5.77E-06 564,251 4,183,823 10
195 GRID 0.76 4.68E-04 5.39E-06 564,276 4,183,823 10
196 GRID 0.70 4.36E-04 4.95E-06 564,301 4,183,823 10
197 GRID 0.65 4.04E-04 4.66E-06 564,326 4,183,823 10
198 GRID 0.60 3.74E-04 4.28E-06 564,351 4,183,823 10
199 GRID 0.56 3.45E-04 4.08E-06 564,376 4,183,823 10
200 GRID 0.51 3.17E-04 3.75E-06 564,401 4,183,823 10
201 GRID 1.8 1.14E-03 1.27E-05 563,801 4,183,798 10
202 GRID 2.4 1.50E-03 1.54E-05 563,826 4,183,798 10
203 GRID 2.9 1.79E-03 1.71E-05 563,851 4,183,798 10
204 GRID 2.9 1.81E-03 1.81E-05 563,876 4,183,798 10
205 GRID 2.8 1.72E-03 1.81E-05 563,901 4,183,798 10
206 GRID 2.6 1.60E-03 1.56E-05 563,926 4,183,798 10
207 GRID 2.4 1.47E-03 1.57E-05 563,951 4,183,798 10
208 GRID 2.2 1.35E-03 1.42E-05 563,976 4,183,798 10
209 GRID 2.0 1.25E-03 1.33E-05 564,001 4,183,798 10
210 GRID 1.9 1.15E-03 1.22E-05 564,026 4,183,798 10
211 GRID 1.7 1.06E-03 1.15E-05 564,051 4,183,798 10
212 GRID 1.6 9.84E-04 1.06E-05 564,076 4,183,798 10
213 GRID 1.5 9.11E-04 1.00E-05 564,101 4,183,798 10
214 GRID 1.4 8.45E-04 9.34E-06 564,126 4,183,798 10
215 GRID 1.3 7.84E-04 8.70E-06 564,151 4,183,798 10
216 GRID 1.2 7.27E-04 8.12E-06 564,176 4,183,798 10
217 GRID 1.1 6.73E-04 7.60E-06 564,201 4,183,798 10
218 GRID 1.0 6.22E-04 7.04E-06 564,226 4,183,798 10
219 GRID 0.93 5.75E-04 6.50E-06 564,251 4,183,798 10
220 GRID 0.86 5.32E-04 5.97E-06 564,276 4,183,798 10
221 GRID 0.79 4.91E-04 5.54E-06 564,301 4,183,798 10
222 GRID 0.73 4.53E-04 5.05E-06 564,326 4,183,798 10
223 GRID 0.67 4.16E-04 4.76E-06 564,351 4,183,798 10
224 GRID 0.61 3.81E-04 4.33E-06 564,376 4,183,798 10
225 GRID 0.56 3.48E-04 4.10E-06 564,401 4,183,798 10
226 GRID 2.5 1.57E-03 1.80E-05 563,801 4,183,773 10
227 GRID 4.6 2.87E-03 2.77E-05 563,826 4,183,773 10
228 GRID 6.0 3.72E-03 3.14E-05 563,851 4,183,773 10
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229 GRID 5.2 3.20E-03 2.99E-05 563,876 4,183,773 10
230 GRID 4.4 2.75E-03 2.54E-05 563,901 4,183,773 10
231 GRID 3.9 2.39E-03 2.31E-05 563,926 4,183,773 10
232 GRID 3.4 2.08E-03 1.91E-05 563,951 4,183,773 10
233 GRID 3.0 1.85E-03 1.91E-05 563,976 4,183,773 10
234 GRID 2.7 1.65E-03 1.60E-05 564,001 4,183,773 10
235 GRID 2.4 1.49E-03 1.52E-05 564,026 4,183,773 10
236 GRID 2.2 1.35E-03 1.39E-05 564,051 4,183,773 10
237 GRID 2.0 1.22E-03 1.27E-05 564,076 4,183,773 10
238 GRID 1.8 1.12E-03 1.20E-05 564,101 4,183,773 10
239 GRID 1.7 1.02E-03 1.10E-05 564,126 4,183,773 10
240 GRID 1.5 9.39E-04 1.01E-05 564,151 4,183,773 10
241 GRID 1.4 8.62E-04 9.45E-06 564,176 4,183,773 10
242 GRID 1.3 7.91E-04 8.70E-06 564,201 4,183,773 10
243 GRID 1.2 7.26E-04 7.94E-06 564,226 4,183,773 10
244 GRID 1.1 6.65E-04 7.36E-06 564,251 4,183,773 10
245 GRID 0.98 6.10E-04 6.70E-06 564,276 4,183,773 10
246 GRID 0.90 5.59E-04 6.18E-06 564,301 4,183,773 10
247 GRID 0.82 5.10E-04 5.61E-06 564,326 4,183,773 10
248 GRID 0.75 4.65E-04 5.17E-06 564,351 4,183,773 10
249 GRID 0.68 4.22E-04 4.82E-06 564,376 4,183,773 10
250 GRID 0.62 3.83E-04 4.34E-06 564,401 4,183,773 10
251 GRID 2.4 1.50E-03 2.48E-05 563,801 4,183,748 10
252 GRID 11 6.95E-03 5.66E-05 563,826 4,183,748 10
253 GRID 17 1.03E-02 7.77E-05 563,851 4,183,748 10
254 GRID 12 7.48E-03 5.10E-05 563,876 4,183,748 10
255 GRID 8.5 5.28E-03 4.21E-05 563,901 4,183,748 10
256 GRID 6.5 4.03E-03 3.40E-05 563,926 4,183,748 10
257 GRID 5.2 3.22E-03 2.95E-05 563,951 4,183,748 10
258 GRID 4.3 2.69E-03 2.36E-05 563,976 4,183,748 10
259 GRID 3.7 2.30E-03 2.22E-05 564,001 4,183,748 10
260 GRID 3.2 2.00E-03 1.86E-05 564,026 4,183,748 10
261 GRID 2.9 1.77E-03 1.76E-05 564,051 4,183,748 10
262 GRID 2.5 1.57E-03 1.56E-05 564,076 4,183,748 10
263 GRID 2.3 1.41E-03 1.42E-05 564,101 4,183,748 10
264 GRID 2.0 1.27E-03 1.31E-05 564,126 4,183,748 10
265 GRID 1.9 1.15E-03 1.18E-05 564,151 4,183,748 10
266 GRID 1.7 1.04E-03 1.11E-05 564,176 4,183,748 10
267 GRID 1.5 9.45E-04 1.02E-05 564,201 4,183,748 10
268 GRID 1.4 8.57E-04 9.15E-06 564,226 4,183,748 10
269 GRID 1.3 7.78E-04 8.35E-06 564,251 4,183,748 10
270 GRID 1.1 7.06E-04 7.62E-06 564,276 4,183,748 10
271 GRID 1.0 6.41E-04 6.81E-06 564,301 4,183,748 10
272 GRID 0.94 5.80E-04 6.29E-06 564,326 4,183,748 10
273 GRID 0.85 5.24E-04 5.63E-06 564,351 4,183,748 10
274 GRID 0.76 4.71E-04 5.26E-06 564,376 4,183,748 10
275 GRID 0.68 4.22E-04 4.70E-06 564,401 4,183,748 10
276 GRID 1.7 1.07E-03 2.68E-05 563,801 4,183,723 10
277 GRID 5.1 3.13E-03 5.15E-05 563,826 4,183,723 10
278 GRID 17 1.06E-02 8.92E-05 563,851 4,183,723 10
279 GRID 6.9 4.26E-03 3.39E-05 563,876 4,183,723 10
280 GRID 20 1.26E-02 7.46E-05 563,901 4,183,723 10
281 GRID 15 9.36E-03 6.05E-05 563,926 4,183,723 10
282 GRID 9.4 5.81E-03 4.45E-05 563,951 4,183,723 10
283 GRID 7.1 4.38E-03 3.57E-05 563,976 4,183,723 10
284 GRID 5.6 3.48E-03 2.87E-05 564,001 4,183,723 10
285 GRID 4.6 2.87E-03 2.62E-05 564,026 4,183,723 10
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286 GRID 3.9 2.43E-03 2.24E-05 564,051 4,183,723 10
287 GRID 3.4 2.09E-03 1.99E-05 564,076 4,183,723 10
288 GRID 3.0 1.83E-03 1.76E-05 564,101 4,183,723 10
289 GRID 2.6 1.61E-03 1.59E-05 564,126 4,183,723 10
290 GRID 2.3 1.43E-03 1.44E-05 564,151 4,183,723 10
291 GRID 2.1 1.28E-03 1.29E-05 564,176 4,183,723 10
292 GRID 1.9 1.15E-03 1.20E-05 564,201 4,183,723 10
293 GRID 1.7 1.03E-03 1.06E-05 564,226 4,183,723 10
294 GRID 1.5 9.24E-04 9.61E-06 564,251 4,183,723 10
295 GRID 1.3 8.29E-04 8.76E-06 564,276 4,183,723 10
296 GRID 1.2 7.44E-04 7.80E-06 564,301 4,183,723 10
297 GRID 1.1 6.66E-04 6.98E-06 564,326 4,183,723 10
298 GRID 0.96 5.94E-04 6.34E-06 564,351 4,183,723 10
299 GRID 0.85 5.28E-04 5.66E-06 564,376 4,183,723 10
300 GRID 0.76 4.69E-04 5.14E-06 564,401 4,183,723 10
301 GRID 1.2 7.70E-04 2.02E-05 563,801 4,183,698 10
302 GRID 2.3 1.45E-03 3.19E-05 563,826 4,183,698 10
303 GRID 4.6 2.85E-03 4.72E-05 563,851 4,183,698 10
304 GRID 9.6 5.92E-03 7.33E-05 563,876 4,183,698 10
305 GRID 12 7.50E-03 1.03E-04 563,901 4,183,698 10
306 GRID 26 1.63E-02 9.81E-05 563,926 4,183,698 10
307 GRID 8.4 5.19E-03 3.76E-05 563,951 4,183,698 10
308 GRID 14 8.87E-03 6.08E-05 563,976 4,183,698 10
309 GRID 10 6.29E-03 4.67E-05 564,001 4,183,698 10
310 GRID 7.4 4.60E-03 3.63E-05 564,026 4,183,698 10
311 GRID 5.8 3.62E-03 3.14E-05 564,051 4,183,698 10
312 GRID 4.8 2.97E-03 2.62E-05 564,076 4,183,698 10
313 GRID 4.0 2.50E-03 2.23E-05 564,101 4,183,698 10
314 GRID 3.5 2.14E-03 2.07E-05 564,126 4,183,698 10
315 GRID 3.0 1.86E-03 1.74E-05 564,151 4,183,698 10
316 GRID 2.6 1.62E-03 1.59E-05 564,176 4,183,698 10
317 GRID 2.3 1.43E-03 1.39E-05 564,201 4,183,698 10
318 GRID 2.0 1.27E-03 1.29E-05 564,226 4,183,698 10
319 GRID 1.8 1.12E-03 1.12E-05 564,251 4,183,698 10
320 GRID 1.6 9.89E-04 1.00E-05 564,276 4,183,698 10
321 GRID 1.4 8.76E-04 8.85E-06 564,301 4,183,698 10
322 GRID 1.3 7.74E-04 7.85E-06 564,326 4,183,698 10
323 GRID 1.1 6.81E-04 7.02E-06 564,351 4,183,698 10
324 GRID 0.96 5.97E-04 6.33E-06 564,376 4,183,698 10
325 GRID 0.84 5.22E-04 5.52E-06 564,401 4,183,698 10
326 GRID 0.96 5.92E-04 1.55E-05 563,801 4,183,673 10
327 GRID 1.5 9.18E-04 2.32E-05 563,826 4,183,673 10
328 GRID 2.3 1.44E-03 3.04E-05 563,851 4,183,673 10
329 GRID 3.7 2.27E-03 3.94E-05 563,876 4,183,673 10
330 GRID 5.6 3.49E-03 5.07E-05 563,901 4,183,673 10
331 GRID 8.9 5.51E-03 7.00E-05 563,926 4,183,673 10
332 GRID 6.2 3.85E-03 4.57E-05 563,951 4,183,673 10
333 GRID 11 6.72E-03 4.30E-05 563,976 4,183,673 10
334 GRID 26 1.58E-02 8.98E-05 564,001 4,183,673 10
335 GRID 16 1.02E-02 6.23E-05 564,026 4,183,673 10
336 GRID 10 6.35E-03 4.72E-05 564,051 4,183,673 10
337 GRID 7.7 4.75E-03 3.87E-05 564,076 4,183,673 10
338 GRID 6.0 3.72E-03 3.13E-05 564,101 4,183,673 10
339 GRID 4.9 3.03E-03 2.66E-05 564,126 4,183,673 10
340 GRID 4.1 2.54E-03 2.40E-05 564,151 4,183,673 10
341 GRID 3.5 2.15E-03 1.88E-05 564,176 4,183,673 10
342 GRID 3.0 1.85E-03 1.82E-05 564,201 4,183,673 10
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LSA Associates, Inc. HARP Risk Modeling Results - Adult 70-Year Exposure LRY0801

Receptor Receptor Cancer Risk Chronic Acute
Number Type # in a million Hazard Index Hazard Index Easting Northing

UTM
ZONE

343 GRID 2.6 1.60E-03 1.55E-05 564,226 4,183,673 10
344 GRID 2.2 1.39E-03 1.38E-05 564,251 4,183,673 10
345 GRID 2.0 1.21E-03 1.19E-05 564,276 4,183,673 10
346 GRID 1.7 1.05E-03 1.04E-05 564,301 4,183,673 10
347 GRID 1.5 9.14E-04 8.99E-06 564,326 4,183,673 10
348 GRID 1.3 7.90E-04 7.97E-06 564,351 4,183,673 10
349 GRID 1.1 6.80E-04 6.93E-06 564,376 4,183,673 10
350 GRID 0.95 5.86E-04 6.02E-06 564,401 4,183,673 10
351 GRID 0.77 4.77E-04 1.40E-05 563,801 4,183,648 10
352 GRID 1.1 6.61E-04 1.69E-05 563,826 4,183,648 10
353 GRID 1.5 9.39E-04 2.26E-05 563,851 4,183,648 10
354 GRID 2.1 1.32E-03 2.67E-05 563,876 4,183,648 10
355 GRID 3.0 1.85E-03 3.27E-05 563,901 4,183,648 10
356 GRID 4.1 2.53E-03 4.02E-05 563,926 4,183,648 10
357 GRID 6.0 3.69E-03 5.63E-05 563,951 4,183,648 10
358 GRID 9.5 5.85E-03 7.18E-05 563,976 4,183,648 10
359 GRID 16 9.73E-03 9.59E-05 564,001 4,183,648 10
360 GRID 8.1 5.00E-03 4.27E-05 564,026 4,183,648 10
361 GRID 24 1.48E-02 8.88E-05 564,051 4,183,648 10
362 GRID 16 1.01E-02 6.61E-05 564,076 4,183,648 10
363 GRID 11 6.69E-03 4.80E-05 564,101 4,183,648 10
364 GRID 7.8 4.84E-03 4.03E-05 564,126 4,183,648 10
365 GRID 6.1 3.77E-03 3.16E-05 564,151 4,183,648 10
366 GRID 4.9 3.05E-03 2.70E-05 564,176 4,183,648 10
367 GRID 4.1 2.51E-03 2.18E-05 564,201 4,183,648 10
368 GRID 3.4 2.12E-03 2.07E-05 564,226 4,183,648 10
369 GRID 2.9 1.79E-03 1.64E-05 564,251 4,183,648 10
370 GRID 2.5 1.52E-03 1.47E-05 564,276 4,183,648 10
371 GRID 2.1 1.29E-03 1.25E-05 564,301 4,183,648 10
372 GRID 1.8 1.10E-03 1.04E-05 564,326 4,183,648 10
373 GRID 1.5 9.29E-04 9.24E-06 564,351 4,183,648 10
374 GRID 1.3 7.82E-04 7.79E-06 564,376 4,183,648 10
375 GRID 1.1 6.61E-04 6.69E-06 564,401 4,183,648 10
376 GRID 0.64 3.95E-04 1.15E-05 563,801 4,183,623 10
377 GRID 0.83 5.14E-04 1.41E-05 563,826 4,183,623 10
378 GRID 1.1 6.81E-04 1.72E-05 563,851 4,183,623 10
379 GRID 1.5 9.03E-04 2.05E-05 563,876 4,183,623 10
380 GRID 1.9 1.19E-03 2.48E-05 563,901 4,183,623 10
381 GRID 2.5 1.55E-03 2.83E-05 563,926 4,183,623 10
382 GRID 3.2 1.99E-03 3.52E-05 563,951 4,183,623 10
383 GRID 4.4 2.70E-03 4.38E-05 563,976 4,183,623 10
384 GRID 6.0 3.70E-03 5.24E-05 564,001 4,183,623 10
385 GRID 9.5 5.87E-03 7.33E-05 564,026 4,183,623 10
386 GRID 7.1 4.39E-03 4.46E-05 564,051 4,183,623 10
387 GRID 24 1.47E-02 9.48E-05 564,076 4,183,623 10
388 GRID 8.5 5.26E-03 3.96E-05 564,101 4,183,623 10
389 GRID 16 9.96E-03 6.32E-05 564,126 4,183,623 10
390 GRID 11 6.84E-03 5.09E-05 564,151 4,183,623 10
391 GRID 7.9 4.89E-03 3.82E-05 564,176 4,183,623 10
392 GRID 6.1 3.75E-03 3.25E-05 564,201 4,183,623 10
393 GRID 4.8 3.00E-03 2.51E-05 564,226 4,183,623 10
394 GRID 3.9 2.44E-03 2.22E-05 564,251 4,183,623 10
395 GRID 3.2 2.00E-03 1.82E-05 564,276 4,183,623 10
396 GRID 2.7 1.65E-03 1.56E-05 564,301 4,183,623 10
397 GRID 2.2 1.36E-03 1.24E-05 564,326 4,183,623 10
398 GRID 1.8 1.12E-03 1.06E-05 564,351 4,183,623 10
399 GRID 1.5 9.09E-04 8.87E-06 564,376 4,183,623 10
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LSA Associates, Inc. HARP Risk Modeling Results - Adult 70-Year Exposure LRY0801

Receptor Receptor Cancer Risk Chronic Acute
Number Type # in a million Hazard Index Hazard Index Easting Northing

UTM
ZONE

400 GRID 1.2 7.49E-04 7.28E-06 564,401 4,183,623 10
401 GRID 0.54 3.34E-04 1.04E-05 563,801 4,183,598 10
402 GRID 0.68 4.18E-04 1.14E-05 563,826 4,183,598 10
403 GRID 0.85 5.29E-04 1.43E-05 563,851 4,183,598 10
404 GRID 1.1 6.73E-04 1.64E-05 563,876 4,183,598 10
405 GRID 1.4 8.49E-04 1.91E-05 563,901 4,183,598 10
406 GRID 1.7 1.06E-03 2.26E-05 563,926 4,183,598 10
407 GRID 2.1 1.32E-03 2.45E-05 563,951 4,183,598 10
408 GRID 2.7 1.65E-03 3.04E-05 563,976 4,183,598 10
409 GRID 3.4 2.10E-03 3.61E-05 564,001 4,183,598 10
410 GRID 4.4 2.70E-03 4.28E-05 564,026 4,183,598 10
411 GRID 6.1 3.76E-03 5.37E-05 564,051 4,183,598 10
412 GRID 8.7 5.36E-03 6.68E-05 564,076 4,183,598 10
413 GRID 17 1.07E-02 9.90E-05 564,101 4,183,598 10
414 GRID 8.9 5.52E-03 4.22E-05 564,126 4,183,598 10
415 GRID 25 1.52E-02 8.01E-05 564,151 4,183,598 10
416 GRID 19 1.15E-02 6.86E-05 564,176 4,183,598 10
417 GRID 11 6.72E-03 4.89E-05 564,201 4,183,598 10
418 GRID 7.9 4.88E-03 3.66E-05 564,226 4,183,598 10
419 GRID 5.9 3.67E-03 2.88E-05 564,251 4,183,598 10
420 GRID 4.6 2.84E-03 2.51E-05 564,276 4,183,598 10
421 GRID 3.6 2.24E-03 1.96E-05 564,301 4,183,598 10
422 GRID 2.9 1.76E-03 1.52E-05 564,326 4,183,598 10
423 GRID 2.2 1.38E-03 1.29E-05 564,351 4,183,598 10
424 GRID 1.7 1.07E-03 9.72E-06 564,376 4,183,598 10
425 GRID 1.4 8.53E-04 8.20E-06 564,401 4,183,598 10
426 GRID 0.47 2.89E-04 9.12E-06 563,801 4,183,573 10
427 GRID 0.57 3.51E-04 1.01E-05 563,826 4,183,573 10
428 GRID 0.69 4.29E-04 1.17E-05 563,851 4,183,573 10
429 GRID 0.85 5.28E-04 1.39E-05 563,876 4,183,573 10
430 GRID 1.1 6.48E-04 1.53E-05 563,901 4,183,573 10
431 GRID 1.3 7.91E-04 1.78E-05 563,926 4,183,573 10
432 GRID 1.5 9.56E-04 1.99E-05 563,951 4,183,573 10
433 GRID 1.9 1.15E-03 2.18E-05 563,976 4,183,573 10
434 GRID 2.3 1.40E-03 2.73E-05 564,001 4,183,573 10
435 GRID 2.7 1.70E-03 2.95E-05 564,026 4,183,573 10
436 GRID 3.4 2.11E-03 3.45E-05 564,051 4,183,573 10
437 GRID 4.4 2.70E-03 4.23E-05 564,076 4,183,573 10
438 GRID 5.9 3.62E-03 5.26E-05 564,101 4,183,573 10
439 GRID 9.0 5.59E-03 6.88E-05 564,126 4,183,573 10
440 GRID 14 8.42E-03 9.11E-05 564,151 4,183,573 10
441 GRID 8.2 5.11E-03 4.72E-05 564,176 4,183,573 10
442 GRID 9.5 5.91E-03 3.87E-05 564,201 4,183,573 10
443 GRID 17 1.03E-02 6.53E-05 564,226 4,183,573 10
444 GRID 11 6.88E-03 4.69E-05 564,251 4,183,573 10
445 GRID 7.4 4.61E-03 3.46E-05 564,276 4,183,573 10
446 GRID 5.4 3.36E-03 2.65E-05 564,301 4,183,573 10
447 GRID 4.0 2.46E-03 2.01E-05 564,326 4,183,573 10
448 GRID 2.8 1.76E-03 1.48E-05 564,351 4,183,573 10
449 GRID 2.1 1.28E-03 1.19E-05 564,376 4,183,573 10
450 GRID 1.6 9.70E-04 8.10E-06 564,401 4,183,573 10
451 GRID 0.41 2.54E-04 8.09E-06 563,801 4,183,548 10
452 GRID 0.49 3.01E-04 8.88E-06 563,826 4,183,548 10
453 GRID 0.58 3.59E-04 1.01E-05 563,851 4,183,548 10
454 GRID 0.7 4.31E-04 1.16E-05 563,876 4,183,548 10
455 GRID 0.84 5.17E-04 1.29E-05 563,901 4,183,548 10
456 GRID 1.0 6.18E-04 1.47E-05 563,926 4,183,548 10
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LSA Associates, Inc. HARP Risk Modeling Results - Adult 70-Year Exposure LRY0801

Receptor Receptor Cancer Risk Chronic Acute
Number Type # in a million Hazard Index Hazard Index Easting Northing

