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City of Oakland’

File No. ER960036 Oakland, California
Ref No. :

California Environmental Quality Act (CEQA) -

L PROJECT PROPONENT: Dr. Joel Parrow, Executive Director, Qakland Zoo
* East Bay Zoological Society

- I PROJECT NAME: Cakland Zoo in Knowland Park Master Plan

M. PROJECT ADDRESS AND LOCATION: 9777 Golf Links Road, Qakland, CA 94605
: The Zoo is [ocated in south Ozkiand, east of
Interstare-380 and adjacent o Anthony

- Chabort Regicnal Park.
Iv. LEAD AGENCY: Cirty of Ozkland

Community and Economic Development Agency

Zoning Division

1330 Broadway, 2nd Flocr

Qakland, CA 94612

Agency Contact: Anu Raud Telephone No. (510) 238-6346
V. ENVIRONMENTAL DETERMINATION:
On the basis of this initial environmental evaluaton:

O I find that the proposed project could nor have a s1gmﬁcant effect on the
environment, and a Negative Declaration will be prepared.

X [ find that aithough the propesed project could have a s1gmﬁcan: effect on the
environment. there will not be a significant effect in this case because the
amached mitigation measures have been incorporated into the project. Therefore,
2 Mitigated Negative Declaration will be prepared.

O I find that the proposed project may \hzvc a significant effect on the eavironment,

and an Environmental Impact chort (EIR) is required to assess the effects on
the environment.

WILLIE YEE .
Environmental Review Officer

By: ANU RAUD
Environmental Review Coordinator

g‘.—?ﬂ—‘-’/ 3-28-97

Signarmure - Date




Initial Study, ER
Project Name: Oakland Zoo in Knowland Park Master Plan

VI. DESCRIPTION OF THE PROJECT

BACKGROUND

The East Bay Zoological Society (EBZS) has prepared an updated Master Plan for the Oakland
Zoo in Knowland Park to provide expanded programs and facilities to meet future growth
needs. The proposed Master Plan is an update of an earlier Master Plan prepared in 1990. This
Master Plan represents a refinement of the earlier planning document. Extensive environmental
studies of the site have been conducted to identify sensitive resources. Utilizing these studies,
the Master Plan update has been designed to minimize or avoid impacts to sensitive resources.
The Master Plan provides a development program for new facilities to be constructed over the
next 20 years. The EBZS also has applied for a Major Conditional Use Permit.

THE PROJECT

The Oakland Zoo in Knowland Park (the Park) is composed of three unique landscape
environments: the Arboretum, the Zoo, and Upper Knowland Park. The Park totals 443 acres of
which 350 acres are in the undeveloped Upper Knowland Park, 56 acres are within the
Arboretum, and 37 acres are in the Zoo (see Figure 1: Master Plan Components). The 1996
Master Plan is designed to minimize disturbance to undeveloped lands by clustering new
development and efficiently using existing developed areas. The Master Plan would preserve
approximately 73% (325 acres) of the site as open space. - The remaining 27% (118 acres) of the
site represents existing and planned development for zoolog1cal and recreational use. The
Master Plan proposes new development affecting 118 acres. Of this, approximately 25 acres of
undeveloped lands located in Upper Knowland Park would be developed and the remaining 93
acres would consist of improvements and new projects within the developed 37-acre Zoo and
56-acre Arboretum. Table 1 presents a breakdown of existing and proposed development.

TABLE 1: EXISTING AND PROPOSED AREAS OF DEVELOPMENT

Existing Proposed
(acres) (acres)
Uride'v.elope'd‘ Lands | 350 325
Arboretum . | - 56 56
Zoo V 37 37
California 1820-. 0 25
Total 743 —423_
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The proposed projects included in the Master Plan are based on future growth needs for the
expansion of programs and facilities. New development is planned to be in compliance with the
standards set forth in the Americans with Disabilities Act (ADA). The Master Plan also proposes
habitat enhancement and revegetation with native plants throughout the Park as the proposed
new development is implemented. The natural oak woodland, native grasslands, coast scrub
and riparian woodland communities will be augmented by plants of appropriate oaks,
redwoods, bay trees, bunch grasses, shrub species and others, such as eucalyptus, French broom
and other exotic plants are removed.