UTM
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457 GRID 1.2 7.33E-04 1.63E-05 563,951 4,183,548 10
458 GRID 1.4 8.65E-04 1.82E-05 563,976 4,183,548 10
459 GRID 1.7 1.02E-03 2.04E-05 564,001 4,183,548 10
460 GRID 1.9 1.20E-03 2.33E-05 564,026 4,183,548 10
461 GRID 2.3 1.43E-03 2.49E-05 564,051 4,183,548 10
462 GRID 2.8 1.72E-03 3.12E-05 564,076 4,183,548 10
463 GRID 3.4 2.09E-03 3.50E-05 564,101 4,183,548 10
464 GRID 4.3 2.68E-03 4.01E-05 564,126 4,183,548 10
465 GRID 5.8 3.59E-03 4.83E-05 564,151 4,183,548 10
466 GRID 8.6 5.34E-03 6.73E-05 564,176 4,183,548 10
467 GRID 15 9.43E-03 1.02E-04 564,201 4,183,548 10
468 GRID 18 1.09E-02 1.06E-04 564,226 4,183,548 10
469 GRID 8.3 5.17E-03 3.73E-05 564,251 4,183,548 10
470 GRID 17 1.07E-02 6.17E-05 564,276 4,183,548 10
471 GRID 10 6.28E-03 4.32E-05 564,301 4,183,548 10
472 GRID 6.4 3.99E-03 2.89E-05 564,326 4,183,548 10
473 GRID 3.9 2.40E-03 1.89E-05 564,351 4,183,548 10
474 GRID 2.5 1.54E-03 1.24E-05 564,376 4,183,548 10
475 GRID 1.8 1.10E-03 9.24E-06 564,401 4,183,548 10
476 GRID 0.36 2.25E-04 7.11E-06 563,801 4,183,523 10
477 GRID 0.42 2.62E-04 7.90E-06 563,826 4,183,523 10
478 GRID 0.50 3.07E-04 8.70E-06 563,851 4,183,523 10
479 GRID 0.58 3.61E-04 1.00E-05 563,876 4,183,523 10
480 GRID 0.69 4.26E-04 1.09E-05 563,901 4,183,523 10
481 GRID 0.81 5.00E-04 1.23E-05 563,926 4,183,523 10
482 GRID 0.94 5.84E-04 1.38E-05 563,951 4,183,523 10
483 GRID 1.1 6.78E-04 1.47E-05 563,976 4,183,523 10
484 GRID 1.3 7.86E-04 1.67E-05 564,001 4,183,523 10
485 GRID 1.5 9.09E-04 1.80E-05 564,026 4,183,523 10
486 GRID 1.7 1.05E-03 2.04E-05 564,051 4,183,523 10
487 GRID 2.0 1.22E-03 2.31E-05 564,076 4,183,523 10
488 GRID 2.3 1.43E-03 2.62E-05 564,101 4,183,523 10
489 GRID 2.8 1.70E-03 2.88E-05 564,126 4,183,523 10
490 GRID 3.4 2.10E-03 3.39E-05 564,151 4,183,523 10
491 GRID 4.2 2.61E-03 3.99E-05 564,176 4,183,523 10
492 GRID 5.7 3.52E-03 5.04E-05 564,201 4,183,523 10
493 GRID 8.2 5.05E-03 6.12E-05 564,226 4,183,523 10
494 GRID 14 8.41E-03 8.19E-05 564,251 4,183,523 10
495 GRID 7.0 4.35E-03 3.42E-05 564,276 4,183,523 10
496 GRID 23 1.43E-02 7.61E-05 564,301 4,183,523 10
497 GRID 17 1.03E-02 5.23E-05 564,326 4,183,523 10
498 GRID 5.5 3.38E-03 2.17E-05 564,351 4,183,523 10
499 GRID 2.9 1.82E-03 1.27E-05 564,376 4,183,523 10
500 GRID 2.0 1.21E-03 9.20E-06 564,401 4,183,523 10
501 GRID 0.33 2.02E-04 6.33E-06 563,801 4,183,498 10
502 GRID 0.37 2.32E-04 6.98E-06 563,826 4,183,498 10
503 GRID 0.43 2.67E-04 7.67E-06 563,851 4,183,498 10
504 GRID 0.5 3.09E-04 8.47E-06 563,876 4,183,498 10
505 GRID 0.58 3.59E-04 9.51E-06 563,901 4,183,498 10
506 GRID 0.67 4.16E-04 1.02E-05 563,926 4,183,498 10
507 GRID 0.77 4.79E-04 1.16E-05 563,951 4,183,498 10
508 GRID 0.89 5.50E-04 1.24E-05 563,976 4,183,498 10
509 GRID 1.0 6.28E-04 1.36E-05 564,001 4,183,498 10
510 GRID 1.2 7.16E-04 1.52E-05 564,026 4,183,498 10
511 GRID 1.3 8.15E-04 1.58E-05 564,051 4,183,498 10
512 GRID 1.5 9.29E-04 1.81E-05 564,076 4,183,498 10
513 GRID 1.7 1.06E-03 1.97E-05 564,101 4,183,498 10
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514 GRID 2.0 1.22E-03 2.20E-05 564,126 4,183,498 10
515 GRID 2.3 1.42E-03 2.53E-05 564,151 4,183,498 10
516 GRID 2.7 1.68E-03 2.70E-05 564,176 4,183,498 10
517 GRID 3.3 2.01E-03 3.17E-05 564,201 4,183,498 10
518 GRID 4.1 2.54E-03 3.76E-05 564,226 4,183,498 10
519 GRID 5.3 3.27E-03 4.42E-05 564,251 4,183,498 10
520 GRID 7.9 4.88E-03 5.72E-05 564,276 4,183,498 10
521 GRID 11 7.06E-03 6.91E-05 564,301 4,183,498 10
522 GRID 18 1.13E-02 5.84E-05 564,326 4,183,498 10
523 GRID 5.8 3.58E-03 1.91E-05 564,351 4,183,498 10
524 GRID 3.0 1.87E-03 1.27E-05 564,376 4,183,498 10
525 GRID 2.0 1.23E-03 9.22E-06 564,401 4,183,498 10
526 GRID 0.29 1.82E-04 5.70E-06 563,801 4,183,473 10
527 GRID 0.33 2.06E-04 6.22E-06 563,826 4,183,473 10
528 GRID 0.38 2.35E-04 6.76E-06 563,851 4,183,473 10
529 GRID 0.43 2.69E-04 7.47E-06 563,876 4,183,473 10
530 GRID 0.50 3.08E-04 8.21E-06 563,901 4,183,473 10
531 GRID 0.57 3.52E-04 9.00E-06 563,926 4,183,473 10
532 GRID 0.65 4.02E-04 9.78E-06 563,951 4,183,473 10
533 GRID 0.74 4.57E-04 1.07E-05 563,976 4,183,473 10
534 GRID 0.83 5.16E-04 1.13E-05 564,001 4,183,473 10
535 GRID 0.94 5.81E-04 1.25E-05 564,026 4,183,473 10
536 GRID 1.1 6.54E-04 1.33E-05 564,051 4,183,473 10
537 GRID 1.2 7.35E-04 1.41E-05 564,076 4,183,473 10
538 GRID 1.3 8.26E-04 1.59E-05 564,101 4,183,473 10
539 GRID 1.5 9.31E-04 1.69E-05 564,126 4,183,473 10
540 GRID 1.7 1.05E-03 1.89E-05 564,151 4,183,473 10
541 GRID 1.9 1.20E-03 2.06E-05 564,176 4,183,473 10
542 GRID 2.2 1.38E-03 2.11E-05 564,201 4,183,473 10
543 GRID 2.6 1.61E-03 2.56E-05 564,226 4,183,473 10
544 GRID 3.1 1.90E-03 2.72E-05 564,251 4,183,473 10
545 GRID 3.7 2.28E-03 3.00E-05 564,276 4,183,473 10
546 GRID 4.6 2.82E-03 3.18E-05 564,301 4,183,473 10
547 GRID 5.1 3.17E-03 2.78E-05 564,326 4,183,473 10
548 GRID 3.7 2.29E-03 1.81E-05 564,351 4,183,473 10
549 GRID 2.5 1.54E-03 1.07E-05 564,376 4,183,473 10
550 GRID 1.8 1.11E-03 7.21E-06 564,401 4,183,473 10
551 GRID 0.27 1.65E-04 5.14E-06 563,801 4,183,448 10
552 GRID 0.30 1.86E-04 5.60E-06 563,826 4,183,448 10
553 GRID 0.34 2.09E-04 6.00E-06 563,851 4,183,448 10
554 GRID 0.38 2.36E-04 6.57E-06 563,876 4,183,448 10
555 GRID 0.43 2.68E-04 7.19E-06 563,901 4,183,448 10
556 GRID 0.49 3.03E-04 7.75E-06 563,926 4,183,448 10
557 GRID 0.55 3.43E-04 8.50E-06 563,951 4,183,448 10
558 GRID 0.62 3.86E-04 9.04E-06 563,976 4,183,448 10
559 GRID 0.70 4.33E-04 9.60E-06 564,001 4,183,448 10
560 GRID 0.78 4.83E-04 1.05E-05 564,026 4,183,448 10
561 GRID 0.87 5.38E-04 1.12E-05 564,051 4,183,448 10
562 GRID 0.97 5.98E-04 1.17E-05 564,076 4,183,448 10
563 GRID 1.1 6.64E-04 1.26E-05 564,101 4,183,448 10
564 GRID 1.2 7.37E-04 1.37E-05 564,126 4,183,448 10
565 GRID 1.3 8.20E-04 1.45E-05 564,151 4,183,448 10
566 GRID 1.5 9.12E-04 1.58E-05 564,176 4,183,448 10
567 GRID 1.6 1.02E-03 1.68E-05 564,201 4,183,448 10
568 GRID 1.8 1.14E-03 1.71E-05 564,226 4,183,448 10
569 GRID 2.1 1.27E-03 1.94E-05 564,251 4,183,448 10
570 GRID 2.3 1.42E-03 1.85E-05 564,276 4,183,448 10
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571 GRID 2.6 1.59E-03 1.96E-05 564,301 4,183,448 10
572 GRID 2.7 1.65E-03 1.82E-05 564,326 4,183,448 10
573 GRID 2.4 1.47E-03 1.36E-05 564,351 4,183,448 10
574 GRID 1.9 1.16E-03 1.08E-05 564,376 4,183,448 10
575 GRID 1.5 9.21E-04 7.71E-06 564,401 4,183,448 10
576 GRID 0.24 1.51E-04 4.66E-06 563,801 4,183,423 10
577 GRID 0.27 1.68E-04 4.97E-06 563,826 4,183,423 10
578 GRID 0.30 1.87E-04 5.38E-06 563,851 4,183,423 10
579 GRID 0.34 2.10E-04 5.75E-06 563,876 4,183,423 10
580 GRID 0.38 2.36E-04 6.30E-06 563,901 4,183,423 10
581 GRID 0.43 2.65E-04 6.78E-06 563,926 4,183,423 10
582 GRID 0.48 2.97E-04 7.31E-06 563,951 4,183,423 10
583 GRID 0.54 3.31E-04 7.80E-06 563,976 4,183,423 10
584 GRID 0.60 3.69E-04 8.22E-06 564,001 4,183,423 10
585 GRID 0.66 4.09E-04 8.91E-06 564,026 4,183,423 10
586 GRID 0.73 4.51E-04 9.56E-06 564,051 4,183,423 10
587 GRID 0.8 4.97E-04 9.81E-06 564,076 4,183,423 10
588 GRID 0.88 5.47E-04 1.07E-05 564,101 4,183,423 10
589 GRID 0.97 6.00E-04 1.11E-05 564,126 4,183,423 10
590 GRID 1.1 6.58E-04 1.16E-05 564,151 4,183,423 10
591 GRID 1.2 7.20E-04 1.26E-05 564,176 4,183,423 10
592 GRID 1.3 7.86E-04 1.30E-05 564,201 4,183,423 10
593 GRID 1.4 8.56E-04 1.37E-05 564,226 4,183,423 10
594 GRID 1.5 9.33E-04 1.41E-05 564,251 4,183,423 10
595 GRID 1.6 1.01E-03 1.38E-05 564,276 4,183,423 10
596 GRID 1.7 1.08E-03 1.41E-05 564,301 4,183,423 10
597 GRID 1.8 1.09E-03 1.32E-05 564,326 4,183,423 10
598 GRID 1.7 1.03E-03 1.09E-05 564,351 4,183,423 10
599 GRID 1.5 8.96E-04 8.86E-06 564,376 4,183,423 10
600 GRID 1.2 7.55E-04 7.63E-06 564,401 4,183,423 10
601 GRID 0.22 1.38E-04 4.17E-06 563,801 4,183,398 10
602 GRID 0.25 1.53E-04 4.53E-06 563,826 4,183,398 10
603 GRID 0.27 1.69E-04 4.76E-06 563,851 4,183,398 10
604 GRID 0.3 1.88E-04 5.19E-06 563,876 4,183,398 10
605 GRID 0.34 2.10E-04 5.53E-06 563,901 4,183,398 10
606 GRID 0.38 2.34E-04 6.02E-06 563,926 4,183,398 10
607 GRID 0.42 2.60E-04 6.40E-06 563,951 4,183,398 10
608 GRID 0.47 2.88E-04 6.88E-06 563,976 4,183,398 10
609 GRID 0.51 3.18E-04 7.29E-06 564,001 4,183,398 10
610 GRID 0.57 3.50E-04 7.73E-06 564,026 4,183,398 10
611 GRID 0.62 3.84E-04 8.16E-06 564,051 4,183,398 10
612 GRID 0.68 4.20E-04 8.45E-06 564,076 4,183,398 10
613 GRID 0.74 4.58E-04 8.84E-06 564,101 4,183,398 10
614 GRID 0.80 4.98E-04 9.43E-06 564,126 4,183,398 10
615 GRID 0.87 5.39E-04 9.45E-06 564,151 4,183,398 10
616 GRID 0.94 5.83E-04 1.02E-05 564,176 4,183,398 10
617 GRID 1.0 6.29E-04 1.07E-05 564,201 4,183,398 10
618 GRID 1.1 6.76E-04 1.04E-05 564,226 4,183,398 10
619 GRID 1.2 7.25E-04 1.11E-05 564,251 4,183,398 10
620 GRID 1.2 7.70E-04 1.12E-05 564,276 4,183,398 10
621 GRID 1.3 8.00E-04 1.08E-05 564,301 4,183,398 10
622 GRID 1.3 8.05E-04 1.02E-05 564,326 4,183,398 10
623 GRID 1.3 7.79E-04 8.87E-06 564,351 4,183,398 10
624 GRID 1.2 7.11E-04 7.71E-06 564,376 4,183,398 10
625 GRID 1.0 6.28E-04 6.69E-06 564,401 4,183,398 10
626 BOUNDARY 2.5 1.54E-03 1.54E-05 564,100 4,183,739 10
627 BOUNDARY 2.5 1.54E-03 1.53E-05 564,109 4,183,735 10
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628 BOUNDARY 2.5 1.54E-03 1.54E-05 564,118 4,183,731 10
629 BOUNDARY 2.5 1.54E-03 1.52E-05 564,127 4,183,727 10
630 BOUNDARY 2.5 1.54E-03 1.53E-05 564,137 4,183,723 10
631 BOUNDARY 2.5 1.53E-03 1.52E-05 564,146 4,183,719 10
632 BOUNDARY 2.5 1.53E-03 1.52E-05 564,155 4,183,715 10
633 BOUNDARY 2.5 1.52E-03 1.49E-05 564,163 4,183,711 10
634 BOUNDARY 2.8 1.70E-03 1.66E-05 564,159 4,183,702 10
635 BOUNDARY 3.1 1.93E-03 1.87E-05 564,156 4,183,692 10
636 BOUNDARY 3.6 2.20E-03 2.15E-05 564,152 4,183,683 10
637 BOUNDARY 4.1 2.56E-03 2.42E-05 564,149 4,183,674 10
638 BOUNDARY 4.9 3.01E-03 2.66E-05 564,145 4,183,664 10
639 BOUNDARY 5.8 3.62E-03 3.00E-05 564,142 4,183,655 10
640 BOUNDARY 7.3 4.50E-03 3.46E-05 564,138 4,183,646 10
641 BOUNDARY 7.4 4.56E-03 3.50E-05 564,138 4,183,645 10
642 BOUNDARY 7.5 4.62E-03 3.88E-05 564,129 4,183,649 10
643 BOUNDARY 7.6 4.72E-03 3.74E-05 564,119 4,183,653 10
644 BOUNDARY 7.8 4.82E-03 3.94E-05 564,110 4,183,656 10
645 BOUNDARY 7.8 4.86E-03 3.71E-05 564,101 4,183,660 10
646 BOUNDARY 7.9 4.90E-03 4.05E-05 564,092 4,183,664 10
647 BOUNDARY 8.1 5.00E-03 3.93E-05 564,082 4,183,668 10
648 BOUNDARY 8.3 5.11E-03 4.14E-05 564,073 4,183,671 10
649 BOUNDARY 8.3 5.13E-03 4.14E-05 564,069 4,183,673 10
650 BOUNDARY 6.5 4.03E-03 3.38E-05 564,073 4,183,682 10
651 BOUNDARY 5.3 3.29E-03 2.74E-05 564,078 4,183,691 10
652 BOUNDARY 4.4 2.75E-03 2.46E-05 564,082 4,183,700 10
653 BOUNDARY 3.8 2.36E-03 2.23E-05 564,086 4,183,709 10
654 BOUNDARY 3.3 2.05E-03 2.01E-05 564,090 4,183,718 10
655 BOUNDARY 2.9 1.80E-03 1.79E-05 564,095 4,183,727 10
656 BOUNDARY 2.6 1.60E-03 1.59E-05 564,099 4,183,736 10
657 CENSUS 0.045 2.78E-05 8.56E-07 563,628 4,182,826 10
658 CENSUS 0.050 3.07E-05 9.06E-07 563,700 4,182,809 10
659 CENSUS 0.061 3.80E-05 1.13E-06 563,730 4,182,921 10
660 CENSUS 0.092 5.71E-05 1.21E-06 563,325 4,183,960 10
661 CENSUS 0.072 4.47E-05 9.39E-07 563,224 4,184,010 10
662 CENSUS 0.064 3.96E-05 1.05E-06 563,191 4,183,934 10
663 CENSUS 0.088 5.43E-05 1.37E-06 563,318 4,183,916 10
664 CENSUS 0.075 4.65E-05 1.23E-06 563,273 4,183,888 10
665 CENSUS 0.066 4.12E-05 1.10E-06 563,259 4,183,835 10
666 CENSUS 0.055 3.44E-05 9.37E-07 563,157 4,183,884 10
667 CENSUS 0.045 2.81E-05 8.77E-07 563,122 4,183,809 10
668 CENSUS 0.052 3.21E-05 1.20E-06 563,216 4,183,749 10
669 CENSUS 0.045 2.80E-05 1.22E-06 563,180 4,183,688 10
670 CENSUS 0.086 5.34E-05 7.65E-07 563,547 4,184,450 10
671 CENSUS 0.080 4.97E-05 7.53E-07 563,580 4,184,517 10
672 CENSUS 0.094 5.81E-05 7.89E-07 563,511 4,184,372 10
673 CENSUS 0.097 6.00E-05 7.98E-07 563,401 4,184,294 10
674 CENSUS 0.084 5.22E-05 6.97E-07 563,380 4,184,362 10
675 CENSUS 0.094 5.81E-05 9.58E-07 563,289 4,184,216 10
676 CENSUS 0.086 5.35E-05 1.05E-06 563,263 4,184,099 10
677 CENSUS 0.11 6.81E-05 1.17E-06 563,346 4,184,133 10
678 CENSUS 0.13 7.98E-05 1.24E-06 563,416 4,184,135 10
679 CENSUS 0.13 7.77E-05 1.14E-06 563,426 4,184,166 10
680 CENSUS 0.12 7.29E-05 9.65E-07 563,457 4,184,222 10
681 CENSUS 0.10 6.41E-05 8.54E-07 563,483 4,184,300 10
682 CENSUS 0.13 8.05E-05 1.40E-06 563,405 4,184,072 10
683 CENSUS 0.12 7.20E-05 1.35E-06 563,374 4,184,044 10
684 CENSUS 0.096 5.93E-05 1.08E-06 563,324 4,184,009 10
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685 CENSUS 0.081 5.00E-05 6.90E-07 564,206 4,184,659 10
686 CENSUS 0.078 4.83E-05 6.83E-07 564,114 4,184,671 10
687 CENSUS 0.076 4.70E-05 6.79E-07 564,011 4,184,665 10
688 CENSUS 0.085 5.26E-05 7.60E-07 564,001 4,184,598 10
689 CENSUS 0.075 4.63E-05 7.24E-07 563,910 4,184,653 10
690 CENSUS 0.074 4.55E-05 7.44E-07 563,761 4,184,630 10
691 CENSUS 0.084 5.19E-05 8.27E-07 563,873 4,184,580 10
692 CENSUS 0.097 5.99E-05 8.69E-07 563,981 4,184,526 10
693 CENSUS 0.11 6.87E-05 9.58E-07 564,055 4,184,471 10
694 CENSUS 0.098 6.09E-05 8.55E-07 564,063 4,184,532 10
695 CENSUS 0.093 5.74E-05 8.04E-07 564,117 4,184,571 10
696 CENSUS 0.11 6.53E-05 9.07E-07 564,118 4,184,503 10
697 CENSUS 0.11 6.83E-05 1.05E-06 564,545 4,184,364 10
698 CENSUS 0.099 6.11E-05 9.30E-07 564,470 4,184,474 10
699 CENSUS 0.096 5.96E-05 8.48E-07 564,366 4,184,523 10
700 CENSUS 0.091 5.66E-05 7.82E-07 564,259 4,184,578 10
701 CENSUS 0.12 7.50E-05 1.04E-06 564,188 4,184,433 10
702 CENSUS 0.13 7.90E-05 1.10E-06 564,299 4,184,390 10
703 CENSUS 0.13 8.17E-05 1.20E-06 564,403 4,184,340 10
704 CENSUS 0.16 9.97E-05 1.38E-06 564,254 4,184,295 10
705 CENSUS 0.15 9.16E-05 1.26E-06 564,149 4,184,344 10
706 CENSUS 0.18 1.12E-04 1.52E-06 564,113 4,184,266 10
707 CENSUS 0.2 1.24E-04 1.71E-06 564,217 4,184,217 10
708 CENSUS 0.26 1.62E-04 2.21E-06 564,180 4,184,133 10
709 CENSUS 0.23 1.39E-04 1.89E-06 564,079 4,184,194 10
710 CENSUS 0.30 1.87E-04 2.45E-06 564,041 4,184,110 10
711 CENSUS 0.35 2.18E-04 2.91E-06 564,144 4,184,056 10
712 CENSUS 0.42 2.58E-04 3.26E-06 564,000 4,184,032 10
713 CENSUS 0.58 3.61E-04 4.43E-06 563,972 4,183,965 10
714 CENSUS 0.8 4.92E-04 5.95E-06 564,069 4,183,900 10
715 CENSUS 1.1 6.72E-04 7.63E-06 563,928 4,183,876 10
716 CENSUS 2.6 1.58E-03 1.70E-05 563,897 4,183,804 10
717 CENSUS 0.17 1.04E-04 1.50E-06 564,459 4,184,191 10
718 CENSUS 0.17 1.06E-04 1.49E-06 564,351 4,184,240 10
719 CENSUS 0.21 1.30E-04 1.78E-06 564,319 4,184,168 10
720 CENSUS 0.21 1.30E-04 1.80E-06 564,424 4,184,113 10
721 CENSUS 0.27 1.67E-04 2.26E-06 564,390 4,184,035 10
722 CENSUS 0.27 1.68E-04 2.24E-06 564,286 4,184,090 10
723 CENSUS 0.37 2.31E-04 2.97E-06 564,249 4,184,006 10
724 CENSUS 0.37 2.26E-04 2.92E-06 564,355 4,183,957 10
725 CENSUS 0.53 3.27E-04 3.95E-06 564,317 4,183,879 10
726 CENSUS 0.54 3.33E-04 4.20E-06 564,212 4,183,928 10
727 CENSUS 0.83 5.14E-04 6.17E-06 564,175 4,183,856 10
728 CENSUS 0.83 5.14E-04 5.79E-06 564,281 4,183,801 10
729 CENSUS 1.6 9.76E-04 1.03E-05 564,238 4,183,723 10
730 CENSUS 1.6 9.94E-04 1.07E-05 564,136 4,183,772 10
731 CENSUS 1.4 8.63E-04 9.73E-06 564,037 4,183,827 10
732 CENSUS 3.7 2.26E-03 2.18E-05 564,001 4,183,749 10
733 CENSUS 12 7.49E-03 5.21E-05 563,938 4,183,721 10
734 CENSUS 15 8.96E-03 6.02E-05 564,053 4,183,661 10
735 CENSUS 4.0 2.46E-03 2.19E-05 564,099 4,183,700 10
736 CENSUS 3.8 2.36E-03 2.04E-05 564,204 4,183,651 10
737 CENSUS 14 8.86E-03 5.87E-05 564,181 4,183,601 10
738 CENSUS 17 1.05E-02 6.50E-05 564,101 4,183,637 10
739 CENSUS 0.12 7.41E-05 1.06E-06 563,983 4,184,426 10
740 CENSUS 0.097 5.99E-05 9.46E-07 563,840 4,184,497 10
741 CENSUS 0.083 5.16E-05 8.17E-07 563,724 4,184,546 10
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742 CENSUS 0.093 5.78E-05 8.88E-07 563,694 4,184,474 10
743 CENSUS 0.11 6.94E-05 1.08E-06 563,803 4,184,414 10
744 CENSUS 0.14 8.79E-05 1.26E-06 563,946 4,184,348 10
745 CENSUS 0.18 1.09E-04 1.52E-06 563,928 4,184,265 10
746 CENSUS 0.13 7.90E-05 1.19E-06 563,762 4,184,341 10
747 CENSUS 0.11 6.52E-05 9.76E-07 563,656 4,184,396 10
748 CENSUS 0.12 7.30E-05 1.02E-06 563,618 4,184,318 10
749 CENSUS 0.15 9.09E-05 1.32E-06 563,726 4,184,269 10
750 CENSUS 0.19 1.15E-04 1.67E-06 563,825 4,184,214 10
751 CENSUS 0.24 1.51E-04 2.02E-06 563,929 4,184,159 10
752 CENSUS 0.31 1.89E-04 2.47E-06 563,899 4,184,092 10
753 CENSUS 0.22 1.39E-04 1.94E-06 563,791 4,184,141 10
754 CENSUS 0.17 1.07E-04 1.45E-06 563,689 4,184,190 10
755 CENSUS 0.13 8.15E-05 1.06E-06 563,581 4,184,240 10
756 CENSUS 0.15 9.08E-05 1.18E-06 563,551 4,184,173 10
757 CENSUS 0.20 1.24E-04 1.55E-06 563,652 4,184,113 10
758 CENSUS 0.28 1.74E-04 2.26E-06 563,755 4,184,064 10
759 CENSUS 0.42 2.58E-04 3.29E-06 563,856 4,184,009 10
760 CENSUS 0.60 3.73E-04 4.61E-06 563,822 4,183,931 10
761 CENSUS 0.35 2.18E-04 2.69E-06 563,719 4,183,985 10
762 CENSUS 0.23 1.45E-04 1.89E-06 563,616 4,184,035 10
763 CENSUS 0.17 1.02E-04 1.47E-06 563,506 4,184,089 10
764 CENSUS 0.16 1.00E-04 1.77E-06 563,474 4,183,995 10
765 CENSUS 0.12 7.52E-05 1.30E-06 563,410 4,183,957 10
766 CENSUS 0.25 1.55E-04 2.45E-06 563,583 4,183,957 10
767 CENSUS 0.42 2.61E-04 3.65E-06 563,680 4,183,902 10
768 CENSUS 0.92 5.69E-04 6.82E-06 563,784 4,183,853 10
769 CENSUS 1.0 6.33E-04 9.15E-06 563,758 4,183,797 10
770 CENSUS 0.28 1.74E-04 3.00E-06 563,610 4,183,874 10
771 CENSUS 4.1 2.53E-03 3.98E-05 564,143 4,183,537 10
772 CENSUS 13 7.94E-03 9.83E-05 564,084 4,183,607 10
773 CENSUS 9.8 6.08E-03 7.36E-05 564,032 4,183,622 10
774 CENSUS 8.5 5.27E-03 6.63E-05 563,946 4,183,660 10
775 CENSUS 0.76 4.73E-04 1.06E-05 563,751 4,183,753 10
776 CENSUS 0.25 1.53E-04 3.47E-06 563,602 4,183,824 10
777 CENSUS 0.12 7.60E-05 1.64E-06 563,425 4,183,911 10
778 CENSUS 0.11 6.85E-05 1.76E-06 563,412 4,183,856 10
779 CENSUS 0.15 9.14E-05 2.30E-06 563,505 4,183,812 10
780 CENSUS 0.2 1.21E-04 3.76E-06 563,601 4,183,737 10
781 CENSUS 0.39 2.40E-04 8.00E-06 563,714 4,183,697 10
782 CENSUS 0.98 6.08E-04 1.64E-05 563,820 4,183,648 10
783 CENSUS 1.6 9.94E-04 2.12E-05 563,925 4,183,593 10
784 CENSUS 1.9 1.19E-03 2.31E-05 564,022 4,183,550 10
785 CENSUS 0.81 4.99E-04 1.13E-05 563,994 4,183,473 10
786 CENSUS 0.66 4.10E-04 1.06E-05 563,891 4,183,527 10
787 CENSUS 0.41 2.54E-04 8.12E-06 563,783 4,183,575 10
788 CENSUS 0.25 1.53E-04 5.66E-06 563,679 4,183,628 10
789 CENSUS 0.15 9.06E-05 3.55E-06 563,570 4,183,674 10
790 CENSUS 0.11 6.55E-05 2.27E-06 563,468 4,183,729 10
791 CENSUS 0.081 5.01E-05 1.52E-06 563,362 4,183,779 10
792 CENSUS 0.077 4.75E-05 1.73E-06 563,372 4,183,730 10
793 CENSUS 0.065 4.02E-05 1.61E-06 563,326 4,183,700 10
794 CENSUS 0.082 5.10E-05 2.28E-06 563,429 4,183,645 10
795 CENSUS 0.093 5.73E-05 2.28E-06 563,448 4,183,690 10
796 CENSUS 0.13 8.08E-05 3.36E-06 563,556 4,183,640 10
797 CENSUS 0.11 7.08E-05 3.09E-06 563,534 4,183,596 10
798 CENSUS 0.16 1.01E-04 4.02E-06 563,638 4,183,541 10
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799 CENSUS 0.21 1.27E-04 5.03E-06 563,665 4,183,587 10
800 CENSUS 0.27 1.65E-04 5.89E-06 563,735 4,183,550 10
801 CENSUS 0.23 1.44E-04 4.85E-06 563,743 4,183,492 10
802 CENSUS 0.33 2.05E-04 5.89E-06 563,852 4,183,443 10
803 CENSUS 0.45 2.80E-04 7.82E-06 563,870 4,183,487 10
804 CENSUS 0.57 3.52E-04 8.27E-06 563,976 4,183,433 10
805 CENSUS 0.41 2.56E-04 6.31E-06 563,953 4,183,394 10
806 CENSUS 0.43 2.66E-04 5.68E-06 564,051 4,183,334 10
807 CENSUS 0.84 5.19E-04 1.02E-05 564,098 4,183,417 10
808 CENSUS 1.8 1.09E-03 1.94E-05 564,145 4,183,479 10
809 CENSUS 0.30 1.85E-04 4.25E-06 564,019 4,183,278 10
810 CENSUS 0.26 1.62E-04 4.20E-06 563,919 4,183,322 10
811 CENSUS 0.22 1.38E-04 4.05E-06 563,818 4,183,376 10
812 CENSUS 0.17 1.07E-04 3.60E-06 563,721 4,183,425 10
813 CENSUS 0.13 7.75E-05 3.07E-06 563,603 4,183,480 10
814 CENSUS 0.096 5.95E-05 2.52E-06 563,503 4,183,529 10
815 CENSUS 0.069 4.30E-05 2.00E-06 563,392 4,183,573 10
816 CENSUS 0.056 3.45E-05 1.66E-06 563,292 4,183,627 10
817 CENSUS 0.046 2.82E-05 1.34E-06 563,235 4,183,516 10
818 CENSUS 0.066 4.09E-05 1.68E-06 563,422 4,183,393 10
819 CENSUS 0.099 6.14E-05 2.41E-06 563,571 4,183,408 10
820 CENSUS 0.12 7.69E-05 2.58E-06 563,679 4,183,353 10
821 CENSUS 0.16 9.92E-05 3.00E-06 563,787 4,183,304 10
822 CENSUS 0.15 9.22E-05 2.50E-06 563,865 4,183,205 10
823 CENSUS 0.10 6.46E-05 2.05E-06 563,692 4,183,247 10
824 CENSUS 0.15 9.45E-05 2.34E-06 563,959 4,183,133 10
825 CENSUS 0.048 2.94E-05 1.14E-06 563,380 4,183,178 10
826 CENSUS 0.091 5.64E-05 1.64E-06 563,800 4,183,065 10
827 CENSUS 0.10 6.20E-05 1.60E-06 563,898 4,183,022 10
828 CENSUS 0.099 6.13E-05 6.61E-07 565,092 4,183,756 10
829 CENSUS 0.15 9.22E-05 1.07E-06 564,845 4,183,817 10
830 CENSUS 0.15 9.29E-05 9.70E-07 564,881 4,183,739 10
831 CENSUS 0.23 1.45E-04 1.45E-06 564,730 4,183,683 10
832 CENSUS 0.29 1.79E-04 1.74E-06 564,692 4,183,599 10
833 CENSUS 0.17 1.03E-04 1.22E-06 564,897 4,183,457 10
834 CENSUS 0.11 6.99E-05 7.45E-07 565,070 4,183,589 10
835 CENSUS 0.17 1.04E-04 9.37E-07 564,844 4,183,269 10
836 CENSUS 0.39 2.41E-04 2.19E-06 564,617 4,183,432 10
837 CENSUS 0.35 2.14E-04 2.21E-06 564,658 4,183,516 10
838 CENSUS 0.41 2.53E-04 2.03E-06 564,587 4,183,382 10
839 CENSUS 0.72 4.43E-04 3.34E-06 564,496 4,183,437 10
840 CENSUS 1.9 1.18E-03 8.40E-06 564,401 4,183,486 10
841 CENSUS 13 8.08E-03 5.19E-05 564,268 4,183,557 10
842 CENSUS 11 6.69E-03 6.51E-05 564,285 4,183,502 10
843 CENSUS 2.1 1.28E-03 1.18E-05 564,370 4,183,451 10
844 CENSUS 0.76 4.70E-04 4.40E-06 564,460 4,183,403 10
845 CENSUS 0.62 3.82E-04 4.44E-06 564,440 4,183,342 10
846 CENSUS 1.1 7.05E-04 8.92E-06 564,338 4,183,386 10
847 CENSUS 1.6 1.02E-03 1.56E-05 564,237 4,183,435 10
848 CENSUS 0.78 4.81E-04 8.13E-06 564,201 4,183,363 10
849 CENSUS 0.65 4.02E-04 5.92E-06 564,303 4,183,314 10
850 CENSUS 0.46 2.83E-04 3.73E-06 564,400 4,183,259 10
851 CENSUS 0.32 2.01E-04 2.61E-06 564,517 4,183,232 10
852 CENSUS 0.36 2.22E-04 2.41E-06 564,562 4,183,310 10
853 CENSUS 0.23 1.42E-04 1.48E-06 564,692 4,183,261 10
854 CENSUS 0.18 1.12E-04 1.56E-06 564,692 4,183,150 10
855 CENSUS 0.14 8.91E-05 1.34E-06 564,710 4,183,023 10
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UTM
ZONE