MAJOR COMPONENTS OF THE MASTER PLAN

The Master Plan is organized into three major components: Arboretum, Zoo, and California 1820.
Presented below is a brief description of each component. The Arboretum and Zoo are existing
areas in the Park and would undergo facility improvements. California 1820 represents a new
development and would include construction in undeveloped land areas. Figure 2 shows the
project site plan.

Arboretum

The existing Arboretum includes an international collection of trees planted by Frederick Talbot,
an early Bay Area lumber and shipping magnate whose estate was located in this portion of the
Zoo. Group and individual picnic areas are currently dispersed throughout the meadow and
knoll. Parking facilities are available for 335 cars; and an additional 183 spaces are available in
an overflow parking lot.

- Improvements proposed by the Master Plan include:

e Center for Science and Environmental Education including approximately 16,695 square feet
consisting of four classrooms (each 35 seating capacity), library, offices (relocating existing
staff from temporary office facilities), a small theater (40 seating capacity), and auditorium
(143 seating capacity). Existing parking facilities will be used for staff and visitors; and three
new parking spaces will be provided for the three Zoo Mobiles.

Three new picnic shelters.

Removal of existing restrooms from riparian corridor and construction of a new restroom.
Pedestrian hiking trail connecting the meadow with Upper Knowland Park.

Existing one-way access road widened to 30 feet to accommodate two-way traffic and
bicycle/ pedestrian lane.

° New plantings installed as Arboretum ages.

o © o o

Zo0o

The Zoo contains exhibits of exotic animals in natural habitats, a children’s rides area, and a
Children’s Zoo. Over the next ten years the animal exhibits will be arranged to highlight three
major environmental themes: the African Savanna, Tropical Rainforests of the World, and
California 1820. The African Savanna and Tropical Rainforests of the World are planned to be
located in the existing boundaries of the Zoo, and the proposed California 1820 exhibit would
be located in both the Zoo and Upper Knowland Park.




‘Rainforests. .
#of ‘The World

. Center for Scighce
and: Environmental.
Educatig,

FEET

SOURCE: Amphion Environmental, Inc.

Figure 2
Site Plan
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Parking facilities are available for 556 cars. The Snow Building is presently available for parties
and receptions, and its adjacent parking lot can accommodate 26 cars.

Improvements proposed by the Master Plan include:

e In the African Savanna, a new trail extending from the existing elephant exhibit to the center
of the Zoo will be constructed. Along this trail new exhibits will include warthog, green
monkeys and hyena, and overlooks will provide opportunities to view the lions, impala,
greater kudu and baboon exhibits.

e In the African Savanna, a small African village will provide visitor services including a
restroom, food service, and cultural hut adjacent to existing elephant exhibit.

e In the Tropical Rainforest, additional dense plantings will be added to the existing exhibits
along Rainforest trails to create a tropical environment. Graphics, state-of-the-art enrichment
tools and interactive displays for educational and interpretive purposes will be installed.

e Australian Walk About will include a new visitor pathway and provide a new home in an
area of tall eucalyptus trees for the Zoo’s existing wallabies, wallaroos and large flightless
emus

e Improvements and upgrades to existing Children’s Zoo.

e Improvements to the Snow Building including upgraded kitchen and restroom facilities.

e Paving existing overflow parking lots (292 spaces) in the future to accommodate attendance
increases.

e A wall located along the southerly boundary across from the main parking area to screen
parking from adjacent residences and provide a sound barrier.

e Improved Safari Restaurant and gift center.

e Improved main entrance including landscaping, new ticket booths, new signage and
banners.

e Improved secondary entrance (Summer entrance) including landscaping, new ticket booth,
signage and banners.

e Other improvements and upgrades to the Zoo.

California 1820

California 1820 will be located primarily in Upper Knowland Park and represents new
development on approximately 25 acres of undeveloped land. The central theme focuses on
regional extinction, featuring native California species which occurred prior to the Gold Rush.
Five ecological units will be highlighted by the exhibits: grassland, chaparral, oak woodland,
riparian and canyon.

Improvements proposed by the Master Plan include:

e Canyon Exhibit featuring golden eagle, jaguar, bald eagle, white tailed deer, bobcat, great
horned owl, walk-through aviary and California reptile.

River Exhibit featuring grizzly bear, Tule elk, river otter, great blue heron and sand crane.
American Bison, cougar, barn owl, and grey wolf exhibits.

California Interpretive Center providing viewing platform and interpretive exhibits.
Off-site Breeding area.

® © o o
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e Paving of existing fire road to-accommodate shuttle bus.

PROJECT PHASING

The Master Plan presents a development program for the next 20 years. Project phasing will
occur in three primary phases: Phase I - Center for Science and Environmental Education; Phase
11 - California 1820; and Phase III - on-going improvements.

Phase I - Development of Center for Science and Environmental Education. Construction of this
facility is planned for the Spring of 1997 with completion of construction and occupation of the
facility scheduled to occur in December 1997.

Phase II - Development of the California 1820 exhibit which is planned to commence in 2000
with completion in 2001.

Phase III - On-going Park enhancements and maintenance will occur commencing in the Spring
of 1997 and continue throughout the 20-year planning horizon of the Master Plan. The type of

activities that will occur include exhibit improvements and relocations, landscaping, renovations,
and maintenance

PARK OPERATIONS

The Park is open daily from 10:00 a.m. to 4:00 p.m. The Park is closed on Thanksgiving and
Christmas days; and may close when weather conditions are severe. The Snow Building is

“available for rental by the public on a daily basis for daytime and evening events. Events at the
Snow Building may not extend beyond 2:00 a.m.

VII. DESCRIPTION OF THE ENVIRONMENTAL SETTING

The Park is located off of Golf Links Road and is situated between I-580 to the west and Chabot
Regional Park to the east. The Proposed Master Plan represents a plan for the entire 443-acre
Park property. The site comprises gently rolling to hilly terrain with oak woodland dispersed on
the slopes of ridges. Existing development comprises the Zoo and Arboretum, located at the
westerly end of the property; and the undeveloped open space of Upper Knowland Park which
encompasses the eastern portion of the property.

The Park is within the One-Family Residential (R-30) Zone. The R-30 zone permits the
development of permanent residential activities and civic activities that can be classified as either
essential service or limited childcare. The development proposed by the Master Plan may be
permitted upon the granting of a conditional use permit. The project would be required to
obtain approval by the Oakland Planning Commission of a Major Conditional Use Permit. The
Commission’s action would be appealable to the City Council.
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VIII. ENVIRONMENTAL EFFECTS

(CEQA requires that an explanation of all answers except No Impacts be provided along
with this checklist, including a discussion of ways to mitigate any significant effects
identified. A “No Project” answer must be adeguately supported by the referenced
information sources cited. As defined bere, a significant effect is considered a substantial
aduverse effect.)

Potentially
Significant
Potentially Unless Less Than
Significant Mitigation Significant No
. . . Impact Incorporated Impact Impact
Earth. Will the project result in:
1. Unstable earth conditions, including mudslides,
landslides or changes in geologic substructures either
on or off-site? ] X ] ]

Comment

A geotechnical report prepared by Harza for the Center for Science and Environmental
Education and African Savanna Exhibit and field observations, indicate the presence of
unstable slopes on the site. In addition, the site is located in an area designated as “most
susceptible to landsliding on “Map 1D Landslide Potential” in the Oakland General Plan
Update Land-Use and Transportation Element Technical Report #G. Unstable slopes can be
undermined by seismic activity, heavy precipitation, cutting and filling activities, and over
burden leading to landslides and mudslides. Slope failure could pose hazards to people,
animals and Park facilities. These hazards can be increased if structures and facility
improvements are not properly designed and constructed. Impacts associated with slope
failure could be significant but can be mitigated to less than significant levels through
conformance with the following engineering and design standards and procedures.

Mitigation Measures

1a) The geotechnical report prepared for the Center for Science and Environmental
Education and the African Savanna Exhibit recommended the use of retaining walls,
the creation of keyed and benched slopes, proper slope gradients, proper fill
compaction, removal of expansive soils and the development of proper drainage
facilities to reduce slope failure. These recommendations as well as any additional
suggestions from the City of Oakland Building and Engineering Departments shall be
adhered to.

1b)  City of Oakland standards for engineering controls and slope stabilization outlined in
the Oakland Grading Ordinance shall be adhered to prior to and during facility and
roadway construction.