856 CENSUS 0.25 1.54E-04 2.09E-06 564,459 4,183,115 10
857 CENSUS 0.35 2.15E-04 3.11E-06 564,375 4,183,192 10
858 CENSUS 0.41 2.54E-04 4.15E-06 564,267 4,183,235 10
859 CENSUS 0.46 2.86E-04 5.16E-06 564,166 4,183,290 10
860 CENSUS 0.31 1.93E-04 3.79E-06 564,137 4,183,218 10
861 CENSUS 0.24 1.47E-04 2.42E-06 564,324 4,183,095 10
862 CENSUS 0.30 1.84E-04 3.26E-06 564,238 4,183,169 10
863 CENSUS 0.26 1.60E-04 2.55E-06 564,334 4,183,117 10
864 CENSUS 0.21 1.27E-04 1.84E-06 564,438 4,183,048 10
865 CENSUS 0.16 1.01E-04 1.86E-06 564,273 4,182,986 10
866 CENSUS 0.14 8.63E-05 1.21E-06 564,670 4,182,972 10
867 CENSUS 0.19 1.19E-04 1.42E-06 564,694 4,183,877 10
868 CENSUS 0.23 1.41E-04 1.83E-06 564,591 4,183,926 10
869 CENSUS 0.25 1.52E-04 2.09E-06 564,498 4,183,986 10
870 CENSUS 0.34 2.09E-04 2.68E-06 564,455 4,183,903 10
871 CENSUS 0.29 1.77E-04 2.16E-06 564,561 4,183,854 10
872 CENSUS 0.24 1.46E-04 1.65E-06 564,663 4,183,804 10
873 CENSUS 0.30 1.88E-04 1.98E-06 564,624 4,183,726 10
874 CENSUS 0.39 2.40E-04 2.76E-06 564,524 4,183,775 10
875 CENSUS 0.46 2.86E-04 3.46E-06 564,425 4,183,830 10
876 CENSUS 0.74 4.61E-04 5.12E-06 564,382 4,183,747 10
877 CENSUS 0.53 3.31E-04 3.53E-06 564,491 4,183,703 10
878 CENSUS 0.40 2.46E-04 2.43E-06 564,589 4,183,649 10
879 CENSUS 0.53 3.30E-04 3.10E-06 564,553 4,183,570 10
880 CENSUS 0.86 5.35E-04 5.04E-06 564,450 4,183,620 10
881 CENSUS 1.4 8.44E-04 8.42E-06 564,345 4,183,669 10
882 CENSUS 3.6 2.20E-03 1.84E-05 564,312 4,183,591 10
883 CENSUS 1.5 9.45E-04 7.44E-06 564,416 4,183,542 10
884 CENSUS 0.67 4.12E-04 3.84E-06 564,521 4,183,493 10
885 CENSUS 0.093 5.75E-05 7.78E-07 564,930 4,184,100 10
886 CENSUS 0.11 6.84E-05 9.05E-07 564,856 4,184,050 10
887 CENSUS 0.12 7.43E-05 9.21E-07 564,867 4,183,961 10
888 CENSUS 0.14 8.44E-05 1.01E-06 564,832 4,183,911 10
889 CENSUS 0.13 7.78E-05 9.23E-07 564,907 4,183,858 10
890 CENSUS 0.11 7.09E-05 8.28E-07 564,963 4,183,851 10
891 CENSUS 0.10 6.34E-05 9.79E-07 564,657 4,184,326 10
892 CENSUS 0.15 9.57E-05 1.40E-06 564,572 4,184,142 10
893 CENSUS 0.14 8.86E-05 1.30E-06 564,676 4,184,087 10
894 CENSUS 0.13 8.08E-05 1.09E-06 564,773 4,184,033 10
895 CENSUS 0.15 9.45E-05 1.21E-06 564,739 4,183,966 10
896 CENSUS 0.18 1.09E-04 1.51E-06 564,637 4,184,010 10
897 CENSUS 0.20 1.21E-04 1.73E-06 564,532 4,184,059 10
898 CENSUS 0.091 5.62E-05 8.43E-07 564,864 4,184,217 10
899 CENSUS 0.089 5.49E-05 8.44E-07 564,786 4,184,321 10
900 CENSUS 0.12 7.30E-05 1.10E-06 564,718 4,184,171 10
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LSA Associates, Inc. HARP Modeling Results - Child 9-Year Exposure LRY0801

Receptor Receptor Cancer Risk Chronic Acute
Number Type # in a million Hazard Index Hazard Index Easting Northing

1 GRID 0.15 2.47E-04 3.19E-06 563,801 4,183,998 10
2 GRID 0.16 2.58E-04 3.35E-06 563,826 4,183,998 10
3 GRID 0.17 2.70E-04 3.42E-06 563,851 4,183,998 10
4 GRID 0.18 2.81E-04 3.45E-06 563,876 4,183,998 10
5 GRID 0.18 2.91E-04 3.60E-06 563,901 4,183,998 10
6 GRID 0.19 2.98E-04 3.71E-06 563,926 4,183,998 10
7 GRID 0.19 3.02E-04 3.76E-06 563,951 4,183,998 10
8 GRID 0.19 3.04E-04 3.78E-06 563,976 4,183,998 10
9 GRID 0.19 3.03E-04 3.86E-06 564,001 4,183,998 10

10 GRID 0.19 3.02E-04 3.80E-06 564,026 4,183,998 10
11 GRID 0.19 2.98E-04 3.88E-06 564,051 4,183,998 10
12 GRID 0.18 2.94E-04 3.82E-06 564,076 4,183,998 10
13 GRID 0.18 2.87E-04 3.80E-06 564,101 4,183,998 10
14 GRID 0.17 2.80E-04 3.64E-06 564,126 4,183,998 10
15 GRID 0.17 2.72E-04 3.57E-06 564,151 4,183,998 10
16 GRID 0.16 2.63E-04 3.42E-06 564,176 4,183,998 10
17 GRID 0.16 2.55E-04 3.27E-06 564,201 4,183,998 10
18 GRID 0.15 2.46E-04 3.18E-06 564,226 4,183,998 10
19 GRID 0.15 2.37E-04 3.04E-06 564,251 4,183,998 10
20 GRID 0.14 2.28E-04 2.94E-06 564,276 4,183,998 10
21 GRID 0.14 2.19E-04 2.81E-06 564,301 4,183,998 10
22 GRID 0.13 2.10E-04 2.71E-06 564,326 4,183,998 10
23 GRID 0.12 2.00E-04 2.62E-06 564,351 4,183,998 10
24 GRID 0.12 1.91E-04 2.52E-06 564,376 4,183,998 10
25 GRID 0.11 1.82E-04 2.45E-06 564,401 4,183,998 10
26 GRID 0.17 2.79E-04 3.58E-06 563,801 4,183,973 10
27 GRID 0.18 2.94E-04 3.76E-06 563,826 4,183,973 10
28 GRID 0.19 3.09E-04 3.80E-06 563,851 4,183,973 10
29 GRID 0.20 3.22E-04 3.90E-06 563,876 4,183,973 10
30 GRID 0.21 3.34E-04 4.08E-06 563,901 4,183,973 10
31 GRID 0.21 3.41E-04 4.19E-06 563,926 4,183,973 10
32 GRID 0.21 3.45E-04 4.24E-06 563,951 4,183,973 10
33 GRID 0.22 3.46E-04 4.26E-06 563,976 4,183,973 10
34 GRID 0.21 3.45E-04 4.34E-06 564,001 4,183,973 10
35 GRID 0.21 3.42E-04 4.36E-06 564,026 4,183,973 10
36 GRID 0.21 3.37E-04 4.32E-06 564,051 4,183,973 10
37 GRID 0.21 3.30E-04 4.30E-06 564,076 4,183,973 10
38 GRID 0.20 3.22E-04 4.15E-06 564,101 4,183,973 10
39 GRID 0.19 3.12E-04 4.06E-06 564,126 4,183,973 10
40 GRID 0.19 3.02E-04 3.88E-06 564,151 4,183,973 10
41 GRID 0.18 2.92E-04 3.74E-06 564,176 4,183,973 10
42 GRID 0.17 2.81E-04 3.56E-06 564,201 4,183,973 10
43 GRID 0.17 2.70E-04 3.48E-06 564,226 4,183,973 10
44 GRID 0.16 2.60E-04 3.33E-06 564,251 4,183,973 10
45 GRID 0.16 2.49E-04 3.20E-06 564,276 4,183,973 10
46 GRID 0.15 2.39E-04 3.06E-06 564,301 4,183,973 10
47 GRID 0.14 2.28E-04 2.93E-06 564,326 4,183,973 10
48 GRID 0.13 2.17E-04 2.82E-06 564,351 4,183,973 10
49 GRID 0.13 2.06E-04 2.70E-06 564,376 4,183,973 10
50 GRID 0.12 1.95E-04 2.59E-06 564,401 4,183,973 10
51 GRID 0.20 3.20E-04 4.03E-06 563,801 4,183,948 10
52 GRID 0.21 3.39E-04 4.24E-06 563,826 4,183,948 10
53 GRID 0.22 3.58E-04 4.31E-06 563,851 4,183,948 10
54 GRID 0.23 3.75E-04 4.49E-06 563,876 4,183,948 10
55 GRID 0.24 3.89E-04 4.64E-06 563,901 4,183,948 10
56 GRID 0.25 3.96E-04 4.77E-06 563,926 4,183,948 10
57 GRID 0.25 3.99E-04 4.77E-06 563,951 4,183,948 10

UTM
ZONE
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LSA Associates, Inc. HARP Modeling Results - Child 9-Year Exposure LRY0801

Receptor Receptor Cancer Risk Chronic Acute
Number Type # in a million Hazard Index Hazard Index Easting Northing

UTM
ZONE

58 GRID 0.25 4.00E-04 4.93E-06 563,976 4,183,948 10
59 GRID 0.25 3.97E-04 4.90E-06 564,001 4,183,948 10
60 GRID 0.24 3.92E-04 4.97E-06 564,026 4,183,948 10
61 GRID 0.24 3.84E-04 4.82E-06 564,051 4,183,948 10
62 GRID 0.23 3.74E-04 4.77E-06 564,076 4,183,948 10
63 GRID 0.23 3.63E-04 4.62E-06 564,101 4,183,948 10
64 GRID 0.22 3.51E-04 4.47E-06 564,126 4,183,948 10
65 GRID 0.21 3.38E-04 4.29E-06 564,151 4,183,948 10
66 GRID 0.20 3.25E-04 4.13E-06 564,176 4,183,948 10
67 GRID 0.19 3.12E-04 3.94E-06 564,201 4,183,948 10
68 GRID 0.19 2.99E-04 3.78E-06 564,226 4,183,948 10
69 GRID 0.18 2.86E-04 3.67E-06 564,251 4,183,948 10
70 GRID 0.17 2.73E-04 3.45E-06 564,276 4,183,948 10
71 GRID 0.16 2.61E-04 3.34E-06 564,301 4,183,948 10
72 GRID 0.15 2.48E-04 3.14E-06 564,326 4,183,948 10
73 GRID 0.15 2.35E-04 3.02E-06 564,351 4,183,948 10
74 GRID 0.14 2.23E-04 2.88E-06 564,376 4,183,948 10
75 GRID 0.13 2.10E-04 2.75E-06 564,401 4,183,948 10
76 GRID 0.23 3.71E-04 4.60E-06 563,801 4,183,923 10
77 GRID 0.25 3.97E-04 4.86E-06 563,826 4,183,923 10
78 GRID 0.26 4.22E-04 5.02E-06 563,851 4,183,923 10
79 GRID 0.28 4.44E-04 5.26E-06 563,876 4,183,923 10
80 GRID 0.29 4.60E-04 5.36E-06 563,901 4,183,923 10
81 GRID 0.29 4.67E-04 5.52E-06 563,926 4,183,923 10
82 GRID 0.29 4.69E-04 5.58E-06 563,951 4,183,923 10
83 GRID 0.29 4.67E-04 5.65E-06 563,976 4,183,923 10
84 GRID 0.29 4.61E-04 5.74E-06 564,001 4,183,923 10
85 GRID 0.28 4.52E-04 5.55E-06 564,026 4,183,923 10
86 GRID 0.27 4.41E-04 5.48E-06 564,051 4,183,923 10
87 GRID 0.27 4.27E-04 5.26E-06 564,076 4,183,923 10
88 GRID 0.26 4.12E-04 5.18E-06 564,101 4,183,923 10
89 GRID 0.25 3.97E-04 4.90E-06 564,126 4,183,923 10
90 GRID 0.24 3.81E-04 4.83E-06 564,151 4,183,923 10
91 GRID 0.23 3.64E-04 4.56E-06 564,176 4,183,923 10
92 GRID 0.22 3.48E-04 4.41E-06 564,201 4,183,923 10
93 GRID 0.21 3.32E-04 4.17E-06 564,226 4,183,923 10
94 GRID 0.20 3.16E-04 4.01E-06 564,251 4,183,923 10
95 GRID 0.19 3.01E-04 3.79E-06 564,276 4,183,923 10
96 GRID 0.18 2.86E-04 3.57E-06 564,301 4,183,923 10
97 GRID 0.17 2.71E-04 3.40E-06 564,326 4,183,923 10
98 GRID 0.16 2.56E-04 3.18E-06 564,351 4,183,923 10
99 GRID 0.15 2.41E-04 3.08E-06 564,376 4,183,923 10

100 GRID 0.14 2.27E-04 2.89E-06 564,401 4,183,923 10
101 GRID 0.27 4.38E-04 5.26E-06 563,801 4,183,898 10
102 GRID 0.29 4.74E-04 5.76E-06 563,826 4,183,898 10
103 GRID 0.32 5.09E-04 5.93E-06 563,851 4,183,898 10
104 GRID 0.33 5.38E-04 6.27E-06 563,876 4,183,898 10
105 GRID 0.34 5.55E-04 6.30E-06 563,901 4,183,898 10
106 GRID 0.35 5.61E-04 6.41E-06 563,926 4,183,898 10
107 GRID 0.35 5.61E-04 6.61E-06 563,951 4,183,898 10
108 GRID 0.34 5.54E-04 6.62E-06 563,976 4,183,898 10
109 GRID 0.34 5.42E-04 6.60E-06 564,001 4,183,898 10
110 GRID 0.33 5.28E-04 6.35E-06 564,026 4,183,898 10
111 GRID 0.32 5.11E-04 6.18E-06 564,051 4,183,898 10
112 GRID 0.31 4.92E-04 5.99E-06 564,076 4,183,898 10
113 GRID 0.29 4.72E-04 5.80E-06 564,101 4,183,898 10
114 GRID 0.28 4.52E-04 5.61E-06 564,126 4,183,898 10
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LSA Associates, Inc. HARP Modeling Results - Child 9-Year Exposure LRY0801

Receptor Receptor Cancer Risk Chronic Acute
Number Type # in a million Hazard Index Hazard Index Easting Northing