1c)  Additional geotechnical studies shall be required prior to design and construction of
the remaining proposed Master Plan buildings, roads and facilities.

1d)  All proposed facilities shall be constructed in conformance with the Uniform Building
Code and California Amendments, and incorporate specific engineering design
recommendations from the geotechnical and soils reports.
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le) Close construction inspection, testing and quality control shall be performed by the
proposed geotechnical engineer or engineering geologist to ensure that site grading
plans and geotechnical recommendations criteria are adequate and appropriate.

Significance after Mitigation: Less than significant,

Source: ESA, Oakland Zoo Master Plan Update Special Studies Preliminary Geology Study
Technical Report, September 1995.
Harza, Fault Rupture Hazard and Geotechnical Investigation for Environmental
Education Center and Butlding Additions Oakland Zoo, Oakland, California, April
29, 1994. :
Naval Medical Center Oakland and City of Oakland, Draft EIS/EIR for the Disposal
and Reuse of the Naval Medical Center Oakland, September 1996.
City of Oakland, Oakland General Plan Update, Land Use and Transportation
Element, Technical Report #6, October 1995.
City of Oakland, Chabot Observatory and Science Center, Draft EIR, August 28,
1995.
City of Oakland, Ordinance No. 10312, Article 6, Grading, Excavation and Fill.
U.S.G.S., 7.5 Minute Series (Topographic) Map, Oakland East Quadrangle.

Potentially
Significant
Potentially Unless Less Than
Significant Mitigation Significant No
Impact Incorporated Impact Impact
2. Any increase in wind or water erosion of soils, either
on or off-site, due to increased water runoff caused
by conversion of pervious to impervious surfaces or
to other factors? ] X ] ]

Comment

The Master Plan proposes new facilities and roadways on varying degrees of slope. Steeper
slopes generally have a higher erosion potential than flatter slopes. There are high levels of
erosion on the areas of the site with steep slopes.

Conversion of pervious surfaces to impervious surfaces, such as building foundations and
pavement, could increase on-site erosion. However, the amount of surface area proposed
to be converted would not be substantial to significantly increase on-site erosion. In
addition, unvegetated areas on the site, such as the Shuttle Road, are currently susceptible to
substantial erosion due to surface water runoff. In fact, paving these unvegetated areas and
installing drainage controls, as proposed in the Master Plan, would substantially reduce on-
site erosion.

Construction activities may also induce short-term erosion impacts. However, project
compliance with Ordinance No. 10312 and the recommended mitigation measures will
reduce potential erosion impacts to a less than significant level.
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Mitigation Measures

2a) Facilities and infrastructure improvements should be designed to control runoff so that
it is not directed over unprotected slopes. Drainage improvements shall be designed
to adequately collect surface water runoff and convey it to the proper storm drain
system.

2b) The construction contractor shall use water bars, temporary swales and culverts, mulch
and june netting, silt fences, straw bales and sediment traps to prevent surface water
from eroding soil and transporting it to nearby creeks and natural drainages. These
and other methods as outlined in the California Stormwater Best Management Practice
Handbook, Construction Activity, shall be implemented to reduce erosion.

2c) Grading and construction activities shall be restricted to the dry season. Exposed
surface areas shall be watered down, especially during construction, to reduce wind
erosiom.

2d) Erosion control methods and implementation procedures shall be monitored during
construction and modified as conditons warrant.

Significance after Mitigation: Less than significant.

Source: Harza, Fault Rupture Hazard and Geotechnical Investigation for Environmental
Education Center and Building Additions Oakland Zoo, Oakland, California, April
29, 1994,
Naval Medical Center Oakland and City of Oakland, Draft EIS/EIR for the Disposal
and Reuse of Naval Medical Center Oakland, September 1996.
City of Oakland, Oakland General Plan Update, Land Use and Transportation
Elemeni, Technical Report #6, October 1995.
City of Oakland, Ordinance No. 10312, Article 6, Grading, Excavation and Fiil.
U.S.G.S., 7.5 Minute Series (Topographic) Map, Oakland East Quadrangle.