UTM
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115 GRID 0.27 4.32E-04 5.34E-06 564,151 4,183,898 10
116 GRID 0.26 4.11E-04 5.20E-06 564,176 4,183,898 10
117 GRID 0.24 3.91E-04 4.77E-06 564,201 4,183,898 10
118 GRID 0.23 3.71E-04 4.64E-06 564,226 4,183,898 10
119 GRID 0.22 3.52E-04 4.31E-06 564,251 4,183,898 10
120 GRID 0.21 3.34E-04 4.13E-06 564,276 4,183,898 10
121 GRID 0.20 3.15E-04 3.84E-06 564,301 4,183,898 10
122 GRID 0.19 2.97E-04 3.64E-06 564,326 4,183,898 10
123 GRID 0.17 2.80E-04 3.42E-06 564,351 4,183,898 10
124 GRID 0.16 2.62E-04 3.25E-06 564,376 4,183,898 10
125 GRID 0.15 2.46E-04 3.10E-06 564,401 4,183,898 10
126 GRID 0.33 5.28E-04 6.40E-06 563,801 4,183,873 10
127 GRID 0.36 5.81E-04 7.03E-06 563,826 4,183,873 10
128 GRID 0.39 6.32E-04 7.16E-06 563,851 4,183,873 10
129 GRID 0.42 6.71E-04 7.61E-06 563,876 4,183,873 10
130 GRID 0.43 6.88E-04 7.69E-06 563,901 4,183,873 10
131 GRID 0.43 6.91E-04 7.85E-06 563,926 4,183,873 10
132 GRID 0.42 6.84E-04 8.06E-06 563,951 4,183,873 10
133 GRID 0.42 6.68E-04 7.82E-06 563,976 4,183,873 10
134 GRID 0.40 6.47E-04 7.52E-06 564,001 4,183,873 10
135 GRID 0.39 6.24E-04 7.35E-06 564,026 4,183,873 10
136 GRID 0.37 5.99E-04 7.05E-06 564,051 4,183,873 10
137 GRID 0.36 5.73E-04 6.94E-06 564,076 4,183,873 10
138 GRID 0.34 5.46E-04 6.54E-06 564,101 4,183,873 10
139 GRID 0.32 5.20E-04 6.33E-06 564,126 4,183,873 10
140 GRID 0.31 4.94E-04 6.05E-06 564,151 4,183,873 10
141 GRID 0.29 4.67E-04 5.73E-06 564,176 4,183,873 10
142 GRID 0.27 4.42E-04 5.40E-06 564,201 4,183,873 10
143 GRID 0.26 4.17E-04 5.01E-06 564,226 4,183,873 10
144 GRID 0.24 3.94E-04 4.81E-06 564,251 4,183,873 10
145 GRID 0.23 3.71E-04 4.41E-06 564,276 4,183,873 10
146 GRID 0.22 3.49E-04 4.20E-06 564,301 4,183,873 10
147 GRID 0.20 3.28E-04 3.88E-06 564,326 4,183,873 10
148 GRID 0.19 3.07E-04 3.69E-06 564,351 4,183,873 10
149 GRID 0.18 2.86E-04 3.48E-06 564,376 4,183,873 10
150 GRID 0.17 2.67E-04 3.30E-06 564,401 4,183,873 10
151 GRID 0.41 6.55E-04 7.84E-06 563,801 4,183,848 10
152 GRID 0.46 7.39E-04 8.75E-06 563,826 4,183,848 10
153 GRID 0.51 8.21E-04 8.84E-06 563,851 4,183,848 10
154 GRID 0.54 8.70E-04 9.50E-06 563,876 4,183,848 10
155 GRID 0.55 8.84E-04 9.64E-06 563,901 4,183,848 10
156 GRID 0.55 8.78E-04 9.79E-06 563,926 4,183,848 10
157 GRID 0.53 8.54E-04 9.77E-06 563,951 4,183,848 10
158 GRID 0.51 8.22E-04 9.20E-06 563,976 4,183,848 10
159 GRID 0.49 7.86E-04 8.89E-06 564,001 4,183,848 10
160 GRID 0.47 7.49E-04 8.74E-06 564,026 4,183,848 10
161 GRID 0.44 7.12E-04 8.36E-06 564,051 4,183,848 10
162 GRID 0.42 6.75E-04 7.92E-06 564,076 4,183,848 10
163 GRID 0.40 6.39E-04 7.57E-06 564,101 4,183,848 10
164 GRID 0.38 6.04E-04 7.08E-06 564,126 4,183,848 10
165 GRID 0.35 5.70E-04 6.83E-06 564,151 4,183,848 10
166 GRID 0.33 5.36E-04 6.35E-06 564,176 4,183,848 10
167 GRID 0.31 5.04E-04 5.96E-06 564,201 4,183,848 10
168 GRID 0.29 4.73E-04 5.56E-06 564,226 4,183,848 10
169 GRID 0.28 4.43E-04 5.24E-06 564,251 4,183,848 10
170 GRID 0.26 4.16E-04 4.87E-06 564,276 4,183,848 10
171 GRID 0.24 3.89E-04 4.55E-06 564,301 4,183,848 10
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LSA Associates, Inc. HARP Modeling Results - Child 9-Year Exposure LRY0801

Receptor Receptor Cancer Risk Chronic Acute
Number Type # in a million Hazard Index Hazard Index Easting Northing