Potentially
Significant
Potentially Unless Less Than
e Wi oo o
Impact Incorporated Impact Impact
3. Changes in deposition or erosion that result in
changes in siltation, deposition or erosion which
may modify the channel of a creek, inlet, lake, or
any other waterway? O X [ |

Comment

There are several intermittent and ephemeral waterways located throughout the site. In
addition, Arroyo Viejo Creek, a perennial waterway flows along the northern boundary of
the site. Erosion during construction and uncontrolled surface water runoff has the
potential to increase soil deposition, resulting in water quality degradation and potential
changes to channel capacity and flow patterns. Construction activities must be in
compliance with Ordinance No. 10312 and the recommended mitigation measures would
reduce these potential impacts to a less than significant level.

10
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Mitigation Measures

3a) Mitigation Measures 2a - 2d shall be implemented.
Significance after Mitigation: Less than significant.

Source: ESA, Oakland Zoo Master Plan Update Special Studies Preliminary Geology Study
Technical Report, September 1995.
Harza, Fault Rupture Hazard and Geotechnical Investigation for Environmenial
Education Center and Building Additions Oakland Zoo, Oakland, California, April
29, 1994.
City of Oakland, Ordinance No. 10312, Article 6, Grading, Excavation and Fill.
U.S.G.S., 7.5 Minute Series (Topographic) Map, Oakland East Quadrangle.

Potentially
Significant
Potentlally Unless Less Than
Significant Mitigation Significant No
Impact Incorporated Impact Impact
4. Major changes in topography or ground surface
relief features, or disruptions, displacements,
compaction or overcovering of the soil? | X O [

Comment

Although minimal grading would be required to construct new facilities and recontour the
proposed Shuttle Road, significant alterations to topography and ground surface relief
would not occur as a result of the proposed project because facilities have been designed to
accommodate the existing natural topography.

The geotechnical report prepared by Harza for the Center for Environmental Science and
Education and the African Savanna Exhibit indicated the presence of expansive soils
beneath these sites. These soils may be present at other locations beneath the Zoo property
and be subject to settlement. Facilities and roads constructed on these soils, if not properly
designed and engineered, could be susceptible to damage. This is considered a potentially
significant impact. :

Mitigation Measures

4a) Implement the recommendations from the Harza report such as removal of expansive
soils, clearing of rich compressible organic soils and use of appropriately engineered
fill materials shall be adhered to for the development of the Center for Science and
Education and the African Savanna Exhibit.

4b) Additional geotechnical and soils studies for-the presence of expansive soils shall be
required prior to design and construction of the remaining buildings, roads and
facilities proposed by the Master Plan.

4¢) New structures and facilities proposed by the Master Plan shall incorporate the
recommendations of the additional geotechnical reports and any additional
requirements from the City of Oakland.

11



Initial Study, ER
Project Name: Oakland Zoo in Knowland Park Master Plan

Significance after Mitigation: Less than significant.

Source: ESA, Oakland Zoo Master Plan Update Special Studies Preliminary Geology Study
Technical Report, September 1995,
Harza, Fault Rupture Hazard and Geotechnical Investigation for Environmental
Education Center and Building Additions Oakland Zoo, Oakland, California, April
29, 1994.
U.8.G.S., 7.5 Minute Series (Topographic) Map, Oakland East Quadrangle.

Potentially
Significant
Potentially Unless Less Than
Significant Mitigation Significant No
Impact Incorporated Impact Impact
5. Construction on loose fill or other unstable land that
might expose people or property to geologic
hazards, such as earthquakes, liquefaction or ground
failure, or similar seismic hazards? ] X ] O

Comment

The Park is located in the San Francisco Bay region, an area with potential for periodic
seismic activity. There are approximately four active faults within a 40-mile radius of the
project site. The Harza geotechnical study identified that the sites for the Center for Science
and Environmental Education and the African Savanna exhibit would be located within the
Alquist Priolo Earthquake Hazard Zone of the Hayward Fault. Fault trenching undertaken
by HARZA found no evidence of any faulting or displacement at either site. The Hayward
Fault Zone runs north to south beneath the western portion of the Park. A supplemental
geotechnical investigation for the Center for Science and Environmental Education prepared
by Kleinfelder identified that the site for the Center is located about 50 feet from the active
Hayward Fault. The entire Park site is located in an area with extreme groundshaking and
landslide potential in the event of a large magnitude earthquake. Due to the proximity of
the Hayward Fault, it is likely that intense groundshaking and high peak ground
accelerations would occur on the site as a result of a major earthquake event.