UTM
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172 GRID 0.23 3.63E-04 4.27E-06 564,326 4,183,848 10
173 GRID 0.21 3.38E-04 3.97E-06 564,351 4,183,848 10
174 GRID 0.20 3.14E-04 3.75E-06 564,376 4,183,848 10
175 GRID 0.18 2.91E-04 3.50E-06 564,401 4,183,848 10
176 GRID 0.52 8.43E-04 9.89E-06 563,801 4,183,823 10
177 GRID 0.62 9.99E-04 1.13E-05 563,826 4,183,823 10
178 GRID 0.71 1.14E-03 1.13E-05 563,851 4,183,823 10
179 GRID 0.74 1.20E-03 1.26E-05 563,876 4,183,823 10
180 GRID 0.74 1.20E-03 1.29E-05 563,901 4,183,823 10
181 GRID 0.72 1.15E-03 1.24E-05 563,926 4,183,823 10
182 GRID 0.68 1.10E-03 1.17E-05 563,951 4,183,823 10
183 GRID 0.64 1.04E-03 1.14E-05 563,976 4,183,823 10
184 GRID 0.61 9.76E-04 1.07E-05 564,001 4,183,823 10
185 GRID 0.57 9.17E-04 1.03E-05 564,026 4,183,823 10
186 GRID 0.53 8.61E-04 9.69E-06 564,051 4,183,823 10
187 GRID 0.50 8.08E-04 9.08E-06 564,076 4,183,823 10
188 GRID 0.47 7.57E-04 8.64E-06 564,101 4,183,823 10
189 GRID 0.44 7.10E-04 8.18E-06 564,126 4,183,823 10
190 GRID 0.41 6.64E-04 7.63E-06 564,151 4,183,823 10
191 GRID 0.39 6.21E-04 7.19E-06 564,176 4,183,823 10
192 GRID 0.36 5.79E-04 6.64E-06 564,201 4,183,823 10
193 GRID 0.34 5.40E-04 6.26E-06 564,226 4,183,823 10
194 GRID 0.31 5.03E-04 5.77E-06 564,251 4,183,823 10
195 GRID 0.29 4.68E-04 5.39E-06 564,276 4,183,823 10
196 GRID 0.27 4.36E-04 4.95E-06 564,301 4,183,823 10
197 GRID 0.25 4.04E-04 4.66E-06 564,326 4,183,823 10
198 GRID 0.23 3.74E-04 4.28E-06 564,351 4,183,823 10
199 GRID 0.21 3.45E-04 4.08E-06 564,376 4,183,823 10
200 GRID 0.20 3.17E-04 3.75E-06 564,401 4,183,823 10
201 GRID 0.71 1.14E-03 1.27E-05 563,801 4,183,798 10
202 GRID 0.93 1.50E-03 1.54E-05 563,826 4,183,798 10
203 GRID 1.1 1.79E-03 1.71E-05 563,851 4,183,798 10
204 GRID 1.1 1.81E-03 1.81E-05 563,876 4,183,798 10
205 GRID 1.1 1.72E-03 1.81E-05 563,901 4,183,798 10
206 GRID 0.99 1.60E-03 1.56E-05 563,926 4,183,798 10
207 GRID 0.91 1.47E-03 1.57E-05 563,951 4,183,798 10
208 GRID 0.84 1.35E-03 1.42E-05 563,976 4,183,798 10
209 GRID 0.77 1.25E-03 1.33E-05 564,001 4,183,798 10
210 GRID 0.71 1.15E-03 1.22E-05 564,026 4,183,798 10
211 GRID 0.66 1.06E-03 1.15E-05 564,051 4,183,798 10
212 GRID 0.61 9.84E-04 1.06E-05 564,076 4,183,798 10
213 GRID 0.57 9.11E-04 1.00E-05 564,101 4,183,798 10
214 GRID 0.53 8.45E-04 9.34E-06 564,126 4,183,798 10
215 GRID 0.49 7.84E-04 8.70E-06 564,151 4,183,798 10
216 GRID 0.45 7.27E-04 8.12E-06 564,176 4,183,798 10
217 GRID 0.42 6.73E-04 7.60E-06 564,201 4,183,798 10
218 GRID 0.39 6.22E-04 7.04E-06 564,226 4,183,798 10
219 GRID 0.36 5.75E-04 6.50E-06 564,251 4,183,798 10
220 GRID 0.33 5.32E-04 5.97E-06 564,276 4,183,798 10
221 GRID 0.31 4.91E-04 5.54E-06 564,301 4,183,798 10
222 GRID 0.28 4.53E-04 5.05E-06 564,326 4,183,798 10
223 GRID 0.26 4.16E-04 4.76E-06 564,351 4,183,798 10
224 GRID 0.24 3.81E-04 4.33E-06 564,376 4,183,798 10
225 GRID 0.22 3.48E-04 4.10E-06 564,401 4,183,798 10
226 GRID 0.97 1.57E-03 1.80E-05 563,801 4,183,773 10
227 GRID 1.8 2.87E-03 2.77E-05 563,826 4,183,773 10
228 GRID 2.3 3.72E-03 3.14E-05 563,851 4,183,773 10
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229 GRID 2.0 3.20E-03 2.99E-05 563,876 4,183,773 10
230 GRID 1.7 2.75E-03 2.54E-05 563,901 4,183,773 10
231 GRID 1.5 2.39E-03 2.31E-05 563,926 4,183,773 10
232 GRID 1.3 2.08E-03 1.91E-05 563,951 4,183,773 10
233 GRID 1.2 1.85E-03 1.91E-05 563,976 4,183,773 10
234 GRID 1.0 1.65E-03 1.60E-05 564,001 4,183,773 10
235 GRID 0.92 1.49E-03 1.52E-05 564,026 4,183,773 10
236 GRID 0.84 1.35E-03 1.39E-05 564,051 4,183,773 10
237 GRID 0.76 1.22E-03 1.27E-05 564,076 4,183,773 10
238 GRID 0.69 1.12E-03 1.20E-05 564,101 4,183,773 10
239 GRID 0.64 1.02E-03 1.10E-05 564,126 4,183,773 10
240 GRID 0.58 9.39E-04 1.01E-05 564,151 4,183,773 10
241 GRID 0.54 8.62E-04 9.45E-06 564,176 4,183,773 10
242 GRID 0.49 7.91E-04 8.70E-06 564,201 4,183,773 10
243 GRID 0.45 7.26E-04 7.94E-06 564,226 4,183,773 10
244 GRID 0.41 6.65E-04 7.36E-06 564,251 4,183,773 10
245 GRID 0.38 6.10E-04 6.70E-06 564,276 4,183,773 10
246 GRID 0.35 5.59E-04 6.18E-06 564,301 4,183,773 10
247 GRID 0.32 5.10E-04 5.61E-06 564,326 4,183,773 10
248 GRID 0.29 4.65E-04 5.17E-06 564,351 4,183,773 10
249 GRID 0.26 4.22E-04 4.82E-06 564,376 4,183,773 10
250 GRID 0.24 3.83E-04 4.34E-06 564,401 4,183,773 10
251 GRID 0.93 1.50E-03 2.48E-05 563,801 4,183,748 10
252 GRID 4.3 6.95E-03 5.66E-05 563,826 4,183,748 10
253 GRID 6.4 1.03E-02 7.77E-05 563,851 4,183,748 10
254 GRID 4.7 7.48E-03 5.10E-05 563,876 4,183,748 10
255 GRID 3.3 5.28E-03 4.21E-05 563,901 4,183,748 10
256 GRID 2.5 4.03E-03 3.40E-05 563,926 4,183,748 10
257 GRID 2.0 3.22E-03 2.95E-05 563,951 4,183,748 10
258 GRID 1.7 2.69E-03 2.36E-05 563,976 4,183,748 10
259 GRID 1.4 2.30E-03 2.22E-05 564,001 4,183,748 10
260 GRID 1.2 2.00E-03 1.86E-05 564,026 4,183,748 10
261 GRID 1.1 1.77E-03 1.76E-05 564,051 4,183,748 10
262 GRID 0.97 1.57E-03 1.56E-05 564,076 4,183,748 10
263 GRID 0.87 1.41E-03 1.42E-05 564,101 4,183,748 10
264 GRID 0.79 1.27E-03 1.31E-05 564,126 4,183,748 10
265 GRID 0.71 1.15E-03 1.18E-05 564,151 4,183,748 10
266 GRID 0.65 1.04E-03 1.11E-05 564,176 4,183,748 10
267 GRID 0.59 9.45E-04 1.02E-05 564,201 4,183,748 10
268 GRID 0.53 8.57E-04 9.15E-06 564,226 4,183,748 10
269 GRID 0.48 7.78E-04 8.35E-06 564,251 4,183,748 10
270 GRID 0.44 7.06E-04 7.62E-06 564,276 4,183,748 10
271 GRID 0.4 6.41E-04 6.81E-06 564,301 4,183,748 10
272 GRID 0.36 5.80E-04 6.29E-06 564,326 4,183,748 10
273 GRID 0.33 5.24E-04 5.63E-06 564,351 4,183,748 10
274 GRID 0.29 4.71E-04 5.26E-06 564,376 4,183,748 10
275 GRID 0.26 4.22E-04 4.70E-06 564,401 4,183,748 10
276 GRID 0.67 1.07E-03 2.68E-05 563,801 4,183,723 10
277 GRID 1.9 3.13E-03 5.15E-05 563,826 4,183,723 10
278 GRID 6.6 1.06E-02 8.92E-05 563,851 4,183,723 10
279 GRID 2.6 4.26E-03 3.39E-05 563,876 4,183,723 10
280 GRID 7.8 1.26E-02 7.46E-05 563,901 4,183,723 10
281 GRID 5.8 9.36E-03 6.05E-05 563,926 4,183,723 10
282 GRID 3.6 5.81E-03 4.45E-05 563,951 4,183,723 10
283 GRID 2.7 4.38E-03 3.57E-05 563,976 4,183,723 10
284 GRID 2.2 3.48E-03 2.87E-05 564,001 4,183,723 10
285 GRID 1.8 2.87E-03 2.62E-05 564,026 4,183,723 10
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286 GRID 1.5 2.43E-03 2.24E-05 564,051 4,183,723 10
287 GRID 1.3 2.09E-03 1.99E-05 564,076 4,183,723 10
288 GRID 1.1 1.83E-03 1.76E-05 564,101 4,183,723 10
289 GRID 1.0 1.61E-03 1.59E-05 564,126 4,183,723 10
290 GRID 0.89 1.43E-03 1.44E-05 564,151 4,183,723 10
291 GRID 0.80 1.28E-03 1.29E-05 564,176 4,183,723 10
292 GRID 0.71 1.15E-03 1.20E-05 564,201 4,183,723 10
293 GRID 0.64 1.03E-03 1.06E-05 564,226 4,183,723 10
294 GRID 0.57 9.24E-04 9.61E-06 564,251 4,183,723 10
295 GRID 0.51 8.29E-04 8.76E-06 564,276 4,183,723 10
296 GRID 0.46 7.44E-04 7.80E-06 564,301 4,183,723 10
297 GRID 0.41 6.66E-04 6.98E-06 564,326 4,183,723 10
298 GRID 0.37 5.94E-04 6.34E-06 564,351 4,183,723 10
299 GRID 0.33 5.28E-04 5.66E-06 564,376 4,183,723 10
300 GRID 0.29 4.69E-04 5.14E-06 564,401 4,183,723 10
301 GRID 0.48 7.70E-04 2.02E-05 563,801 4,183,698 10
302 GRID 0.90 1.45E-03 3.19E-05 563,826 4,183,698 10
303 GRID 1.8 2.85E-03 4.72E-05 563,851 4,183,698 10
304 GRID 3.7 5.92E-03 7.33E-05 563,876 4,183,698 10
305 GRID 4.7 7.50E-03 1.03E-04 563,901 4,183,698 10
306 GRID 10 1.63E-02 9.81E-05 563,926 4,183,698 10
307 GRID 3.2 5.19E-03 3.76E-05 563,951 4,183,698 10
308 GRID 5.5 8.87E-03 6.08E-05 563,976 4,183,698 10
309 GRID 3.9 6.29E-03 4.67E-05 564,001 4,183,698 10
310 GRID 2.9 4.60E-03 3.63E-05 564,026 4,183,698 10
311 GRID 2.3 3.62E-03 3.14E-05 564,051 4,183,698 10
312 GRID 1.9 2.97E-03 2.62E-05 564,076 4,183,698 10
313 GRID 1.6 2.50E-03 2.23E-05 564,101 4,183,698 10
314 GRID 1.3 2.14E-03 2.07E-05 564,126 4,183,698 10
315 GRID 1.2 1.86E-03 1.74E-05 564,151 4,183,698 10
316 GRID 1.0 1.62E-03 1.59E-05 564,176 4,183,698 10
317 GRID 0.89 1.43E-03 1.39E-05 564,201 4,183,698 10
318 GRID 0.79 1.27E-03 1.29E-05 564,226 4,183,698 10
319 GRID 0.69 1.12E-03 1.12E-05 564,251 4,183,698 10
320 GRID 0.61 9.89E-04 1.00E-05 564,276 4,183,698 10
321 GRID 0.54 8.76E-04 8.85E-06 564,301 4,183,698 10
322 GRID 0.48 7.74E-04 7.85E-06 564,326 4,183,698 10
323 GRID 0.42 6.81E-04 7.02E-06 564,351 4,183,698 10
324 GRID 0.37 5.97E-04 6.33E-06 564,376 4,183,698 10
325 GRID 0.32 5.22E-04 5.52E-06 564,401 4,183,698 10
326 GRID 0.37 5.92E-04 1.55E-05 563,801 4,183,673 10
327 GRID 0.57 9.18E-04 2.32E-05 563,826 4,183,673 10
328 GRID 0.90 1.44E-03 3.04E-05 563,851 4,183,673 10
329 GRID 1.4 2.27E-03 3.94E-05 563,876 4,183,673 10
330 GRID 2.2 3.49E-03 5.07E-05 563,901 4,183,673 10
331 GRID 3.4 5.51E-03 7.00E-05 563,926 4,183,673 10
332 GRID 2.4 3.85E-03 4.57E-05 563,951 4,183,673 10
333 GRID 4.2 6.72E-03 4.30E-05 563,976 4,183,673 10
334 GRID 9.8 1.58E-02 8.98E-05 564,001 4,183,673 10
335 GRID 6.3 1.02E-02 6.23E-05 564,026 4,183,673 10
336 GRID 3.9 6.35E-03 4.72E-05 564,051 4,183,673 10
337 GRID 3.0 4.75E-03 3.87E-05 564,076 4,183,673 10
338 GRID 2.3 3.72E-03 3.13E-05 564,101 4,183,673 10
339 GRID 1.9 3.03E-03 2.66E-05 564,126 4,183,673 10
340 GRID 1.6 2.54E-03 2.40E-05 564,151 4,183,673 10
341 GRID 1.3 2.15E-03 1.88E-05 564,176 4,183,673 10
342 GRID 1.2 1.85E-03 1.82E-05 564,201 4,183,673 10
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343 GRID 0.99 1.60E-03 1.55E-05 564,226 4,183,673 10
344 GRID 0.86 1.39E-03 1.38E-05 564,251 4,183,673 10
345 GRID 0.75 1.21E-03 1.19E-05 564,276 4,183,673 10
346 GRID 0.65 1.05E-03 1.04E-05 564,301 4,183,673 10
347 GRID 0.57 9.14E-04 8.99E-06 564,326 4,183,673 10
348 GRID 0.49 7.90E-04 7.97E-06 564,351 4,183,673 10
349 GRID 0.42 6.80E-04 6.93E-06 564,376 4,183,673 10
350 GRID 0.36 5.86E-04 6.02E-06 564,401 4,183,673 10
351 GRID 0.30 4.77E-04 1.40E-05 563,801 4,183,648 10
352 GRID 0.41 6.61E-04 1.69E-05 563,826 4,183,648 10
353 GRID 0.58 9.39E-04 2.26E-05 563,851 4,183,648 10
354 GRID 0.82 1.32E-03 2.67E-05 563,876 4,183,648 10
355 GRID 1.2 1.85E-03 3.27E-05 563,901 4,183,648 10
356 GRID 1.6 2.53E-03 4.02E-05 563,926 4,183,648 10
357 GRID 2.3 3.69E-03 5.63E-05 563,951 4,183,648 10
358 GRID 3.6 5.85E-03 7.18E-05 563,976 4,183,648 10
359 GRID 6.0 9.73E-03 9.59E-05 564,001 4,183,648 10
360 GRID 3.1 5.00E-03 4.27E-05 564,026 4,183,648 10
361 GRID 9.2 1.48E-02 8.88E-05 564,051 4,183,648 10
362 GRID 6.3 1.01E-02 6.61E-05 564,076 4,183,648 10
363 GRID 4.2 6.69E-03 4.80E-05 564,101 4,183,648 10
364 GRID 3.0 4.84E-03 4.03E-05 564,126 4,183,648 10
365 GRID 2.3 3.77E-03 3.16E-05 564,151 4,183,648 10
366 GRID 1.9 3.05E-03 2.70E-05 564,176 4,183,648 10
367 GRID 1.6 2.51E-03 2.18E-05 564,201 4,183,648 10
368 GRID 1.3 2.12E-03 2.07E-05 564,226 4,183,648 10
369 GRID 1.1 1.79E-03 1.64E-05 564,251 4,183,648 10
370 GRID 0.94 1.52E-03 1.47E-05 564,276 4,183,648 10
371 GRID 0.80 1.29E-03 1.25E-05 564,301 4,183,648 10
372 GRID 0.68 1.10E-03 1.04E-05 564,326 4,183,648 10
373 GRID 0.58 9.29E-04 9.24E-06 564,351 4,183,648 10
374 GRID 0.49 7.82E-04 7.79E-06 564,376 4,183,648 10
375 GRID 0.41 6.61E-04 6.69E-06 564,401 4,183,648 10
376 GRID 0.25 3.95E-04 1.15E-05 563,801 4,183,623 10
377 GRID 0.32 5.14E-04 1.41E-05 563,826 4,183,623 10
378 GRID 0.42 6.81E-04 1.72E-05 563,851 4,183,623 10
379 GRID 0.56 9.03E-04 2.05E-05 563,876 4,183,623 10
380 GRID 0.74 1.19E-03 2.48E-05 563,901 4,183,623 10
381 GRID 0.96 1.55E-03 2.83E-05 563,926 4,183,623 10
382 GRID 1.2 1.99E-03 3.52E-05 563,951 4,183,623 10
383 GRID 1.7 2.70E-03 4.38E-05 563,976 4,183,623 10
384 GRID 2.3 3.70E-03 5.24E-05 564,001 4,183,623 10
385 GRID 3.6 5.87E-03 7.33E-05 564,026 4,183,623 10
386 GRID 2.7 4.39E-03 4.46E-05 564,051 4,183,623 10
387 GRID 9.2 1.47E-02 9.48E-05 564,076 4,183,623 10
388 GRID 3.3 5.26E-03 3.96E-05 564,101 4,183,623 10
389 GRID 6.2 9.96E-03 6.32E-05 564,126 4,183,623 10
390 GRID 4.2 6.84E-03 5.09E-05 564,151 4,183,623 10
391 GRID 3.0 4.89E-03 3.82E-05 564,176 4,183,623 10
392 GRID 2.3 3.75E-03 3.25E-05 564,201 4,183,623 10
393 GRID 1.9 3.00E-03 2.51E-05 564,226 4,183,623 10
394 GRID 1.5 2.44E-03 2.22E-05 564,251 4,183,623 10
395 GRID 1.2 2.00E-03 1.82E-05 564,276 4,183,623 10
396 GRID 1.0 1.65E-03 1.56E-05 564,301 4,183,623 10
397 GRID 0.85 1.36E-03 1.24E-05 564,326 4,183,623 10
398 GRID 0.69 1.12E-03 1.06E-05 564,351 4,183,623 10
399 GRID 0.56 9.09E-04 8.87E-06 564,376 4,183,623 10
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400 GRID 0.47 7.49E-04 7.28E-06 564,401 4,183,623 10
401 GRID 0.21 3.34E-04 1.04E-05 563,801 4,183,598 10
402 GRID 0.26 4.18E-04 1.14E-05 563,826 4,183,598 10
403 GRID 0.33 5.29E-04 1.43E-05 563,851 4,183,598 10
404 GRID 0.42 6.73E-04 1.64E-05 563,876 4,183,598 10
405 GRID 0.53 8.49E-04 1.91E-05 563,901 4,183,598 10
406 GRID 0.66 1.06E-03 2.26E-05 563,926 4,183,598 10
407 GRID 0.82 1.32E-03 2.45E-05 563,951 4,183,598 10
408 GRID 1.0 1.65E-03 3.04E-05 563,976 4,183,598 10
409 GRID 1.3 2.10E-03 3.61E-05 564,001 4,183,598 10
410 GRID 1.7 2.70E-03 4.28E-05 564,026 4,183,598 10
411 GRID 2.3 3.76E-03 5.37E-05 564,051 4,183,598 10
412 GRID 3.3 5.36E-03 6.68E-05 564,076 4,183,598 10
413 GRID 6.7 1.07E-02 9.90E-05 564,101 4,183,598 10
414 GRID 3.4 5.52E-03 4.22E-05 564,126 4,183,598 10
415 GRID 9.4 1.52E-02 8.01E-05 564,151 4,183,598 10
416 GRID 7.2 1.15E-02 6.86E-05 564,176 4,183,598 10
417 GRID 4.2 6.72E-03 4.89E-05 564,201 4,183,598 10
418 GRID 3.0 4.88E-03 3.66E-05 564,226 4,183,598 10
419 GRID 2.3 3.67E-03 2.88E-05 564,251 4,183,598 10
420 GRID 1.8 2.84E-03 2.51E-05 564,276 4,183,598 10
421 GRID 1.4 2.24E-03 1.96E-05 564,301 4,183,598 10
422 GRID 1.1 1.76E-03 1.52E-05 564,326 4,183,598 10
423 GRID 0.85 1.38E-03 1.29E-05 564,351 4,183,598 10
424 GRID 0.67 1.07E-03 9.72E-06 564,376 4,183,598 10
425 GRID 0.53 8.53E-04 8.20E-06 564,401 4,183,598 10
426 GRID 0.18 2.89E-04 9.12E-06 563,801 4,183,573 10
427 GRID 0.22 3.51E-04 1.01E-05 563,826 4,183,573 10
428 GRID 0.27 4.29E-04 1.17E-05 563,851 4,183,573 10
429 GRID 0.33 5.28E-04 1.39E-05 563,876 4,183,573 10
430 GRID 0.40 6.48E-04 1.53E-05 563,901 4,183,573 10
431 GRID 0.49 7.91E-04 1.78E-05 563,926 4,183,573 10
432 GRID 0.59 9.56E-04 1.99E-05 563,951 4,183,573 10
433 GRID 0.72 1.15E-03 2.18E-05 563,976 4,183,573 10
434 GRID 0.87 1.40E-03 2.73E-05 564,001 4,183,573 10
435 GRID 1.1 1.70E-03 2.95E-05 564,026 4,183,573 10
436 GRID 1.3 2.11E-03 3.45E-05 564,051 4,183,573 10
437 GRID 1.7 2.70E-03 4.23E-05 564,076 4,183,573 10
438 GRID 2.3 3.62E-03 5.26E-05 564,101 4,183,573 10
439 GRID 3.5 5.59E-03 6.88E-05 564,126 4,183,573 10
440 GRID 5.2 8.42E-03 9.11E-05 564,151 4,183,573 10
441 GRID 3.2 5.11E-03 4.72E-05 564,176 4,183,573 10
442 GRID 3.7 5.91E-03 3.87E-05 564,201 4,183,573 10
443 GRID 6.4 1.03E-02 6.53E-05 564,226 4,183,573 10
444 GRID 4.3 6.88E-03 4.69E-05 564,251 4,183,573 10
445 GRID 2.9 4.61E-03 3.46E-05 564,276 4,183,573 10
446 GRID 2.1 3.36E-03 2.65E-05 564,301 4,183,573 10
447 GRID 1.5 2.46E-03 2.01E-05 564,326 4,183,573 10
448 GRID 1.1 1.76E-03 1.48E-05 564,351 4,183,573 10
449 GRID 0.80 1.28E-03 1.19E-05 564,376 4,183,573 10
450 GRID 0.60 9.70E-04 8.10E-06 564,401 4,183,573 10
451 GRID 0.16 2.54E-04 8.09E-06 563,801 4,183,548 10
452 GRID 0.19 3.01E-04 8.88E-06 563,826 4,183,548 10
453 GRID 0.22 3.59E-04 1.01E-05 563,851 4,183,548 10
454 GRID 0.27 4.31E-04 1.16E-05 563,876 4,183,548 10
455 GRID 0.32 5.17E-04 1.29E-05 563,901 4,183,548 10
456 GRID 0.38 6.18E-04 1.47E-05 563,926 4,183,548 10
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457 GRID 0.46 7.33E-04 1.63E-05 563,951 4,183,548 10
458 GRID 0.54 8.65E-04 1.82E-05 563,976 4,183,548 10
459 GRID 0.63 1.02E-03 2.04E-05 564,001 4,183,548 10
460 GRID 0.75 1.20E-03 2.33E-05 564,026 4,183,548 10
461 GRID 0.89 1.43E-03 2.49E-05 564,051 4,183,548 10
462 GRID 1.1 1.72E-03 3.12E-05 564,076 4,183,548 10
463 GRID 1.3 2.09E-03 3.50E-05 564,101 4,183,548 10
464 GRID 1.7 2.68E-03 4.01E-05 564,126 4,183,548 10
465 GRID 2.2 3.59E-03 4.83E-05 564,151 4,183,548 10
466 GRID 3.3 5.34E-03 6.73E-05 564,176 4,183,548 10
467 GRID 5.9 9.43E-03 1.02E-04 564,201 4,183,548 10
468 GRID 6.8 1.09E-02 1.06E-04 564,226 4,183,548 10
469 GRID 3.2 5.17E-03 3.73E-05 564,251 4,183,548 10
470 GRID 6.7 1.07E-02 6.17E-05 564,276 4,183,548 10
471 GRID 3.9 6.28E-03 4.32E-05 564,301 4,183,548 10
472 GRID 2.5 3.99E-03 2.89E-05 564,326 4,183,548 10
473 GRID 1.5 2.40E-03 1.89E-05 564,351 4,183,548 10
474 GRID 0.96 1.54E-03 1.24E-05 564,376 4,183,548 10
475 GRID 0.68 1.10E-03 9.24E-06 564,401 4,183,548 10
476 GRID 0.14 2.25E-04 7.11E-06 563,801 4,183,523 10
477 GRID 0.16 2.62E-04 7.90E-06 563,826 4,183,523 10
478 GRID 0.19 3.07E-04 8.70E-06 563,851 4,183,523 10
479 GRID 0.22 3.61E-04 1.00E-05 563,876 4,183,523 10
480 GRID 0.26 4.26E-04 1.09E-05 563,901 4,183,523 10
481 GRID 0.31 5.00E-04 1.23E-05 563,926 4,183,523 10
482 GRID 0.36 5.84E-04 1.38E-05 563,951 4,183,523 10
483 GRID 0.42 6.78E-04 1.47E-05 563,976 4,183,523 10
484 GRID 0.49 7.86E-04 1.67E-05 564,001 4,183,523 10
485 GRID 0.56 9.09E-04 1.80E-05 564,026 4,183,523 10
486 GRID 0.65 1.05E-03 2.04E-05 564,051 4,183,523 10
487 GRID 0.76 1.22E-03 2.31E-05 564,076 4,183,523 10
488 GRID 0.89 1.43E-03 2.62E-05 564,101 4,183,523 10
489 GRID 1.1 1.70E-03 2.88E-05 564,126 4,183,523 10
490 GRID 1.3 2.10E-03 3.39E-05 564,151 4,183,523 10
491 GRID 1.6 2.61E-03 3.99E-05 564,176 4,183,523 10
492 GRID 2.2 3.52E-03 5.04E-05 564,201 4,183,523 10
493 GRID 3.1 5.05E-03 6.12E-05 564,226 4,183,523 10
494 GRID 5.2 8.41E-03 8.19E-05 564,251 4,183,523 10
495 GRID 2.7 4.35E-03 3.42E-05 564,276 4,183,523 10
496 GRID 8.9 1.43E-02 7.61E-05 564,301 4,183,523 10
497 GRID 6.4 1.03E-02 5.23E-05 564,326 4,183,523 10
498 GRID 2.1 3.38E-03 2.17E-05 564,351 4,183,523 10
499 GRID 1.1 1.82E-03 1.27E-05 564,376 4,183,523 10
500 GRID 0.75 1.21E-03 9.20E-06 564,401 4,183,523 10
501 GRID 0.13 2.02E-04 6.33E-06 563,801 4,183,498 10
502 GRID 0.14 2.32E-04 6.98E-06 563,826 4,183,498 10
503 GRID 0.17 2.67E-04 7.67E-06 563,851 4,183,498 10
504 GRID 0.19 3.09E-04 8.47E-06 563,876 4,183,498 10
505 GRID 0.22 3.59E-04 9.51E-06 563,901 4,183,498 10
506 GRID 0.26 4.16E-04 1.02E-05 563,926 4,183,498 10
507 GRID 0.30 4.79E-04 1.16E-05 563,951 4,183,498 10
508 GRID 0.34 5.50E-04 1.24E-05 563,976 4,183,498 10
509 GRID 0.39 6.28E-04 1.36E-05 564,001 4,183,498 10
510 GRID 0.44 7.16E-04 1.52E-05 564,026 4,183,498 10
511 GRID 0.51 8.15E-04 1.58E-05 564,051 4,183,498 10
512 GRID 0.58 9.29E-04 1.81E-05 564,076 4,183,498 10
513 GRID 0.66 1.06E-03 1.97E-05 564,101 4,183,498 10
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514 GRID 0.76 1.22E-03 2.20E-05 564,126 4,183,498 10
515 GRID 0.88 1.42E-03 2.53E-05 564,151 4,183,498 10
516 GRID 1.0 1.68E-03 2.70E-05 564,176 4,183,498 10
517 GRID 1.3 2.01E-03 3.17E-05 564,201 4,183,498 10
518 GRID 1.6 2.54E-03 3.76E-05 564,226 4,183,498 10
519 GRID 2.0 3.27E-03 4.42E-05 564,251 4,183,498 10
520 GRID 3.0 4.88E-03 5.72E-05 564,276 4,183,498 10
521 GRID 4.4 7.06E-03 6.91E-05 564,301 4,183,498 10
522 GRID 7.0 1.13E-02 5.84E-05 564,326 4,183,498 10
523 GRID 2.2 3.58E-03 1.91E-05 564,351 4,183,498 10
524 GRID 1.2 1.87E-03 1.27E-05 564,376 4,183,498 10
525 GRID 0.76 1.23E-03 9.22E-06 564,401 4,183,498 10
526 GRID 0.11 1.82E-04 5.70E-06 563,801 4,183,473 10
527 GRID 0.13 2.06E-04 6.22E-06 563,826 4,183,473 10
528 GRID 0.15 2.35E-04 6.76E-06 563,851 4,183,473 10
529 GRID 0.17 2.69E-04 7.47E-06 563,876 4,183,473 10
530 GRID 0.19 3.08E-04 8.21E-06 563,901 4,183,473 10
531 GRID 0.22 3.52E-04 9.00E-06 563,926 4,183,473 10
532 GRID 0.25 4.02E-04 9.78E-06 563,951 4,183,473 10
533 GRID 0.28 4.57E-04 1.07E-05 563,976 4,183,473 10
534 GRID 0.32 5.16E-04 1.13E-05 564,001 4,183,473 10
535 GRID 0.36 5.81E-04 1.25E-05 564,026 4,183,473 10
536 GRID 0.41 6.54E-04 1.33E-05 564,051 4,183,473 10
537 GRID 0.46 7.35E-04 1.41E-05 564,076 4,183,473 10
538 GRID 0.51 8.26E-04 1.59E-05 564,101 4,183,473 10
539 GRID 0.58 9.31E-04 1.69E-05 564,126 4,183,473 10
540 GRID 0.65 1.05E-03 1.89E-05 564,151 4,183,473 10
541 GRID 0.75 1.20E-03 2.06E-05 564,176 4,183,473 10
542 GRID 0.85 1.38E-03 2.11E-05 564,201 4,183,473 10
543 GRID 1.0 1.61E-03 2.56E-05 564,226 4,183,473 10
544 GRID 1.2 1.90E-03 2.72E-05 564,251 4,183,473 10
545 GRID 1.4 2.28E-03 3.00E-05 564,276 4,183,473 10
546 GRID 1.8 2.82E-03 3.18E-05 564,301 4,183,473 10
547 GRID 2.0 3.17E-03 2.78E-05 564,326 4,183,473 10
548 GRID 1.4 2.29E-03 1.81E-05 564,351 4,183,473 10
549 GRID 0.96 1.54E-03 1.07E-05 564,376 4,183,473 10
550 GRID 0.69 1.11E-03 7.21E-06 564,401 4,183,473 10
551 GRID 0.10 1.65E-04 5.14E-06 563,801 4,183,448 10
552 GRID 0.12 1.86E-04 5.60E-06 563,826 4,183,448 10
553 GRID 0.13 2.09E-04 6.00E-06 563,851 4,183,448 10
554 GRID 0.15 2.36E-04 6.57E-06 563,876 4,183,448 10
555 GRID 0.17 2.68E-04 7.19E-06 563,901 4,183,448 10
556 GRID 0.19 3.03E-04 7.75E-06 563,926 4,183,448 10
557 GRID 0.21 3.43E-04 8.50E-06 563,951 4,183,448 10
558 GRID 0.24 3.86E-04 9.04E-06 563,976 4,183,448 10
559 GRID 0.27 4.33E-04 9.60E-06 564,001 4,183,448 10
560 GRID 0.30 4.83E-04 1.05E-05 564,026 4,183,448 10
561 GRID 0.33 5.38E-04 1.12E-05 564,051 4,183,448 10
562 GRID 0.37 5.98E-04 1.17E-05 564,076 4,183,448 10
563 GRID 0.41 6.64E-04 1.26E-05 564,101 4,183,448 10
564 GRID 0.46 7.37E-04 1.37E-05 564,126 4,183,448 10
565 GRID 0.51 8.20E-04 1.45E-05 564,151 4,183,448 10
566 GRID 0.57 9.12E-04 1.58E-05 564,176 4,183,448 10
567 GRID 0.63 1.02E-03 1.68E-05 564,201 4,183,448 10
568 GRID 0.71 1.14E-03 1.71E-05 564,226 4,183,448 10
569 GRID 0.79 1.27E-03 1.94E-05 564,251 4,183,448 10
570 GRID 0.88 1.42E-03 1.85E-05 564,276 4,183,448 10
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571 GRID 0.99 1.59E-03 1.96E-05 564,301 4,183,448 10
572 GRID 1.0 1.65E-03 1.82E-05 564,326 4,183,448 10
573 GRID 0.91 1.47E-03 1.36E-05 564,351 4,183,448 10
574 GRID 0.72 1.16E-03 1.08E-05 564,376 4,183,448 10
575 GRID 0.57 9.21E-04 7.71E-06 564,401 4,183,448 10
576 GRID 0.094 1.51E-04 4.66E-06 563,801 4,183,423 10
577 GRID 0.10 1.68E-04 4.97E-06 563,826 4,183,423 10
578 GRID 0.12 1.87E-04 5.38E-06 563,851 4,183,423 10
579 GRID 0.13 2.10E-04 5.75E-06 563,876 4,183,423 10
580 GRID 0.15 2.36E-04 6.30E-06 563,901 4,183,423 10
581 GRID 0.16 2.65E-04 6.78E-06 563,926 4,183,423 10
582 GRID 0.18 2.97E-04 7.31E-06 563,951 4,183,423 10
583 GRID 0.21 3.31E-04 7.80E-06 563,976 4,183,423 10
584 GRID 0.23 3.69E-04 8.22E-06 564,001 4,183,423 10
585 GRID 0.25 4.09E-04 8.91E-06 564,026 4,183,423 10
586 GRID 0.28 4.51E-04 9.56E-06 564,051 4,183,423 10
587 GRID 0.31 4.97E-04 9.81E-06 564,076 4,183,423 10
588 GRID 0.34 5.47E-04 1.07E-05 564,101 4,183,423 10
589 GRID 0.37 6.00E-04 1.11E-05 564,126 4,183,423 10
590 GRID 0.41 6.58E-04 1.16E-05 564,151 4,183,423 10
591 GRID 0.45 7.20E-04 1.26E-05 564,176 4,183,423 10
592 GRID 0.49 7.86E-04 1.30E-05 564,201 4,183,423 10
593 GRID 0.53 8.56E-04 1.37E-05 564,226 4,183,423 10
594 GRID 0.58 9.33E-04 1.41E-05 564,251 4,183,423 10
595 GRID 0.63 1.01E-03 1.38E-05 564,276 4,183,423 10
596 GRID 0.67 1.08E-03 1.41E-05 564,301 4,183,423 10
597 GRID 0.68 1.09E-03 1.32E-05 564,326 4,183,423 10
598 GRID 0.64 1.03E-03 1.09E-05 564,351 4,183,423 10
599 GRID 0.56 8.96E-04 8.86E-06 564,376 4,183,423 10
600 GRID 0.47 7.55E-04 7.63E-06 564,401 4,183,423 10
601 GRID 0.086 1.38E-04 4.17E-06 563,801 4,183,398 10
602 GRID 0.095 1.53E-04 4.53E-06 563,826 4,183,398 10
603 GRID 0.11 1.69E-04 4.76E-06 563,851 4,183,398 10
604 GRID 0.12 1.88E-04 5.19E-06 563,876 4,183,398 10
605 GRID 0.13 2.10E-04 5.53E-06 563,901 4,183,398 10
606 GRID 0.15 2.34E-04 6.02E-06 563,926 4,183,398 10
607 GRID 0.16 2.60E-04 6.40E-06 563,951 4,183,398 10
608 GRID 0.18 2.88E-04 6.88E-06 563,976 4,183,398 10
609 GRID 0.20 3.18E-04 7.29E-06 564,001 4,183,398 10
610 GRID 0.22 3.50E-04 7.73E-06 564,026 4,183,398 10
611 GRID 0.24 3.84E-04 8.16E-06 564,051 4,183,398 10
612 GRID 0.26 4.20E-04 8.45E-06 564,076 4,183,398 10
613 GRID 0.28 4.58E-04 8.84E-06 564,101 4,183,398 10
614 GRID 0.31 4.98E-04 9.43E-06 564,126 4,183,398 10
615 GRID 0.34 5.39E-04 9.45E-06 564,151 4,183,398 10
616 GRID 0.36 5.83E-04 1.02E-05 564,176 4,183,398 10
617 GRID 0.39 6.29E-04 1.07E-05 564,201 4,183,398 10
618 GRID 0.42 6.76E-04 1.04E-05 564,226 4,183,398 10
619 GRID 0.45 7.25E-04 1.11E-05 564,251 4,183,398 10
620 GRID 0.48 7.70E-04 1.12E-05 564,276 4,183,398 10
621 GRID 0.50 8.00E-04 1.08E-05 564,301 4,183,398 10
622 GRID 0.50 8.05E-04 1.02E-05 564,326 4,183,398 10
623 GRID 0.48 7.79E-04 8.87E-06 564,351 4,183,398 10
624 GRID 0.44 7.11E-04 7.71E-06 564,376 4,183,398 10
625 GRID 0.39 6.28E-04 6.69E-06 564,401 4,183,398 10
626 BOUNDARY 0.96 1.54E-03 1.54E-05 564,100 4,183,739 10
627 BOUNDARY 0.96 1.54E-03 1.53E-05 564,109 4,183,735 10
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628 BOUNDARY 0.96 1.54E-03 1.54E-05 564,118 4,183,731 10
629 BOUNDARY 0.96 1.54E-03 1.52E-05 564,127 4,183,727 10
630 BOUNDARY 0.96 1.54E-03 1.53E-05 564,137 4,183,723 10
631 BOUNDARY 0.95 1.53E-03 1.52E-05 564,146 4,183,719 10
632 BOUNDARY 0.95 1.53E-03 1.52E-05 564,155 4,183,715 10
633 BOUNDARY 0.95 1.52E-03 1.49E-05 564,163 4,183,711 10
634 BOUNDARY 1.1 1.70E-03 1.66E-05 564,159 4,183,702 10
635 BOUNDARY 1.2 1.93E-03 1.87E-05 564,156 4,183,692 10
636 BOUNDARY 1.4 2.20E-03 2.15E-05 564,152 4,183,683 10
637 BOUNDARY 1.6 2.56E-03 2.42E-05 564,149 4,183,674 10
638 BOUNDARY 1.9 3.01E-03 2.66E-05 564,145 4,183,664 10
639 BOUNDARY 2.2 3.62E-03 3.00E-05 564,142 4,183,655 10
640 BOUNDARY 2.8 4.50E-03 3.46E-05 564,138 4,183,646 10
641 BOUNDARY 2.8 4.56E-03 3.50E-05 564,138 4,183,645 10
642 BOUNDARY 2.9 4.62E-03 3.88E-05 564,129 4,183,649 10
643 BOUNDARY 2.9 4.72E-03 3.74E-05 564,119 4,183,653 10
644 BOUNDARY 3.0 4.82E-03 3.94E-05 564,110 4,183,656 10
645 BOUNDARY 3.0 4.86E-03 3.71E-05 564,101 4,183,660 10
646 BOUNDARY 3.0 4.90E-03 4.05E-05 564,092 4,183,664 10
647 BOUNDARY 3.1 5.00E-03 3.93E-05 564,082 4,183,668 10
648 BOUNDARY 3.2 5.11E-03 4.14E-05 564,073 4,183,671 10
649 BOUNDARY 3.2 5.13E-03 4.14E-05 564,069 4,183,673 10
650 BOUNDARY 2.5 4.03E-03 3.38E-05 564,073 4,183,682 10
651 BOUNDARY 2.0 3.29E-03 2.74E-05 564,078 4,183,691 10
652 BOUNDARY 1.7 2.75E-03 2.46E-05 564,082 4,183,700 10
653 BOUNDARY 1.5 2.36E-03 2.23E-05 564,086 4,183,709 10
654 BOUNDARY 1.3 2.05E-03 2.01E-05 564,090 4,183,718 10
655 BOUNDARY 1.1 1.80E-03 1.79E-05 564,095 4,183,727 10
656 BOUNDARY 0.99 1.60E-03 1.59E-05 564,099 4,183,736 10
657 CENSUS 0.017 2.78E-05 8.56E-07 563,628 4,182,826 10
658 CENSUS 0.019 3.07E-05 9.06E-07 563,700 4,182,809 10
659 CENSUS 0.024 3.80E-05 1.13E-06 563,730 4,182,921 10
660 CENSUS 0.036 5.71E-05 1.21E-06 563,325 4,183,960 10
661 CENSUS 0.028 4.47E-05 9.39E-07 563,224 4,184,010 10
662 CENSUS 0.025 3.96E-05 1.05E-06 563,191 4,183,934 10
663 CENSUS 0.034 5.43E-05 1.37E-06 563,318 4,183,916 10
664 CENSUS 0.029 4.65E-05 1.23E-06 563,273 4,183,888 10
665 CENSUS 0.026 4.12E-05 1.10E-06 563,259 4,183,835 10
666 CENSUS 0.021 3.44E-05 9.37E-07 563,157 4,183,884 10
667 CENSUS 0.017 2.81E-05 8.77E-07 563,122 4,183,809 10
668 CENSUS 0.020 3.21E-05 1.20E-06 563,216 4,183,749 10
669 CENSUS 0.017 2.80E-05 1.22E-06 563,180 4,183,688 10
670 CENSUS 0.033 5.34E-05 7.65E-07 563,547 4,184,450 10
671 CENSUS 0.031 4.97E-05 7.53E-07 563,580 4,184,517 10
672 CENSUS 0.036 5.81E-05 7.89E-07 563,511 4,184,372 10
673 CENSUS 0.037 6.00E-05 7.98E-07 563,401 4,184,294 10
674 CENSUS 0.032 5.22E-05 6.97E-07 563,380 4,184,362 10
675 CENSUS 0.036 5.81E-05 9.58E-07 563,289 4,184,216 10
676 CENSUS 0.033 5.35E-05 1.05E-06 563,263 4,184,099 10
677 CENSUS 0.042 6.81E-05 1.17E-06 563,346 4,184,133 10
678 CENSUS 0.050 7.98E-05 1.24E-06 563,416 4,184,135 10
679 CENSUS 0.048 7.77E-05 1.14E-06 563,426 4,184,166 10
680 CENSUS 0.045 7.29E-05 9.65E-07 563,457 4,184,222 10
681 CENSUS 0.040 6.41E-05 8.54E-07 563,483 4,184,300 10
682 CENSUS 0.050 8.05E-05 1.40E-06 563,405 4,184,072 10
683 CENSUS 0.045 7.20E-05 1.35E-06 563,374 4,184,044 10
684 CENSUS 0.037 5.93E-05 1.08E-06 563,324 4,184,009 10
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685 CENSUS 0.031 5.00E-05 6.90E-07 564,206 4,184,659 10
686 CENSUS 0.030 4.83E-05 6.83E-07 564,114 4,184,671 10
687 CENSUS 0.029 4.70E-05 6.79E-07 564,011 4,184,665 10
688 CENSUS 0.033 5.26E-05 7.60E-07 564,001 4,184,598 10
689 CENSUS 0.029 4.63E-05 7.24E-07 563,910 4,184,653 10
690 CENSUS 0.028 4.55E-05 7.44E-07 563,761 4,184,630 10
691 CENSUS 0.032 5.19E-05 8.27E-07 563,873 4,184,580 10
692 CENSUS 0.037 5.99E-05 8.69E-07 563,981 4,184,526 10
693 CENSUS 0.043 6.87E-05 9.58E-07 564,055 4,184,471 10
694 CENSUS 0.038 6.09E-05 8.55E-07 564,063 4,184,532 10
695 CENSUS 0.036 5.74E-05 8.04E-07 564,117 4,184,571 10
696 CENSUS 0.041 6.53E-05 9.07E-07 564,118 4,184,503 10
697 CENSUS 0.042 6.83E-05 1.05E-06 564,545 4,184,364 10
698 CENSUS 0.038 6.11E-05 9.30E-07 564,470 4,184,474 10
699 CENSUS 0.037 5.96E-05 8.48E-07 564,366 4,184,523 10
700 CENSUS 0.035 5.66E-05 7.82E-07 564,259 4,184,578 10
701 CENSUS 0.047 7.50E-05 1.04E-06 564,188 4,184,433 10
702 CENSUS 0.049 7.90E-05 1.10E-06 564,299 4,184,390 10
703 CENSUS 0.051 8.17E-05 1.20E-06 564,403 4,184,340 10
704 CENSUS 0.062 9.97E-05 1.38E-06 564,254 4,184,295 10
705 CENSUS 0.057 9.16E-05 1.26E-06 564,149 4,184,344 10
706 CENSUS 0.070 1.12E-04 1.52E-06 564,113 4,184,266 10
707 CENSUS 0.077 1.24E-04 1.71E-06 564,217 4,184,217 10
708 CENSUS 0.10 1.62E-04 2.21E-06 564,180 4,184,133 10
709 CENSUS 0.087 1.39E-04 1.89E-06 564,079 4,184,194 10
710 CENSUS 0.12 1.87E-04 2.45E-06 564,041 4,184,110 10
711 CENSUS 0.14 2.18E-04 2.91E-06 564,144 4,184,056 10
712 CENSUS 0.16 2.58E-04 3.26E-06 564,000 4,184,032 10
713 CENSUS 0.22 3.61E-04 4.43E-06 563,972 4,183,965 10
714 CENSUS 0.31 4.92E-04 5.95E-06 564,069 4,183,900 10
715 CENSUS 0.42 6.72E-04 7.63E-06 563,928 4,183,876 10
716 CENSUS 0.98 1.58E-03 1.70E-05 563,897 4,183,804 10
717 CENSUS 0.064 1.04E-04 1.50E-06 564,459 4,184,191 10
718 CENSUS 0.066 1.06E-04 1.49E-06 564,351 4,184,240 10
719 CENSUS 0.081 1.30E-04 1.78E-06 564,319 4,184,168 10
720 CENSUS 0.080 1.30E-04 1.80E-06 564,424 4,184,113 10
721 CENSUS 0.10 1.67E-04 2.26E-06 564,390 4,184,035 10
722 CENSUS 0.10 1.68E-04 2.24E-06 564,286 4,184,090 10
723 CENSUS 0.14 2.31E-04 2.97E-06 564,249 4,184,006 10
724 CENSUS 0.14 2.26E-04 2.92E-06 564,355 4,183,957 10
725 CENSUS 0.20 3.27E-04 3.95E-06 564,317 4,183,879 10
726 CENSUS 0.21 3.33E-04 4.20E-06 564,212 4,183,928 10
727 CENSUS 0.32 5.14E-04 6.17E-06 564,175 4,183,856 10
728 CENSUS 0.32 5.14E-04 5.79E-06 564,281 4,183,801 10
729 CENSUS 0.61 9.76E-04 1.03E-05 564,238 4,183,723 10
730 CENSUS 0.62 9.94E-04 1.07E-05 564,136 4,183,772 10
731 CENSUS 0.54 8.63E-04 9.73E-06 564,037 4,183,827 10
732 CENSUS 1.4 2.26E-03 2.18E-05 564,001 4,183,749 10
733 CENSUS 4.7 7.49E-03 5.21E-05 563,938 4,183,721 10
734 CENSUS 5.6 8.96E-03 6.02E-05 564,053 4,183,661 10
735 CENSUS 1.5 2.46E-03 2.19E-05 564,099 4,183,700 10
736 CENSUS 1.5 2.36E-03 2.04E-05 564,204 4,183,651 10
737 CENSUS 5.5 8.86E-03 5.87E-05 564,181 4,183,601 10
738 CENSUS 6.5 1.05E-02 6.50E-05 564,101 4,183,637 10
739 CENSUS 0.046 7.41E-05 1.06E-06 563,983 4,184,426 10
740 CENSUS 0.037 5.99E-05 9.46E-07 563,840 4,184,497 10
741 CENSUS 0.032 5.16E-05 8.17E-07 563,724 4,184,546 10
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Receptor Receptor Cancer Risk Chronic Acute
Number Type # in a million Hazard Index Hazard Index Easting Northing

UTM
ZONE

742 CENSUS 0.036 5.78E-05 8.88E-07 563,694 4,184,474 10
743 CENSUS 0.043 6.94E-05 1.08E-06 563,803 4,184,414 10
744 CENSUS 0.055 8.79E-05 1.26E-06 563,946 4,184,348 10
745 CENSUS 0.068 1.09E-04 1.52E-06 563,928 4,184,265 10
746 CENSUS 0.049 7.90E-05 1.19E-06 563,762 4,184,341 10
747 CENSUS 0.041 6.52E-05 9.76E-07 563,656 4,184,396 10
748 CENSUS 0.045 7.30E-05 1.02E-06 563,618 4,184,318 10
749 CENSUS 0.056 9.09E-05 1.32E-06 563,726 4,184,269 10
750 CENSUS 0.072 1.15E-04 1.67E-06 563,825 4,184,214 10
751 CENSUS 0.094 1.51E-04 2.02E-06 563,929 4,184,159 10
752 CENSUS 0.12 1.89E-04 2.47E-06 563,899 4,184,092 10
753 CENSUS 0.086 1.39E-04 1.94E-06 563,791 4,184,141 10
754 CENSUS 0.066 1.07E-04 1.45E-06 563,689 4,184,190 10
755 CENSUS 0.051 8.15E-05 1.06E-06 563,581 4,184,240 10
756 CENSUS 0.056 9.08E-05 1.18E-06 563,551 4,184,173 10
757 CENSUS 0.077 1.24E-04 1.55E-06 563,652 4,184,113 10
758 CENSUS 0.11 1.74E-04 2.26E-06 563,755 4,184,064 10
759 CENSUS 0.16 2.58E-04 3.29E-06 563,856 4,184,009 10
760 CENSUS 0.23 3.73E-04 4.61E-06 563,822 4,183,931 10
761 CENSUS 0.14 2.18E-04 2.69E-06 563,719 4,183,985 10
762 CENSUS 0.09 1.45E-04 1.89E-06 563,616 4,184,035 10
763 CENSUS 0.064 1.02E-04 1.47E-06 563,506 4,184,089 10
764 CENSUS 0.062 1.00E-04 1.77E-06 563,474 4,183,995 10
765 CENSUS 0.047 7.52E-05 1.30E-06 563,410 4,183,957 10
766 CENSUS 0.096 1.55E-04 2.45E-06 563,583 4,183,957 10
767 CENSUS 0.16 2.61E-04 3.65E-06 563,680 4,183,902 10
768 CENSUS 0.35 5.69E-04 6.82E-06 563,784 4,183,853 10
769 CENSUS 0.39 6.33E-04 9.15E-06 563,758 4,183,797 10
770 CENSUS 0.11 1.74E-04 3.00E-06 563,610 4,183,874 10
771 CENSUS 1.6 2.53E-03 3.98E-05 564,143 4,183,537 10
772 CENSUS 4.9 7.94E-03 9.83E-05 564,084 4,183,607 10
773 CENSUS 3.8 6.08E-03 7.36E-05 564,032 4,183,622 10
774 CENSUS 3.3 5.27E-03 6.63E-05 563,946 4,183,660 10
775 CENSUS 0.29 4.73E-04 1.06E-05 563,751 4,183,753 10
776 CENSUS 0.095 1.53E-04 3.47E-06 563,602 4,183,824 10
777 CENSUS 0.047 7.60E-05 1.64E-06 563,425 4,183,911 10
778 CENSUS 0.043 6.85E-05 1.76E-06 563,412 4,183,856 10
779 CENSUS 0.057 9.14E-05 2.30E-06 563,505 4,183,812 10
780 CENSUS 0.075 1.21E-04 3.76E-06 563,601 4,183,737 10
781 CENSUS 0.15 2.40E-04 8.00E-06 563,714 4,183,697 10
782 CENSUS 0.38 6.08E-04 1.64E-05 563,820 4,183,648 10
783 CENSUS 0.62 9.94E-04 2.12E-05 563,925 4,183,593 10
784 CENSUS 0.74 1.19E-03 2.31E-05 564,022 4,183,550 10
785 CENSUS 0.31 4.99E-04 1.13E-05 563,994 4,183,473 10
786 CENSUS 0.25 4.10E-04 1.06E-05 563,891 4,183,527 10
787 CENSUS 0.16 2.54E-04 8.12E-06 563,783 4,183,575 10
788 CENSUS 0.095 1.53E-04 5.66E-06 563,679 4,183,628 10
789 CENSUS 0.056 9.06E-05 3.55E-06 563,570 4,183,674 10
790 CENSUS 0.041 6.55E-05 2.27E-06 563,468 4,183,729 10
791 CENSUS 0.031 5.01E-05 1.52E-06 563,362 4,183,779 10
792 CENSUS 0.030 4.75E-05 1.73E-06 563,372 4,183,730 10
793 CENSUS 0.025 4.02E-05 1.61E-06 563,326 4,183,700 10
794 CENSUS 0.032 5.10E-05 2.28E-06 563,429 4,183,645 10
795 CENSUS 0.036 5.73E-05 2.28E-06 563,448 4,183,690 10
796 CENSUS 0.050 8.08E-05 3.36E-06 563,556 4,183,640 10
797 CENSUS 0.044 7.08E-05 3.09E-06 563,534 4,183,596 10
798 CENSUS 0.062 1.01E-04 4.02E-06 563,638 4,183,541 10
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LSA Associates, Inc. HARP Modeling Results - Child 9-Year Exposure LRY0801

Receptor Receptor Cancer Risk Chronic Acute
Number Type # in a million Hazard Index Hazard Index Easting Northing

UTM
ZONE

799 CENSUS 0.079 1.27E-04 5.03E-06 563,665 4,183,587 10
800 CENSUS 0.10 1.65E-04 5.89E-06 563,735 4,183,550 10
801 CENSUS 0.089 1.44E-04 4.85E-06 563,743 4,183,492 10
802 CENSUS 0.13 2.05E-04 5.89E-06 563,852 4,183,443 10
803 CENSUS 0.17 2.80E-04 7.82E-06 563,870 4,183,487 10
804 CENSUS 0.22 3.52E-04 8.27E-06 563,976 4,183,433 10
805 CENSUS 0.16 2.56E-04 6.31E-06 563,953 4,183,394 10
806 CENSUS 0.17 2.66E-04 5.68E-06 564,051 4,183,334 10
807 CENSUS 0.32 5.19E-04 1.02E-05 564,098 4,183,417 10
808 CENSUS 0.67 1.09E-03 1.94E-05 564,145 4,183,479 10
809 CENSUS 0.12 1.85E-04 4.25E-06 564,019 4,183,278 10
810 CENSUS 0.10 1.62E-04 4.20E-06 563,919 4,183,322 10
811 CENSUS 0.085 1.38E-04 4.05E-06 563,818 4,183,376 10
812 CENSUS 0.066 1.07E-04 3.60E-06 563,721 4,183,425 10
813 CENSUS 0.048 7.75E-05 3.07E-06 563,603 4,183,480 10
814 CENSUS 0.037 5.95E-05 2.52E-06 563,503 4,183,529 10
815 CENSUS 0.027 4.30E-05 2.00E-06 563,392 4,183,573 10
816 CENSUS 0.021 3.45E-05 1.66E-06 563,292 4,183,627 10
817 CENSUS 0.018 2.82E-05 1.34E-06 563,235 4,183,516 10
818 CENSUS 0.025 4.09E-05 1.68E-06 563,422 4,183,393 10
819 CENSUS 0.038 6.14E-05 2.41E-06 563,571 4,183,408 10
820 CENSUS 0.048 7.69E-05 2.58E-06 563,679 4,183,353 10
821 CENSUS 0.062 9.92E-05 3.00E-06 563,787 4,183,304 10
822 CENSUS 0.057 9.22E-05 2.50E-06 563,865 4,183,205 10
823 CENSUS 0.040 6.46E-05 2.05E-06 563,692 4,183,247 10
824 CENSUS 0.059 9.45E-05 2.34E-06 563,959 4,183,133 10
825 CENSUS 0.018 2.94E-05 1.14E-06 563,380 4,183,178 10
826 CENSUS 0.035 5.64E-05 1.64E-06 563,800 4,183,065 10
827 CENSUS 0.039 6.20E-05 1.60E-06 563,898 4,183,022 10
828 CENSUS 0.038 6.13E-05 6.61E-07 565,092 4,183,756 10
829 CENSUS 0.057 9.22E-05 1.07E-06 564,845 4,183,817 10
830 CENSUS 0.058 9.29E-05 9.70E-07 564,881 4,183,739 10
831 CENSUS 0.090 1.45E-04 1.45E-06 564,730 4,183,683 10
832 CENSUS 0.11 1.79E-04 1.74E-06 564,692 4,183,599 10
833 CENSUS 0.064 1.03E-04 1.22E-06 564,897 4,183,457 10
834 CENSUS 0.043 6.99E-05 7.45E-07 565,070 4,183,589 10
835 CENSUS 0.065 1.04E-04 9.37E-07 564,844 4,183,269 10
836 CENSUS 0.15 2.41E-04 2.19E-06 564,617 4,183,432 10
837 CENSUS 0.13 2.14E-04 2.21E-06 564,658 4,183,516 10
838 CENSUS 0.16 2.53E-04 2.03E-06 564,587 4,183,382 10
839 CENSUS 0.28 4.43E-04 3.34E-06 564,496 4,183,437 10
840 CENSUS 0.73 1.18E-03 8.40E-06 564,401 4,183,486 10
841 CENSUS 5.0 8.08E-03 5.19E-05 564,268 4,183,557 10
842 CENSUS 4.2 6.69E-03 6.51E-05 564,285 4,183,502 10
843 CENSUS 0.80 1.28E-03 1.18E-05 564,370 4,183,451 10
844 CENSUS 0.29 4.70E-04 4.40E-06 564,460 4,183,403 10
845 CENSUS 0.24 3.82E-04 4.44E-06 564,440 4,183,342 10
846 CENSUS 0.44 7.05E-04 8.92E-06 564,338 4,183,386 10
847 CENSUS 0.63 1.02E-03 1.56E-05 564,237 4,183,435 10
848 CENSUS 0.30 4.81E-04 8.13E-06 564,201 4,183,363 10
849 CENSUS 0.25 4.02E-04 5.92E-06 564,303 4,183,314 10
850 CENSUS 0.18 2.83E-04 3.73E-06 564,400 4,183,259 10
851 CENSUS 0.13 2.01E-04 2.61E-06 564,517 4,183,232 10
852 CENSUS 0.14 2.22E-04 2.41E-06 564,562 4,183,310 10
853 CENSUS 0.088 1.42E-04 1.48E-06 564,692 4,183,261 10
854 CENSUS 0.070 1.12E-04 1.56E-06 564,692 4,183,150 10
855 CENSUS 0.055 8.91E-05 1.34E-06 564,710 4,183,023 10
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LSA Associates, Inc. HARP Modeling Results - Child 9-Year Exposure LRY0801

Receptor Receptor Cancer Risk Chronic Acute
Number Type # in a million Hazard Index Hazard Index Easting Northing

UTM
ZONE

856 CENSUS 0.096 1.54E-04 2.09E-06 564,459 4,183,115 10
857 CENSUS 0.13 2.15E-04 3.11E-06 564,375 4,183,192 10
858 CENSUS 0.16 2.54E-04 4.15E-06 564,267 4,183,235 10
859 CENSUS 0.18 2.86E-04 5.16E-06 564,166 4,183,290 10
860 CENSUS 0.12 1.93E-04 3.79E-06 564,137 4,183,218 10
861 CENSUS 0.091 1.47E-04 2.42E-06 564,324 4,183,095 10
862 CENSUS 0.11 1.84E-04 3.26E-06 564,238 4,183,169 10
863 CENSUS 0.10 1.60E-04 2.55E-06 564,334 4,183,117 10
864 CENSUS 0.079 1.27E-04 1.84E-06 564,438 4,183,048 10
865 CENSUS 0.063 1.01E-04 1.86E-06 564,273 4,182,986 10
866 CENSUS 0.054 8.63E-05 1.21E-06 564,670 4,182,972 10
867 CENSUS 0.074 1.19E-04 1.42E-06 564,694 4,183,877 10
868 CENSUS 0.087 1.41E-04 1.83E-06 564,591 4,183,926 10
869 CENSUS 0.094 1.52E-04 2.09E-06 564,498 4,183,986 10
870 CENSUS 0.13 2.09E-04 2.68E-06 564,455 4,183,903 10
871 CENSUS 0.11 1.77E-04 2.16E-06 564,561 4,183,854 10
872 CENSUS 0.09 1.46E-04 1.65E-06 564,663 4,183,804 10
873 CENSUS 0.12 1.88E-04 1.98E-06 564,624 4,183,726 10
874 CENSUS 0.15 2.40E-04 2.76E-06 564,524 4,183,775 10
875 CENSUS 0.18 2.86E-04 3.46E-06 564,425 4,183,830 10
876 CENSUS 0.29 4.61E-04 5.12E-06 564,382 4,183,747 10
877 CENSUS 0.21 3.31E-04 3.53E-06 564,491 4,183,703 10
878 CENSUS 0.15 2.46E-04 2.43E-06 564,589 4,183,649 10
879 CENSUS 0.21 3.30E-04 3.10E-06 564,553 4,183,570 10
880 CENSUS 0.33 5.35E-04 5.04E-06 564,450 4,183,620 10
881 CENSUS 0.52 8.44E-04 8.42E-06 564,345 4,183,669 10
882 CENSUS 1.4 2.20E-03 1.84E-05 564,312 4,183,591 10
883 CENSUS 0.59 9.45E-04 7.44E-06 564,416 4,183,542 10
884 CENSUS 0.26 4.12E-04 3.84E-06 564,521 4,183,493 10
885 CENSUS 0.036 5.75E-05 7.78E-07 564,930 4,184,100 10
886 CENSUS 0.043 6.84E-05 9.05E-07 564,856 4,184,050 10
887 CENSUS 0.046 7.43E-05 9.21E-07 564,867 4,183,961 10
888 CENSUS 0.052 8.44E-05 1.01E-06 564,832 4,183,911 10
889 CENSUS 0.048 7.78E-05 9.23E-07 564,907 4,183,858 10
890 CENSUS 0.044 7.09E-05 8.28E-07 564,963 4,183,851 10
891 CENSUS 0.039 6.34E-05 9.79E-07 564,657 4,184,326 10
892 CENSUS 0.059 9.57E-05 1.40E-06 564,572 4,184,142 10
893 CENSUS 0.055 8.86E-05 1.30E-06 564,676 4,184,087 10
894 CENSUS 0.050 8.08E-05 1.09E-06 564,773 4,184,033 10
895 CENSUS 0.059 9.45E-05 1.21E-06 564,739 4,183,966 10
896 CENSUS 0.067 1.09E-04 1.51E-06 564,637 4,184,010 10
897 CENSUS 0.075 1.21E-04 1.73E-06 564,532 4,184,059 10
898 CENSUS 0.035 5.62E-05 8.43E-07 564,864 4,184,217 10
899 CENSUS 0.034 5.49E-05 8.44E-07 564,786 4,184,321 10
900 CENSUS 0.045 7.30E-05 1.10E-06 564,718 4,184,171 10
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File Name: C:\Documents and Settings\bruce\Application Data\Urbemis\Version9a\Projects\325 7th wConstScheduleNOFilters.urb924

Project Name: 325 7th Street

Project Location: Bay Area Air District

On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006

Off-Road Vehicle Emissions Based on: OFFROAD2007

Combined Annual Emissions Reports (Tons/Year)

Urbemis 2007 Version 9.2.4

2013 TOTALS (tons/year mitigated) 0.03 0.05 0.07 0.01 0.04 0.05

2013 TOTALS (tons/year unmitigated) 0.03 0.06 0.08 0.01 0.05 0.06

Percent Reduction 0.00 18.48 12.97 0.00 18.89 16.18

2014 TOTALS (tons/year unmitigated) 0.02 0.05 0.07 0.01 0.04 0.05

2011 TOTALS (tons/year mitigated) 0.08 0.06 0.15 0.02 0.06 0.08

2011 TOTALS (tons/year unmitigated) 0.26 0.10 0.36 0.06 0.09 0.15

Percent Reduction 0.00 21.38 15.87 0.00 21.76 19.15

Percent Reduction 68.16 35.35 59.26 67.07 35.43 47.56

2012 TOTALS (tons/year mitigated) 0.03 0.06 0.08 0.01 0.05 0.06

2012 TOTALS (tons/year unmitigated) 0.03 0.07 0.10 0.01 0.07 0.07

PM10 Dust PM10 Exhaust PM10 PM2.5 Dust PM2.5 
Exhaust

PM2.5

CONSTRUCTION EMISSION ESTIMATES

Summary Report:
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Construction Unmitigated Detail Report:

CONSTRUCTION EMISSION ESTIMATES Annual Tons Per Year, Unmitigated

PM10 Dust PM10 Exhaust PM10 PM2.5 Dust PM2.5 Exhaust PM2.5

Percent Reduction 24.21 24.05

TOTALS (tons/year, mitigated) 3.13 0.60

TOTALS (tons/year, unmitigated) 4.13 0.79

SUM OF AREA SOURCE AND OPERATIONAL EMISSION ESTIMATES

PM10 PM2.5

Percent Reduction 24.21 24.05

TOTALS (tons/year, mitigated) 3.13 0.60

TOTALS (tons/year, unmitigated) 4.13 0.79

OPERATIONAL (VEHICLE) EMISSION ESTIMATES

PM10 PM2.5

Percent Reduction NaN NaN

TOTALS (tons/year, mitigated) 0.00 0.00

TOTALS (tons/year, unmitigated) 0.00 0.00

AREA SOURCE EMISSION ESTIMATES

PM10 PM2.5

Percent Reduction 0.00 22.39 16.08 0.00 22.87 19.80

2014 TOTALS (tons/year mitigated) 0.02 0.04 0.06 0.01 0.03 0.04
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2011 0.36 0.150.26 0.10 0.06 0.09

0.06Fine Grading 10/02/2011-
11/01/2011

0.020.05 0.01 0.01 0.01

Fine Grading On Road Diesel 0.00 0.00 0.00 0.00 0.00 0.00

Fine Grading Worker Trips 0.00 0.00 0.00 0.00 0.00 0.00

Fine Grading Dust 0.05 0.00 0.05 0.01 0.00 0.01

Fine Grading Off Road Diesel 0.00 0.01 0.01 0.00 0.01 0.01

0.02Building 11/02/2011-05/01/2012 0.020.00 0.02 0.00 0.01

Building Worker Trips 0.00 0.00 0.00 0.00 0.00 0.00

Building Vendor Trips 0.00 0.01 0.01 0.00 0.00 0.01

Building Off Road Diesel 0.00 0.01 0.01 0.00 0.01 0.01

0.03Demolition 05/01/2011-
05/30/2011

0.010.02 0.00 0.01 0.00

Demo On Road Diesel 0.00 0.00 0.00 0.00 0.00 0.00

Demo Worker Trips 0.00 0.00 0.00 0.00 0.00 0.00

Fugitive Dust 0.02 0.00 0.02 0.00 0.00 0.00

Demo Off Road Diesel 0.00 0.00 0.00 0.00 0.00 0.00

0.25Mass Grading 06/01/2011-
10/01/2011

0.100.19 0.06 0.04 0.06

Mass Grading On Road Diesel 0.00 0.01 0.02 0.00 0.01 0.01

Mass Grading Worker Trips 0.00 0.00 0.00 0.00 0.00 0.00

Mass Grading Dust 0.18 0.00 0.18 0.04 0.00 0.04

Mass Grading Off Road Diesel 0.00 0.05 0.05 0.00 0.05 0.05
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2013 0.08 0.060.03 0.06 0.01 0.05