Consequently, considerable structural and non-structural damage to buildings, roadways and
facilities would be likely. In addition, significant risk of injury to people and animals during
a seismic event would be present. Although seismic hazards are potentially significant,
there are several engineering and design modifications as well as precautionary procedures
that can be implemented to reduce these seismic hazards.

The low intensity land use of the site as a Zoo-Park is consistent with the City of Oakland’s

policy for land use in areas of high seismic risk. The limited number of proposed structures
in the Master Plan would also reduce the potential for seismic-related risks to structures and
people.

Mitigation Measures

5a) The geotechnical recommendations in the Harza report for the Center for Science and
Environmental Education and the African Savanna Exhibit located within the Alquist
Priolo Zone shall be incorporated into the final design and siting of these facilities.

12
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5b)

5¢)

5d)

5e)

Geotechnical recommendations in the supplemental Kleinfelder report shall also be
incorporated into the final design of the Center.

Geotechnical evaluations shall be performed for each additional facility proposed by
the Master Plan and recommendations to reduce seismic related hazards shall be
incorporated into the design and siting of these new facilities.

All proposed structures shall be designed and constructed in accordance with the
Uniform Building Code and California Amendments. The interpretation of the
applicability of the appropriate UBC standard for each proposed structure shall be
determined by the Oakland Building and Engineering staff at the time of preliminary
plan submittal.

Proper earthquake-resistant techniques for securing indoor fixtures, machinery and
furnishings within proposed structures shall be used during construction to minimize
the risk of damage or injury from toppled objectivé.

The Zoo’s Emergency Preparedness and Response Plan, and Animal Capture Plan shall
be updated as proposed facilities are developed.

Significance after Mitigation: Less than significant.

Source: Harza, Fault Rupture Hazard and Geotechnical Investigation for Environmental

Education Center and Building Additions Oakland Zoo, Oakland, California, April
29, 1994.

Kleinfelder, Geotechnical Investigation Report Proposed Center for Science and
Environmental Education Oakland Zoo, Oakland, California, November 22, 1996,
Naval Medical Center Oakland and City of Oakland, Drayft EIS/EIR for the Disposal
and Reuse of Naval Medical Center Oakland, September 1996.

City of Oakland, Oakland General Plan Update, Land Use and Transportation
Element, Technical Report #6, October 1995.

City of Oakland, Chabot Observatory and Science Center, Draft EIR, August 28,
1995.

City of Oakland, Oakland Zoo Master Plan Update Special Studies Preliminary
Geology Study Technical Report, September 1995.

City of Oakland, Land Use Element of the Oakland Comprebensive Plan, April 1980.

13
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Potentially
Significant
Potentially Unless Less Than
N Mo e No
Impact Incorporated Impact Impact
6.  Construction within one-quarter mile of an
earthquake fault? | X O J

Comment

As mentioned under Comment #5 above, the Hayward Fault Zone runs through the western
portion of the Park. The mitigation measures discussed in relation to question #5 would
apply to this question, and would significantly reduce seismic-related risks.

Source: ESA, Oakland Zoo Master Plan Update Special Studies Preliminary Geology Study
Technical Report, September 1995.
Harza, Fault Rupture Hazard and Geotechnical Investigation for Environmental
Education Center and Building Additions Oakland Zoo, Oakland, California, April
29, 1994.
Naval Medical Center Oakland and City of Oakland, Draft EIS/EIR for the Disposal
and Reuse of Naval Medical Center Oakland, September 1996.
City of Oakland, Oakland General Plan Update, Land Use and Transportation
Element, Technical Report #6, October 1995.
City of Oakland, Chabot Observatory and Science Center Draft EIR, August 28,
1995.

Potentially
Significant
Potentially Unless Less Than
oter vt A o
Impact Incorporated Impact Impact
7.  Substantial depletion of a nonrenewable natural
resource or inhibition of its extraction? [ ] O X

Comment

The proposed Master Plan Update would not result in a substantial depletion of a
nonrenewable natural resource or inhibit its extraction. Implementation of the Master Plan
would include the disturbance of less than ten acres of topsoil with no significant mineral
and/or agricultural value.