0.00Coating 05/01/2012-10/02/2014 0.000.00 0.00 0.00 0.00

Coating Worker Trips 0.00 0.00 0.00 0.00 0.00 0.00

Architectural Coating 0.00 0.00 0.00 0.00 0.00 0.00

0.08Building 05/02/2012-10/02/2014 0.060.03 0.06 0.01 0.05

Building Worker Trips 0.02 0.01 0.03 0.01 0.01 0.01

Building Vendor Trips 0.01 0.03 0.03 0.00 0.02 0.03

Building Off Road Diesel 0.00 0.02 0.02 0.00 0.02 0.02

2012 0.10 0.070.03 0.07 0.01 0.07

0.06Building 05/02/2012-10/02/2014 0.050.02 0.04 0.01 0.04

Building Worker Trips 0.01 0.01 0.02 0.00 0.01 0.01

Building Vendor Trips 0.00 0.02 0.02 0.00 0.02 0.02

Building Off Road Diesel 0.00 0.02 0.02 0.00 0.02 0.02

0.00Coating 05/01/2012-10/02/2014 0.000.00 0.00 0.00 0.00

Coating Worker Trips 0.00 0.00 0.00 0.00 0.00 0.00

Architectural Coating 0.00 0.00 0.00 0.00 0.00 0.00

0.04Building 11/02/2011-05/01/2012 0.030.01 0.03 0.00 0.03

Building Worker Trips 0.01 0.00 0.01 0.00 0.00 0.00

Building Vendor Trips 0.00 0.01 0.01 0.00 0.01 0.01

Building Off Road Diesel 0.00 0.02 0.02 0.00 0.01 0.01
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Off-Road Equipment:

On Road Truck Travel (VMT): 77.08

1 Rubber Tired Dozers (357 hp) operating at a 0.59 load factor for 1 hours per day

1 Concrete/Industrial Saws (10 hp) operating at a 0.73 load factor for 8 hours per day

Phase: Demolition 5/1/2011 - 5/30/2011 - Type Your Description Here

Building Volume Daily (cubic feet): 5550

Building Volume Total (cubic feet): 110660

1 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 6 hours per day

Total Acres Disturbed: 0.83

Phase: Fine Grading 10/2/2011 - 11/1/2011 - Default Fine Site Grading Description

Phase Assumptions

2014 0.07 0.050.02 0.05 0.01 0.04

0.01Asphalt 10/02/2014-11/02/2014 0.010.00 0.01 0.00 0.01

Paving On Road Diesel 0.00 0.00 0.00 0.00 0.00 0.00

Paving Worker Trips 0.00 0.00 0.00 0.00 0.00 0.00

Paving Off-Gas 0.00 0.00 0.00 0.00 0.00 0.00

Paving Off Road Diesel 0.00 0.01 0.01 0.00 0.01 0.01

0.00Coating 05/01/2012-10/02/2014 0.000.00 0.00 0.00 0.00

Coating Worker Trips 0.00 0.00 0.00 0.00 0.00 0.00

Architectural Coating 0.00 0.00 0.00 0.00 0.00 0.00

0.06Building 05/02/2012-10/02/2014 0.040.02 0.04 0.01 0.04

Building Worker Trips 0.01 0.01 0.02 0.00 0.01 0.01

Building Vendor Trips 0.01 0.02 0.02 0.00 0.02 0.02

Building Off Road Diesel 0.00 0.02 0.02 0.00 0.01 0.01
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1 Water Trucks (189 hp) operating at a 0.5 load factor for 8 hours per day

Acres to be Paved: 0.21

Phase: Paving 10/2/2014 - 11/2/2014 - Default Paving Description

1 Graders (174 hp) operating at a 0.61 load factor for 6 hours per day

Off-Road Equipment:

1 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 7 hours per day

1 Rubber Tired Dozers (357 hp) operating at a 0.59 load factor for 6 hours per day

1 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 7 hours per day

4 Cement and Mortar Mixers (10 hp) operating at a 0.56 load factor for 6 hours per day

Off-Road Equipment:

1 Rollers (95 hp) operating at a 0.56 load factor for 7 hours per day

1 Pavers (100 hp) operating at a 0.62 load factor for 7 hours per day

1 Graders (174 hp) operating at a 0.61 load factor for 6 hours per day

Off-Road Equipment:

1 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 7 hours per day

1 Rubber Tired Dozers (357 hp) operating at a 0.59 load factor for 6 hours per day

Fugitive Dust Level of Detail: Default

Maximum Daily Acreage Disturbed: 0.21

On Road Truck Travel (VMT): 0

20 lbs per acre-day

Fugitive Dust Level of Detail: Default

Maximum Daily Acreage Disturbed: 0.21

On Road Truck Travel (VMT): 328.7

20 lbs per acre-day

1 Water Trucks (189 hp) operating at a 0.5 load factor for 8 hours per day

Total Acres Disturbed: 0.83

Phase: Mass Grading 6/1/2011 - 10/1/2011 - Excavation
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Construction Mitigated Detail Report:

CONSTRUCTION EMISSION ESTIMATES Annual Tons Per Year, Mitigated

PM10 Dust PM10 Exhaust PM10 PM2.5 Dust PM2.5 Exhaust PM2.5

Phase: Architectural Coating 5/1/2012 - 10/2/2014 - Default Architectural Coating Description

Rule: Residential Interior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

1 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 8 hours per day

Rule: Nonresidential Exterior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

Rule: Residential Exterior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

Rule: Nonresidential Interior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

1 Cranes (399 hp) operating at a 0.43 load factor for 4 hours per day

2 Forklifts (145 hp) operating at a 0.3 load factor for 6 hours per day

Phase: Building Construction 5/2/2012 - 10/2/2014 - Default Building Construction Description

Off-Road Equipment:

Off-Road Equipment:

2 Forklifts (145 hp) operating at a 0.3 load factor for 6 hours per day

Phase: Building Construction 11/2/2011 - 5/1/2012 - Type Your Description Here
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2011 0.15 0.080.08 0.06 0.02 0.06

0.02Fine Grading 10/02/2011-
11/01/2011

0.010.01 0.01 0.00 0.01

Fine Grading On Road Diesel 0.00 0.00 0.00 0.00 0.00 0.00

Fine Grading Worker Trips 0.00 0.00 0.00 0.00 0.00 0.00

Fine Grading Dust 0.01 0.00 0.01 0.00 0.00 0.00

Fine Grading Off Road Diesel 0.00 0.01 0.01 0.00 0.01 0.01

0.02Building 11/02/2011-05/01/2012 0.010.00 0.01 0.00 0.01

Building Worker Trips 0.00 0.00 0.00 0.00 0.00 0.00

Building Vendor Trips 0.00 0.01 0.01 0.00 0.00 0.01

Building Off Road Diesel 0.00 0.00 0.00 0.00 0.00 0.00

0.03Demolition 05/01/2011-
05/30/2011

0.010.02 0.00 0.01 0.00

Demo On Road Diesel 0.00 0.00 0.00 0.00 0.00 0.00

Demo Worker Trips 0.00 0.00 0.00 0.00 0.00 0.00

Fugitive Dust 0.02 0.00 0.02 0.00 0.00 0.00

Demo Off Road Diesel 0.00 0.00 0.00 0.00 0.00 0.00

0.09Mass Grading 06/01/2011-
10/01/2011

0.050.04 0.04 0.01 0.04

Mass Grading On Road Diesel 0.00 0.01 0.02 0.00 0.01 0.01

Mass Grading Worker Trips 0.00 0.00 0.00 0.00 0.00 0.00

Mass Grading Dust 0.04 0.00 0.04 0.01 0.00 0.01

Mass Grading Off Road Diesel 0.00 0.03 0.03 0.00 0.03 0.03
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2013 0.07 0.050.03 0.05 0.01 0.04

0.00Coating 05/01/2012-10/02/2014 0.000.00 0.00 0.00 0.00

Coating Worker Trips 0.00 0.00 0.00 0.00 0.00 0.00

Architectural Coating 0.00 0.00 0.00 0.00 0.00 0.00

0.07Building 05/02/2012-10/02/2014 0.050.03 0.05 0.01 0.04

Building Worker Trips 0.02 0.01 0.03 0.01 0.01 0.01

Building Vendor Trips 0.01 0.03 0.03 0.00 0.02 0.03

Building Off Road Diesel 0.00 0.01 0.01 0.00 0.01 0.01

2012 0.08 0.060.03 0.06 0.01 0.05

0.05Building 05/02/2012-10/02/2014 0.040.02 0.04 0.01 0.03

Building Worker Trips 0.01 0.01 0.02 0.00 0.01 0.01

Building Vendor Trips 0.00 0.02 0.02 0.00 0.02 0.02

Building Off Road Diesel 0.00 0.01 0.01 0.00 0.01 0.01

0.00Coating 05/01/2012-10/02/2014 0.000.00 0.00 0.00 0.00

Coating Worker Trips 0.00 0.00 0.00 0.00 0.00 0.00

Architectural Coating 0.00 0.00 0.00 0.00 0.00 0.00

0.03Building 11/02/2011-05/01/2012 0.020.01 0.02 0.00 0.02

Building Worker Trips 0.01 0.00 0.01 0.00 0.00 0.00

Building Vendor Trips 0.00 0.01 0.01 0.00 0.01 0.01

Building Off Road Diesel 0.00 0.01 0.01 0.00 0.01 0.01
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2014 0.06 0.040.02 0.04 0.01 0.03

0.00Asphalt 10/02/2014-11/02/2014 0.000.00 0.00 0.00 0.00

Paving On Road Diesel 0.00 0.00 0.00 0.00 0.00 0.00

Paving Worker Trips 0.00 0.00 0.00 0.00 0.00 0.00

Paving Off-Gas 0.00 0.00 0.00 0.00 0.00 0.00

Paving Off Road Diesel 0.00 0.00 0.00 0.00 0.00 0.00

0.00Coating 05/01/2012-10/02/2014 0.000.00 0.00 0.00 0.00

Coating Worker Trips 0.00 0.00 0.00 0.00 0.00 0.00

Architectural Coating 0.00 0.00 0.00 0.00 0.00 0.00

0.05Building 05/02/2012-10/02/2014 0.040.02 0.03 0.01 0.03

Building Worker Trips 0.01 0.01 0.02 0.00 0.01 0.01

Building Vendor Trips 0.01 0.02 0.02 0.00 0.02 0.02

Building Off Road Diesel 0.00 0.01 0.01 0.00 0.01 0.01

NOX: 20% PM10: 45% PM25: 45%

For Rubber Tired Dozers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

NOX: 20% PM10: 45% PM25: 45%

For Tractors/Loaders/Backhoes, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

The following mitigation measures apply to Phase: Demolition 5/1/2011 - 5/30/2011 - Type Your Description Here

NOX: 20% PM10: 45% PM25: 45%

For Concrete/Industrial Saws, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

For Soil Stablizing Measures, the Apply soil stabilizers to inactive areas mitigation reduces emissions by:

The following mitigation measures apply to Phase: Fine Grading 10/2/2011 - 11/1/2011 - Default Fine Site Grading Description

For Soil Stablizing Measures, the Replace ground cover in disturbed areas quickly mitigation reduces emissions by:

PM10: 84% PM25: 84%

Construction Related Mitigation Measures
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PM10: 69% PM25: 69%

For Soil Stablizing Measures, the Equipment loading/unloading mitigation reduces emissions by:

NOX: 20% PM10: 45% PM25: 45%

For Graders, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

PM10: 5% PM25: 5%

For Soil Stablizing Measures, the Replace ground cover in disturbed areas quickly mitigation reduces emissions by:

PM10: 55% PM25: 55%

For Soil Stablizing Measures, the Water exposed surfaces 2x daily watering mitigation reduces emissions by:

NOX: 20% PM10: 45% PM25: 45%

For Water Trucks, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

NOX: 20% PM10: 45% PM25: 45%

For Rubber Tired Dozers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

NOX: 20% PM10: 45% PM25: 45%

For Tractors/Loaders/Backhoes, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

For Graders, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

PM10: 69% PM25: 69%

For Rubber Tired Dozers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

NOX: 20% PM10: 45% PM25: 45%

For Soil Stablizing Measures, the Water exposed surfaces 2x daily watering mitigation reduces emissions by:

PM10: 5% PM25: 5%

For Soil Stablizing Measures, the Equipment loading/unloading mitigation reduces emissions by:

PM10: 55% PM25: 55%

The following mitigation measures apply to Phase: Mass Grading 6/1/2011 - 10/1/2011 - Excavation

NOX: 20% PM10: 45% PM25: 45%

PM10: 84% PM25: 84%

For Soil Stablizing Measures, the Apply soil stabilizers to inactive areas mitigation reduces emissions by:

For Tractors/Loaders/Backhoes, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

NOX: 20% PM10: 45% PM25: 45%

For Water Trucks, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

NOX: 20% PM10: 45% PM25: 45%
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NOX: 20% PM10: 45% PM25: 45%

The following mitigation measures apply to Phase: Architectural Coating 5/1/2012 - 10/2/2014 - Default Architectural Coating Description

For Residential Architectural Coating Measures, the Residential Exterior:  Use Low VOC Coatings mitigation reduces emissions by:

For Tractors/Loaders/Backhoes, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

The following mitigation measures apply to Phase: Building Construction 11/2/2011 - 5/1/2012 - Type Your Description Here

For Forklifts, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

NOX: 20% PM10: 45% PM25: 45%

ROG: 10%

For Nonresidential Architectural Coating Measures, the Nonresidential Interior:  Use Low VOC Coatings mitigation reduces emissions by:

ROG: 10%

For Nonresidential Architectural Coating Measures, the Nonresidential Exterior:  Use Low VOC Coatings mitigation reduces emissions by:

ROG: 10%

For Residential Architectural Coating Measures, the Residential Interior:  Use Low VOC Coatings mitigation reduces emissions by:

ROG: 10%

NOX: 20% PM10: 45% PM25: 45%

For Rollers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

NOX: 20% PM10: 45% PM25: 45%

For Pavers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

The following mitigation measures apply to Phase: Paving 10/2/2014 - 11/2/2014 - Default Paving Description

For Cement and Mortar Mixers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

NOX: 20% PM10: 45% PM25: 45%

NOX: 20% PM10: 45% PM25: 45%

For Forklifts, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

NOX: 20% PM10: 45% PM25: 45%

For Cranes, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

For Tractors/Loaders/Backhoes, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

NOX: 20% PM10: 45% PM25: 45%

The following mitigation measures apply to Phase: Building Construction 5/2/2012 - 10/2/2014 - Default Building Construction Description
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File Name: C:\Documents and Settings\bruce\Application Data\Urbemis\Version9a\Projects\325 7th wCostSchedule.urb924

Project Name: 325 7th Street

Project Location: Bay Area Air District

On-Road Vehicle Emissions Based on: Version  : Emfac2007 V2.3 Nov 1 2006

Off-Road Vehicle Emissions Based on: OFFROAD2007

Combined Annual Emissions Reports (Tons/Year)

Urbemis 2007 Version 9.2.4

2013 TOTALS (tons/year mitigated) 0.03 0.04 0.06 0.01 0.03 0.04

2013 TOTALS (tons/year unmitigated) 0.03 0.06 0.08 0.01 0.05 0.06

Percent Reduction 0.00 37.68 26.45 0.00 38.51 32.99

2014 TOTALS (tons/year unmitigated) 0.02 0.05 0.07 0.01 0.04 0.05

2011 TOTALS (tons/year mitigated) 0.08 0.03 0.11 0.02 0.02 0.04

2011 TOTALS (tons/year unmitigated) 0.26 0.10 0.36 0.06 0.09 0.15

Percent Reduction 0.00 43.59 32.35 0.00 44.37 39.04

Percent Reduction 68.16 72.07 69.22 67.07 72.23 70.25

2012 TOTALS (tons/year mitigated) 0.03 0.04 0.07 0.01 0.04 0.05

2012 TOTALS (tons/year unmitigated) 0.03 0.07 0.10 0.01 0.07 0.07

PM10 Dust PM10 Exhaust PM10 PM2.5 Dust PM2.5 
Exhaust

PM2.5

CONSTRUCTION EMISSION ESTIMATES

Summary Report:
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Construction Unmitigated Detail Report:

CONSTRUCTION EMISSION ESTIMATES Annual Tons Per Year, Unmitigated

PM10 Dust PM10 Exhaust PM10 PM2.5 Dust PM2.5 Exhaust PM2.5

Percent Reduction 24.21 24.05

TOTALS (tons/year, mitigated) 3.13 0.60

TOTALS (tons/year, unmitigated) 4.13 0.79

SUM OF AREA SOURCE AND OPERATIONAL EMISSION ESTIMATES

PM10 PM2.5

Percent Reduction 24.21 24.05

TOTALS (tons/year, mitigated) 3.13 0.60

TOTALS (tons/year, unmitigated) 4.13 0.79

OPERATIONAL (VEHICLE) EMISSION ESTIMATES

PM10 PM2.5

Percent Reduction NaN NaN

TOTALS (tons/year, mitigated) 0.00 0.00

TOTALS (tons/year, unmitigated) 0.00 0.00

AREA SOURCE EMISSION ESTIMATES

PM10 PM2.5

Percent Reduction 0.00 45.66 32.78 0.00 46.62 40.38

2014 TOTALS (tons/year mitigated) 0.02 0.03 0.05 0.01 0.02 0.03
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2011 0.36 0.150.26 0.10 0.06 0.09

0.06Fine Grading 10/02/2011-
11/01/2011

0.020.05 0.01 0.01 0.01

Fine Grading On Road Diesel 0.00 0.00 0.00 0.00 0.00 0.00

Fine Grading Worker Trips 0.00 0.00 0.00 0.00 0.00 0.00

Fine Grading Dust 0.05 0.00 0.05 0.01 0.00 0.01

Fine Grading Off Road Diesel 0.00 0.01 0.01 0.00 0.01 0.01

0.02Building 11/02/2011-05/01/2012 0.020.00 0.02 0.00 0.01

Building Worker Trips 0.00 0.00 0.00 0.00 0.00 0.00

Building Vendor Trips 0.00 0.01 0.01 0.00 0.00 0.01

Building Off Road Diesel 0.00 0.01 0.01 0.00 0.01 0.01

0.03Demolition 05/01/2011-
05/30/2011

0.010.02 0.00 0.01 0.00

Demo On Road Diesel 0.00 0.00 0.00 0.00 0.00 0.00

Demo Worker Trips 0.00 0.00 0.00 0.00 0.00 0.00

Fugitive Dust 0.02 0.00 0.02 0.00 0.00 0.00

Demo Off Road Diesel 0.00 0.00 0.00 0.00 0.00 0.00

0.25Mass Grading 06/01/2011-
10/01/2011

0.100.19 0.06 0.04 0.06

Mass Grading On Road Diesel 0.00 0.01 0.02 0.00 0.01 0.01

Mass Grading Worker Trips 0.00 0.00 0.00 0.00 0.00 0.00

Mass Grading Dust 0.18 0.00 0.18 0.04 0.00 0.04

Mass Grading Off Road Diesel 0.00 0.05 0.05 0.00 0.05 0.05
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2013 0.08 0.060.03 0.06 0.01 0.05

0.00Coating 05/01/2012-10/02/2014 0.000.00 0.00 0.00 0.00

Coating Worker Trips 0.00 0.00 0.00 0.00 0.00 0.00

Architectural Coating 0.00 0.00 0.00 0.00 0.00 0.00

0.08Building 05/02/2012-10/02/2014 0.060.03 0.06 0.01 0.05

Building Worker Trips 0.02 0.01 0.03 0.01 0.01 0.01

Building Vendor Trips 0.01 0.03 0.03 0.00 0.02 0.03

Building Off Road Diesel 0.00 0.02 0.02 0.00 0.02 0.02

2012 0.10 0.070.03 0.07 0.01 0.07

0.06Building 05/02/2012-10/02/2014 0.050.02 0.04 0.01 0.04

Building Worker Trips 0.01 0.01 0.02 0.00 0.01 0.01

Building Vendor Trips 0.00 0.02 0.02 0.00 0.02 0.02

Building Off Road Diesel 0.00 0.02 0.02 0.00 0.02 0.02

0.00Coating 05/01/2012-10/02/2014 0.000.00 0.00 0.00 0.00

Coating Worker Trips 0.00 0.00 0.00 0.00 0.00 0.00

Architectural Coating 0.00 0.00 0.00 0.00 0.00 0.00

0.04Building 11/02/2011-05/01/2012 0.030.01 0.03 0.00 0.03

Building Worker Trips 0.01 0.00 0.01 0.00 0.00 0.00

Building Vendor Trips 0.00 0.01 0.01 0.00 0.01 0.01

Building Off Road Diesel 0.00 0.02 0.02 0.00 0.01 0.01
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Off-Road Equipment:

On Road Truck Travel (VMT): 77.08

1 Rubber Tired Dozers (357 hp) operating at a 0.59 load factor for 1 hours per day

1 Concrete/Industrial Saws (10 hp) operating at a 0.73 load factor for 8 hours per day

Phase: Demolition 5/1/2011 - 5/30/2011 - Type Your Description Here

Building Volume Daily (cubic feet): 5550

Building Volume Total (cubic feet): 110660

1 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 6 hours per day

Total Acres Disturbed: 0.83

Phase: Fine Grading 10/2/2011 - 11/1/2011 - Default Fine Site Grading Description

Phase Assumptions

2014 0.07 0.050.02 0.05 0.01 0.04

0.01Asphalt 10/02/2014-11/02/2014 0.010.00 0.01 0.00 0.01

Paving On Road Diesel 0.00 0.00 0.00 0.00 0.00 0.00

Paving Worker Trips 0.00 0.00 0.00 0.00 0.00 0.00

Paving Off-Gas 0.00 0.00 0.00 0.00 0.00 0.00

Paving Off Road Diesel 0.00 0.01 0.01 0.00 0.01 0.01

0.00Coating 05/01/2012-10/02/2014 0.000.00 0.00 0.00 0.00

Coating Worker Trips 0.00 0.00 0.00 0.00 0.00 0.00

Architectural Coating 0.00 0.00 0.00 0.00 0.00 0.00

0.06Building 05/02/2012-10/02/2014 0.040.02 0.04 0.01 0.04

Building Worker Trips 0.01 0.01 0.02 0.00 0.01 0.01

Building Vendor Trips 0.01 0.02 0.02 0.00 0.02 0.02

Building Off Road Diesel 0.00 0.02 0.02 0.00 0.01 0.01
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1 Water Trucks (189 hp) operating at a 0.5 load factor for 8 hours per day

Acres to be Paved: 0.21

Phase: Paving 10/2/2014 - 11/2/2014 - Default Paving Description

1 Graders (174 hp) operating at a 0.61 load factor for 6 hours per day

Off-Road Equipment:

1 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 7 hours per day

1 Rubber Tired Dozers (357 hp) operating at a 0.59 load factor for 6 hours per day

1 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 7 hours per day

4 Cement and Mortar Mixers (10 hp) operating at a 0.56 load factor for 6 hours per day

Off-Road Equipment:

1 Rollers (95 hp) operating at a 0.56 load factor for 7 hours per day

1 Pavers (100 hp) operating at a 0.62 load factor for 7 hours per day

1 Graders (174 hp) operating at a 0.61 load factor for 6 hours per day

Off-Road Equipment:

1 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 7 hours per day

1 Rubber Tired Dozers (357 hp) operating at a 0.59 load factor for 6 hours per day

Fugitive Dust Level of Detail: Default

Maximum Daily Acreage Disturbed: 0.21

On Road Truck Travel (VMT): 0

20 lbs per acre-day

Fugitive Dust Level of Detail: Default

Maximum Daily Acreage Disturbed: 0.21

On Road Truck Travel (VMT): 328.7

20 lbs per acre-day

1 Water Trucks (189 hp) operating at a 0.5 load factor for 8 hours per day

Total Acres Disturbed: 0.83

Phase: Mass Grading 6/1/2011 - 10/1/2011 - Excavation
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Construction Mitigated Detail Report:

CONSTRUCTION EMISSION ESTIMATES Annual Tons Per Year, Mitigated

PM10 Dust PM10 Exhaust PM10 PM2.5 Dust PM2.5 Exhaust PM2.5

Phase: Architectural Coating 5/1/2012 - 10/2/2014 - Default Architectural Coating Description

Rule: Residential Interior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

1 Tractors/Loaders/Backhoes (108 hp) operating at a 0.55 load factor for 8 hours per day

Rule: Nonresidential Exterior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

Rule: Residential Exterior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

Rule: Nonresidential Interior Coatings begins 1/1/2005 ends 12/31/2040 specifies a VOC of 250

1 Cranes (399 hp) operating at a 0.43 load factor for 4 hours per day

2 Forklifts (145 hp) operating at a 0.3 load factor for 6 hours per day

Phase: Building Construction 5/2/2012 - 10/2/2014 - Default Building Construction Description

Off-Road Equipment:

Off-Road Equipment:

2 Forklifts (145 hp) operating at a 0.3 load factor for 6 hours per day

Phase: Building Construction 11/2/2011 - 5/1/2012 - Type Your Description Here
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2011 0.11 0.040.08 0.03 0.02 0.02