Source: Harza, Fault Rupture Hazard and Geotechnical Investigation for Environmental
Educarion Center and Building Additions Oakland Zoo, Oakland, California, April
29, 1994.
City of Oakland, Oakland General Plan Update, Land Use and Transportation
Element, Technical Report #6, October 1995,

14
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Potentially
Significant
Potentially Unless Less Than
ifi Mitigath ignifi No
. . . . Impact Incorporated Impact Impact
Air. Will the project result in:
8. Substantial air emissions, deterioration of ambient air
quality or the creation of objectionable odors? ] B O [l

Comment

The San Francisco Bay Area air basin is currently designated as a non-attainment area with
respect to state standards for ozone (O,) and inhalable particulate matter (PM, ). Therefore,
a project-generated violation of the O, and/or PM, state standards at nearby air monitoring
stations is considered a significant impact. Project-related exposure of sensitive receptors to
substantial pollutant concentrations is also considered a significant impact. In addition, the
BAAQMD recommends various thresholds and tests of significance (BAAQMD, 1996). For
reactive organic gases and nitrogen oxides (NO)), a net increase of 80 lbs/day is considered
significant, while for sulfur oxides (SO, a net increase of 150 pounds per day (Ibs/day) is
considered significant. For PM,, an increase of 80 lbs/day is considered significant, and for
carbon monoxide (CO), an increase of 550 lbs/day of CO would be considered significant if
it leads to a possible local violation of CO standards (i.e., a “hot spot”).

Land uses such as schools, children's day care centers, hospitals, and convalescent homes
are considered to be more sensitive than the general public to poor air quality because the
population groups associated with these uses have increased susceptibility to respiratory
distress. Persons engaged in strenuous work or exercise also have increased sensitivity to
poor air quality. Residential areas are considered more sensitive to air quality conditions
compared to commercial and industrial areas because people generally spend longer
periods of time at their residences, with associated greater exposure to ambient air quality
conditions. Recreational uses would also be considered sensitive compared to commercial
and industrial areas due to the greater exposure to ambient air quality conditions. Sensitive
receptors in the project vicinity include Park patrons and residential uses located adjacent to
the southern Park boundary.

Construction of proposed Master Plan facilities would generate dust (PM, ) due to
earthmoving activities and vehicle travel over unpaved surfaces. Construction activities
would also generate short-term emissions of criteria pollutants associated with equipment
exhaust emissions. This would be a short-term adverse impact, and would be potentially
significant depending on the areal extent of construction at any given time. The nearest
sensitive receptors are residents of the neighborhood adjacent to the southern Park
boundary. Although prevailing winds are westerly, it is possible that dust could be carried
occasionally into the adjacent neighborhood by a northerly or northwesterly wind.

The BAAQMD does not require quantification of construction emissions (BAAQMD, 1996),
but considers any project’s construction-related impacts to be less-than-significant if required
dust-control measures are implemented. The extent of dust-control measures required by
the BAAQMD depends on the size of the project. The BAAQMD specifies “basic control
measures” for all construction sites, “enhanced control measures” for construction sites
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greater than four acres, and “optional control measures” for construction sites that are large
in area or located near sensitive receptors.

Implementation of the proposed Master Plan would result in a total disturbance at Master
Plan buildout of less than ten acres. Project development would be phased, with individual
project areas resulting in surface disturbance of less than four acres.” Thus, the project
would be subject to BAAQMD basic control measures. Construction-related PM, & emissions
are considered to be potentially significant at the local and regional level.

Equipment exhaust emissions during construction would result from vehicular traffic
generated by the construction activities, including automobiles transporting workers to and
from the project site, and from construction equipment and machinery. Similar to dust
emissions, the equipment activity level would be related to project size and extent of
earthmoving requirements in site preparation. Emission levels for construction activities
would vary depending on the type of equipment, duration of use, operation schedules, and
the number of construction workers. Although these emissions, in combination with other
existing emissions sources, would temporarily contribute to local air quality degradation,
these emissions would be minor, having a less-than-significant impact. As indicated above,
the projects that would be implemented under the Master Plan are limited in their
earthmoving requirements.