0.01Fine Grading 10/02/2011-
11/01/2011

0.000.01 0.00 0.00 0.00

Fine Grading On Road Diesel 0.00 0.00 0.00 0.00 0.00 0.00

Fine Grading Worker Trips 0.00 0.00 0.00 0.00 0.00 0.00

Fine Grading Dust 0.01 0.00 0.01 0.00 0.00 0.00

Fine Grading Off Road Diesel 0.00 0.00 0.00 0.00 0.00 0.00

0.01Building 11/02/2011-05/01/2012 0.010.00 0.01 0.00 0.01

Building Worker Trips 0.00 0.00 0.00 0.00 0.00 0.00

Building Vendor Trips 0.00 0.01 0.01 0.00 0.00 0.01

Building Off Road Diesel 0.00 0.00 0.00 0.00 0.00 0.00

0.03Demolition 05/01/2011-
05/30/2011

0.010.02 0.00 0.01 0.00

Demo On Road Diesel 0.00 0.00 0.00 0.00 0.00 0.00

Demo Worker Trips 0.00 0.00 0.00 0.00 0.00 0.00

Fugitive Dust 0.02 0.00 0.02 0.00 0.00 0.00

Demo Off Road Diesel 0.00 0.00 0.00 0.00 0.00 0.00

0.06Mass Grading 06/01/2011-
10/01/2011

0.030.04 0.02 0.01 0.02

Mass Grading On Road Diesel 0.00 0.01 0.02 0.00 0.01 0.01

Mass Grading Worker Trips 0.00 0.00 0.00 0.00 0.00 0.00

Mass Grading Dust 0.04 0.00 0.04 0.01 0.00 0.01

Mass Grading Off Road Diesel 0.00 0.00 0.00 0.00 0.00 0.00
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2013 0.06 0.040.03 0.04 0.01 0.03

0.00Coating 05/01/2012-10/02/2014 0.000.00 0.00 0.00 0.00

Coating Worker Trips 0.00 0.00 0.00 0.00 0.00 0.00

Architectural Coating 0.00 0.00 0.00 0.00 0.00 0.00

0.06Building 05/02/2012-10/02/2014 0.040.03 0.04 0.01 0.03

Building Worker Trips 0.02 0.01 0.03 0.01 0.01 0.01

Building Vendor Trips 0.01 0.03 0.03 0.00 0.02 0.03

Building Off Road Diesel 0.00 0.00 0.00 0.00 0.00 0.00

2012 0.07 0.050.03 0.04 0.01 0.04

0.04Building 05/02/2012-10/02/2014 0.030.02 0.03 0.01 0.02

Building Worker Trips 0.01 0.01 0.02 0.00 0.01 0.01

Building Vendor Trips 0.00 0.02 0.02 0.00 0.02 0.02

Building Off Road Diesel 0.00 0.00 0.00 0.00 0.00 0.00

0.00Coating 05/01/2012-10/02/2014 0.000.00 0.00 0.00 0.00

Coating Worker Trips 0.00 0.00 0.00 0.00 0.00 0.00

Architectural Coating 0.00 0.00 0.00 0.00 0.00 0.00

0.02Building 11/02/2011-05/01/2012 0.020.01 0.01 0.00 0.01

Building Worker Trips 0.01 0.00 0.01 0.00 0.00 0.00

Building Vendor Trips 0.00 0.01 0.01 0.00 0.01 0.01

Building Off Road Diesel 0.00 0.00 0.00 0.00 0.00 0.00
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2014 0.05 0.030.02 0.03 0.01 0.02

0.00Asphalt 10/02/2014-11/02/2014 0.000.00 0.00 0.00 0.00

Paving On Road Diesel 0.00 0.00 0.00 0.00 0.00 0.00

Paving Worker Trips 0.00 0.00 0.00 0.00 0.00 0.00

Paving Off-Gas 0.00 0.00 0.00 0.00 0.00 0.00

Paving Off Road Diesel 0.00 0.00 0.00 0.00 0.00 0.00

0.00Coating 05/01/2012-10/02/2014 0.000.00 0.00 0.00 0.00

Coating Worker Trips 0.00 0.00 0.00 0.00 0.00 0.00

Architectural Coating 0.00 0.00 0.00 0.00 0.00 0.00

0.04Building 05/02/2012-10/02/2014 0.030.02 0.03 0.01 0.02

Building Worker Trips 0.01 0.01 0.02 0.00 0.01 0.01

Building Vendor Trips 0.01 0.02 0.02 0.00 0.02 0.02

Building Off Road Diesel 0.00 0.00 0.00 0.00 0.00 0.00

PM10: 85% PM25: 85%

For Concrete/Industrial Saws, the Diesel Particulate Filter (DPF) 1st Tier mitigation reduces emissions by:

NOX: 20% PM10: 45% PM25: 45%

For Rubber Tired Dozers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

The following mitigation measures apply to Phase: Demolition 5/1/2011 - 5/30/2011 - Type Your Description Here

NOX: 20% PM10: 45% PM25: 45%

For Concrete/Industrial Saws, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

PM10: 85% PM25: 85%

For Rubber Tired Dozers, the Diesel Particulate Filter (DPF) 1st Tier mitigation reduces emissions by:

NOX: 20% PM10: 45% PM25: 45%

For Tractors/Loaders/Backhoes, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

Construction Related Mitigation Measures
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For Tractors/Loaders/Backhoes, the Diesel Particulate Filter (DPF) 1st Tier mitigation reduces emissions by:

NOX: 20% PM10: 45% PM25: 45%

For Water Trucks, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

PM10: 85% PM25: 85%

For Rubber Tired Dozers, the Diesel Particulate Filter (DPF) 1st Tier mitigation reduces emissions by:

NOX: 20% PM10: 45% PM25: 45%

For Tractors/Loaders/Backhoes, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

PM10: 85% PM25: 85%

PM10: 84% PM25: 84%

For Soil Stablizing Measures, the Apply soil stabilizers to inactive areas mitigation reduces emissions by:

For Water Trucks, the Diesel Particulate Filter (DPF) 1st Tier mitigation reduces emissions by:

NOX: 20% PM10: 45% PM25: 45%

The following mitigation measures apply to Phase: Mass Grading 6/1/2011 - 10/1/2011 - Excavation

PM10: 85% PM25: 85%

For Soil Stablizing Measures, the Replace ground cover in disturbed areas quickly mitigation reduces emissions by:

PM10: 84% PM25: 84%

For Soil Stablizing Measures, the Water exposed surfaces 2x daily watering mitigation reduces emissions by:

PM10: 5% PM25: 5%

PM10: 85% PM25: 85%

For Tractors/Loaders/Backhoes, the Diesel Particulate Filter (DPF) 1st Tier mitigation reduces emissions by:

For Soil Stablizing Measures, the Apply soil stabilizers to inactive areas mitigation reduces emissions by:

The following mitigation measures apply to Phase: Fine Grading 10/2/2011 - 11/1/2011 - Default Fine Site Grading Description

For Graders, the Diesel Particulate Filter (DPF) 1st Tier mitigation reduces emissions by:

NOX: 20% PM10: 45% PM25: 45%

For Rubber Tired Dozers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

PM10: 85% PM25: 85%

For Soil Stablizing Measures, the Equipment loading/unloading mitigation reduces emissions by:

PM10: 55% PM25: 55%

For Graders, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

PM10: 69% PM25: 69%
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PM10: 85% PM25: 85%

For Water Trucks, the Diesel Particulate Filter (DPF) 1st Tier mitigation reduces emissions by:

For Cement and Mortar Mixers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

The following mitigation measures apply to Phase: Paving 10/2/2014 - 11/2/2014 - Default Paving Description

PM10: 85% PM25: 85%

For Tractors/Loaders/Backhoes, the Diesel Particulate Filter (DPF) 1st Tier mitigation reduces emissions by:

NOX: 20% PM10: 45% PM25: 45%

For Water Trucks, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

For Pavers, the Diesel Particulate Filter (DPF) 1st Tier mitigation reduces emissions by:

NOX: 20% PM10: 45% PM25: 45%

For Cement and Mortar Mixers, the Diesel Particulate Filter (DPF) 1st Tier mitigation reduces emissions by:

NOX: 20% PM10: 45% PM25: 45%

For Pavers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

PM10: 85% PM25: 85%

PM10: 69% PM25: 69%

For Soil Stablizing Measures, the Equipment loading/unloading mitigation reduces emissions by:

NOX: 20% PM10: 45% PM25: 45%

For Graders, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

PM10: 5% PM25: 5%

For Soil Stablizing Measures, the Replace ground cover in disturbed areas quickly mitigation reduces emissions by:

PM10: 55% PM25: 55%

For Soil Stablizing Measures, the Water exposed surfaces 2x daily watering mitigation reduces emissions by:

PM10: 85% PM25: 85%

For Rubber Tired Dozers, the Diesel Particulate Filter (DPF) 1st Tier mitigation reduces emissions by:

NOX: 20% PM10: 45% PM25: 45%

For Tractors/Loaders/Backhoes, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

PM10: 85% PM25: 85%

For Graders, the Diesel Particulate Filter (DPF) 1st Tier mitigation reduces emissions by:

NOX: 20% PM10: 45% PM25: 45%

For Rubber Tired Dozers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:



10/5/2010 3:45:50 PM

Page: 13

For Forklifts, the Diesel Particulate Filter (DPF) 1st Tier mitigation reduces emissions by:

NOX: 20% PM10: 45% PM25: 45%

For Tractors/Loaders/Backhoes, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

PM10: 85% PM25: 85%

PM10: 85% PM25: 85%

For Forklifts, the Diesel Particulate Filter (DPF) 1st Tier mitigation reduces emissions by:

For Forklifts, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

The following mitigation measures apply to Phase: Building Construction 11/2/2011 - 5/1/2012 - Type Your Description Here

ROG: 10%

For Residential Architectural Coating Measures, the Residential Exterior:  Use Low VOC Coatings mitigation reduces emissions by:

For Tractors/Loaders/Backhoes, the Diesel Particulate Filter (DPF) 1st Tier mitigation reduces emissions by:

NOX: 20% PM10: 45% PM25: 45%

The following mitigation measures apply to Phase: Architectural Coating 5/1/2012 - 10/2/2014 - Default Architectural Coating Description

PM10: 85% PM25: 85%

For Tractors/Loaders/Backhoes, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

PM10: 85% PM25: 85%

For Tractors/Loaders/Backhoes, the Diesel Particulate Filter (DPF) 1st Tier mitigation reduces emissions by:

NOX: 20% PM10: 45% PM25: 45%

For Rollers, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

PM10: 85% PM25: 85%

For Rollers, the Diesel Particulate Filter (DPF) 1st Tier mitigation reduces emissions by:

NOX: 20% PM10: 45% PM25: 45%

PM10: 85% PM25: 85%

For Cranes, the Diesel Particulate Filter (DPF) 1st Tier mitigation reduces emissions by:

NOX: 20% PM10: 45% PM25: 45%

For Forklifts, the Use Aqueous Diesel Fuel mitigation reduces emissions by:

The following mitigation measures apply to Phase: Building Construction 5/2/2012 - 10/2/2014 - Default Building Construction Description

PM10: 85% PM25: 85%

NOX: 20% PM10: 45% PM25: 45%

For Cranes, the Use Aqueous Diesel Fuel mitigation reduces emissions by:
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ROG: 10%

For Nonresidential Architectural Coating Measures, the Nonresidential Interior:  Use Low VOC Coatings mitigation reduces emissions by:

ROG: 10%

For Residential Architectural Coating Measures, the Residential Interior:  Use Low VOC Coatings mitigation reduces emissions by:

ROG: 10%

For Nonresidential Architectural Coating Measures, the Nonresidential Exterior:  Use Low VOC Coatings mitigation reduces emissions by:
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APPENDIX H 
CONSTRUCTION PERIOD HEALTH RISK 

ASSESSMENT  



Construction-Period Health Risk Assessment  
Calculations for Diesel Particulate Matter (DPM) Cancer Risk,  

Chronic Hazard and PM 2.5 Exposure 

CANCER RISK: 

1. URBEMIS Output 

Specifics of construction phases were entered into URBEMIS for a 380–unit residential building in 
Oakland with a construction period running from 5/1/2011 to 11/02/2014. Default assumptions regarding 
construction equipment were used, with the following exceptions: 

• During grading operations, only one dozer was assumed due to the relatively small site (less than 
1 acre) 

• During construction phase no backhoe was assumed, as all foundation work will have been 
completed. 

• Mitigation consistent with City of Oakland Standard Conditions of Approval (i.e., 45% reduction 
in diesel exhaust [PM10 and PM2.5]) 

Total emissions (all years) was added together and divided by the total construction period in years (0.06+ 
0.06+ 0.05+ 0.04 = 0.21 / 3.5 years = 0.06 average yearly short tons as the average yearly emissions rate.  

2. Screen3  

The average yearly emissions rate was converted to micro-grams/second/square meter (using a conversion 
factor of 1 short ton per year = 0.0287475637 g/s) then dividing by the project area (35,500 sq feet = 
3,298 m2). This emission rate, calculated at 5.22991E-07 g/s/m2 was entered into Screen3 with these other 
parameters: 

• Source type: area 

• Urban dispersion coefficient 

• Source release height: 3 meters 

• Search through range of wind conditions: yes 

• Simple terrain – flat 

• Automated distances 

• Full meteorology 

This resulted in a 1-hour concentration of 3.771 ug/m3 
 
3. Scaling to Annual 

GLC = (X1-hour) (Scalar) 

Where GLC is the annual average ground level concentration. 



The maximum 1-hour concentration from the Screen3 output was then multiplied by the BAAQMD 
recommended Scalar of 0.1 for the following: 

GLC = (3.771 ug/m3) (0.1) 

Ground Level Concentration = 0.3771 ug/m3 

4. Calculate Risk 

This GLC was used as the concentration in air (“C air”) for calculation of inhalation dose as follows: 

Inhalation Dose = (C air*DBR*A*EF*ED*1x10-6)/AT 

DBR = daily breathing rate = 581 (for a child) 

A = inhalation absorption rate = 1 

EF = Exposure frequency = 250 days/yr (assuming 5 days a week for 50 weeks for the entire year) 

ED = Exposure duration = 3.5 years (full construction period) 

AT = Averaging time = 25,550 (for a 70 year cancer risk) 

Inhalation Dose = (0.3771) (581) (1) (250) (3.5) (10^-6) / 25550 

Inhalation Dose = 7.50326 E-06 

And from there calculated the Inhalation Cancer Risk: 

Inhalation Cancer Potency factor (for DPM) = 1.1 

Inhalation Cancer Risk per million = (Inhalation Dose)*Inhalation Cancer Potency factor*10^6 

Inhalation Cancer Risk per million = (7.50326 E-06)*1.1*10^6 

Inhalation Cancer Risk per million (adult) = 8.25 - compared to Threshold of 10.0 

5. Applying the Age Sensitivity Factor 

Inhalation Cancer Risk * ASF = risk adjusted for age sensitivity 

 Approach 1:  

8.25 * 10 (ASF for infant) = 82.5  

Inhalation Cancer Risk per million (infant) = 82.5 compared to Threshold of 10 

 Approach 2: 

8.25 x (2.25 yrs as infant/70 year exposure x 10 [ASF]) + (14 yrs as child/70 year exposure x 3 [ASF]) + 
54 years adult/70 year exposure x 1 [ASF] = 8.2535 x 1.6928 = 13.97  

Inhalation Cancer Risk per million (infant) = 13.97 compared to Threshold of 10 



 

FOR CHRONIC NON-HAZARD: 

Hazard Quotient = C air/REL 

Hazard Quotient = 0.3771/ 5.0 

Hazard Quotient = 0.075 compared to Threshold of 1 

FOR PM2.5 

The total PM2.5 emissions from URBEMIS (all years added together) were summed then divided by the 
total construction period in years. In this case, it was 0.0514 short tons per year. 

2. Screen3  

This was converted to grams/second/square meter (using a conversion factor of 1 short ton per year = 
0.0287475637 g/s) then dividing by the project area (35,500 sq feet = 3298 m2), resulting in an emission 
rate of 4.4828 E-07 g/s/m2 

This emission rate was entered into Screen3 with the same parameters as above, resulting in a maximum 
1-hour output of 3.233 ug/s/m2, at a distance of 64 meters. 

The maximum 1-hour concentration from the Screen3 output was converted to annual average as follows: 

GLC = (3.233 ug/m3) (0.1) 

GLC = 0.3233 ug/m3, compared to the threshold of 0.3 ug/m3 

CANCER RISK, MITIGATED: 

1. URBEMIS Output 

The same specifics of construction phases as the Project were entered into URBEMIS, with the following 
exception: 

• The highest tier of diesel particulate matter filters were added to all construction equipment, (i.e., 
achieving an 85% reduction in diesel exhaust [PM10 and PM2.5]) 

Total emissions (all years) was added together and divided by the total construction period in years (0.03+ 
0.04+ 0.04+ 0.03 = 0.14 / 3.5 years = 0.04 average yearly short tons as the average yearly emissions rate.  

2. Screen3  

The average yearly emissions rate was converted to micro-grams/second/square meter (using a conversion 
factor of 1 short ton per year = 0.0287475637 g/s) then dividing by the project area (35,500 sq feet = 
3,298 m2). This emission rate, calculated at 3.4866E-07 g/s/m2 was entered into Screen3 with the same 
parameters as the project.  

This resulted in a 1-hour concentration of 2.514 ug/m3 
 



3. Scaling to Annual 

GLC = (X1-hour) (Scalar) 

Where GLC is the annual average ground level concentration. 

The maximum 1-hour concentration from the Screen3 output was then multiplied by the BAAQMD 
recommended Scalar of 0.1 for the following: 

GLC = (2.514 ug/m3) (0.1) 

Ground Level Concentration = 0.2514 ug/m3 

4. Calculate Risk 

This GLC was used as the concentration in air (“C air”) for calculation of inhalation dose as follows: 

Inhalation Dose = (C air*DBR*A*EF*ED*1x10-6)/AT 

DBR = daily breathing rate = 581 (for a child) 

A = inhalation absorption rate = 1 

EF = Exposure frequency = 250 days/yr (assuming 5 days a week for 50 weeks for the entire year) 

ED = Exposure duration = 3.5 years (full construction period) 

AT = Averaging time = 25,550 (for a 70 year cancer risk) 

Inhalation Dose = (0.2514) (581) (1) (250) (3.5) (10^-6) / 25550 

Inhalation Dose = 5.00217E-06 

And from there calculated the Inhalation Cancer Risk: 

Inhalation Cancer Potency factor (for DPM) = 1.1 

Inhalation Cancer Risk per million = (Inhalation Dose)*Inhalation Cancer Potency factor*10^6 

Inhalation Cancer Risk per million = (5.00217E-06)*1.1*10^6 

Inhalation Cancer Risk per million (adult) = 5.502 compared to Threshold of 10.0 

5. Applying the Age Sensitivity Factor 

Inhalation Cancer Risk * ASF = risk adjusted for age sensitivity 

 Approach 1:  

5.502 * 10 (ASF for infant) = 55.02 

Inhalation Cancer Risk per million (infant) = 55.02 compared to Threshold of 10 

 Approach 2: 



5.502 * (2.25 yrs as infant/70 year exposure x 10 [ASF]) + (14 yrs child/70 year exposure x 3 [ASF]) + 54 
years adult/70 year exposure x 1 [ASF] = 5.502 x 1.6928 = 9.314  

Inhalation Cancer Risk per million (infant) = 9.314 compared to Threshold of 10 

PM2.5 EXPOSURE, MITIGATED 

The total PM2.5 emissions from URBEMIS as mitigated with tier 1 diesel filters (85% reduction) were 
summed then divided by the total construction period in years. In this case, it was 0.0314 short tons per 
year. 

2. Screen3  

This was converted to grams/second/square meter (using a conversion factor of 1 short ton per year = 
0.0287475637 g/s) then dividing by the project area (35,500 sq feet = 3298 m2), resulting in an emission 
rate of 2.739E-07 g/s/m2 

This emission rate was entered into Screen3 with the same parameters as above, resulting in a maximum 
1-hour output of 1.976 ug/s/m2, at a distance of 64 meters. 

The maximum 1-hour concentration from the Screen3 output was converted to annual average as follows: 

GLC = (1.976 ug/m3) (0.1) 

GLC = 0.197 ug/m3, compared to the threshold of 0.3 ug/m3 

 



APPENDIX I 
BAAQMD GREENHOUSE GAS MODEL 

(BGM) OUTPUT 

  



Summary Results

Project Name: 325 7th Street
Project and Baseline Years: 2015 N/A

Results
Transportation: 1,951.27 1,475.20

Area Source: 0.69 0.69
Electricity: 556.36 556.36

Natural Gas: 458.86 458.86
Water & Wastewater: 45.60 45.60

Solid Waste: 322.78 322.78
Agriculture: 0.00 0.00

Off-Road Equipment: 0.00 0.00
Refrigerants: 0.00 0.00

Sequestration: N/A 0.00
Purchase of Offsets: N/A 0.00

Total: 3,335.56 2,859.49

Baseline is currently: OFF
Baseline Project Name:

Go to Settings Tab to Turn On Baseline

Unmitigated CO2 (metric tpy) CH4 (metric tpy) N2O (metric tpy) CO2e (metric tpy) % of Total
Transportation*: 1,951.27 58.50%

Area Source: 0.69 0.00 0.00 0.69 0.02%
Electricity: 555.47 0.00 0.00 556.36 16.68%

Natural Gas: 457.69 0.04 0.00 458.86 13.76%
Water & Wastewater: 45.53 0.00 0.00 45.60 1.37%

Solid Waste: 2.34 15.26 N/A 322.78 9.68%
Agriculture: 0.00 0.00 0.00 0.00 0.00%

Off-Road Equipment: 0.00 0.00 0.00 0.00 0.00%
Refrigerants: N/A N/A N/A 0.00 0.00%

Sequestration: N/A N/A N/A N/A N/A
Purchase of Offsets: N/A N/A N/A N/A N/A

Total: 3,335.56 100.00%

* Several adjustments were made to transportation emissions after they have been imported from URBEMIS.  
After importing from URBEMIS, CO2 emissions are converted to metric tons and then adjusted to account for the "Pavley" 
regulation.  Then, CO2 is converted to CO2e by multiplying by 100/95 to account for the contribution of other GHGs (CH4, N2O, and HFCs [from leaking a
Finally, CO2e is adjusted to account for th low carbon fuels rule.

Mitigated CO2 (metric tpy) CH4 (metric tpy) N2O (metric tpy) CO2e (metric tpy) % of Total
Transportation*: 1,475.20 51.59%

Area Source: 0.69 0.00 0.00 0.69 0.02%
Electricity: 555.47 0.00 0.00 556.36 19.46%

Natural Gas: 457.69 0.04 0.00 458.86 16.05%
Water & Wastewater: 45.53 0.00 0.00 45.60 1.59%

Solid Waste: 2.34 15.26 N/A 322.78 11.29%
Agriculture: 0.00 0.00 0.00 0.00 0.00%

Off-Road Equipment: 0.00 0.00 0.00 0.00 0.00%
Refrigerants: N/A N/A N/A 0.00 0.00%

Sequestration: N/A N/A N/A 0.00 0.00%
Purchase of Offsets: N/A N/A N/A 0.00 0.00%

Total: 2,859.49 100.00%

Unmitigated Project‐
Baseline CO2e 

(metric tons/year)

Mitigated Project‐
Baseline CO2e   (metric 

tons/year)

Detailed Results



Baseline CO2 (metric tpy) CH4 (metric tpy) N2O (metric tpy) CO2e (metric tpy) % of Total
Transportation*: 0.00 N/A

Area Source: 0.00 0.00 0.00 0.00 N/A
Electricity: 0.00 0.00 0.00 0.00 N/A

Natural Gas: 0.00 0.00 0.00 0.00 N/A
Water & Wastewater: 0.00 0.00 0.00 0.00 N/A

Solid Waste: 0.00 0.00 N/A 0.00 N/A
Agriculture: 0.00 0.00 0.00 0.00 N/A

Off-Road Equipment: 0.00 0.00 0.00 0.00 N/A
Refrigerants: N/A N/A N/A 0.00 N/A

Sequestration: N/A N/A N/A N/A N/A
Purchase of Offsets: N/A N/A N/A N/A N/A

Total: 0.00 0.00%

air conditioners]).



Mitigation Measures Selected:
Transportation: Go to the following tab: Transp. Detail Mit for a list of the transportation mitigation measures selected (in UR

Electricity: The following mitigation measure(s) have been selected to reduce electricity emissions.

Natural Gas: The following mitigation measure(s) have been selected to reduce natural gas emissions.

Water and Wastewater: The following mitigation measure(s) have been selected to reduce water and wastewater emissions.

Solid Waste: The following mitigation measure has been selected to reduce solid waste related GHG emissions.

Ag: No existing mitigation measures available.

Off‐Road Equipment: No existing mitigation measures available.

Refrigerants: The following mitigation measure has ben selected to reduce refrigerant emissions:

Carbon Sequestration: Project does not include carbon sequestration through tree planting.

Emission Offsets/Credits: Project does not include purchase of emission offsets/credits.



APPENDIX J 
PHASE I ENVIRONMENTAL SITE ASSESSMENT 

AND PHASE II SUBSURFACE INVESTIGATION, 
SCHUTZE & ASSOCIATES, INC., MAY 23, 

2006 
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