During operation, the Park would have stationary (e.g., boilers for heating, combustion
activities) and mobile (vehicle trips to, from, and within the Park) sources of air pollutants.
Most stationary sources would be permitted by the BAAQMD, and would not be considered
a significant source of air pollution. The only new mobile source emissions associated with
Master Plan implementation would be the propane-powered shuttle buses. There would be
up to 36 shuttle bus trips per day along the 1.2-mile loop road, with an average of 18 to 20
daily trips. This low number of trips combined with use of propane fuel would result in
insignificant increases in zoo-related mobile source emissions.

Motor vehicle trips associated with an increase in Park attendance would be the main
source of operational emissions of criteria air pollutants. Mobile source emissions were
calculated using EMFAC7F emission factors for year 2005, an average trip length of 7.9 miles
(BAAQMD, 1996), a projected 16% increase in estimated attendance levels by year 2000
(over baseline levels), and a projected 38% increase in estimated attendance levels by year
2010 (over baseline levels), and worst-case emissions (peak weekend day during the peak
month) are presented as follows:

There would be minimal surface disturbance (less than one acre for each project) associated with new animal
exhibits (limited to fence installation and construction of shelters), the shuttle road for shuttle buses, widening of
Zoo Drive, and the California Interpretive Center. Construction of the proposed Shuttle Road would generally
follow the existing fire road, minimizing surface disturbance (with only small areas of fill required to accommodate
a wider roadbed in some locations). The California Interpretive Center would have a foundation design that
retains surface topography, which would minimize grading requirements. Construction of the Trail along Arroyo
Viejo Creek would result in minor amounts of grading (less than 0.25 acre) to accommodate the trail on currently
undeveloped land. The proposed Center for Science and Environmental Education would be the largest building
to be constructed under the Master Plan and would result in disturbance of less than two acres.

16



Initial Study, ER
Project Name: Oakland Zoo in Knowland Park Master Plan

TABLE 2: PROJECT-RELATED ESTIMATED DAILY REGIONAL EMISSIONS

Project-Related Emission (pounds/day)’ Significance

Pollutant Baseline 2000 2101 Threshold”
1995

Carbon Monoxide 118 92 59 550 Ibs/day

Reactive Organic Gases 9 7 4 80 Ibs/day

Nitrogen Oxides 16 14 14 80 lbs/day

Particulate Matter (PM1) 11 13 16 80 Ibs/day

* Based on California Air Resources Board model URBEMISS using EMFAC7F1.1 emission factors.
Bay Area Air Quality Management District, 1996.

Although implementation of the Master Plan would result in traffic increases in the future,
project-related emissions (except PM, ) are projected to decrease by up to 50% by year 2010,
due to decreases in projected emission rates. There would be an increase in PM,  emissions,
but this increase would be insignificant since emissions would be well below the
significance threshold. Project-related emissions would be below BAAQMD significance
thresholds for all other mobile source emissions, and therefore, no significant local or
regional air quality impacts would occur with implementation of the Master Plan.

Implementation of the proposed Master Plan could result in a reduction in emissions from
some existing sources. Under the proposed Master Plan, the existing one-way Zoo Drive
(providing access to the main entrance) would be widened to provide two-way ingress and
egress to the Park. Existing residential receptors along the southern boundary and exit road
could experience a reduction in emissions from egressing vehicles since egressing vehicles
could use Zoo Drive under the proposed Master Plan and school buses (which now travel
up to the main entrance and parking lot) would be directed to the lower entrance and
parking lots adjacent to the proposed Center for Science and Environmental Education near
the northern boundary. In addition, the existing Zoo overflow parking lot and fire road
(proposed Shuttle Road) are unpaved and an existing source of dust emissions. Proposed
paving of the overflow parking lot and Shuttle Road would reduce existing dust emissions
currently associated with these two facilities.

Compost piles located in the Zoo in the lower canyon area (north of the existing fire
road/proposed Shuttle Road near the overflow parking lot) are an existing source of
moderate odors. The current compost piles are less than four feet in height, covered with
straw, and are occasionally aerated. Under the proposed Master Plan, the compost
operation would be relocated about 100 feet to the south, to an area adjacent to the
overflow parking lot. Although the composting operation would be relocated slightly
nearer to adjacent residences, it would be setback approximately 500 feet from the nearest
residence; and this would not significantly increase nuisance odor potential at residences. A
new composting system will be used which would reduce odor potential. This new system
would contain the materials within long, air- and water-tight bags that speed decomposition
while eliminating odors and the potential for water quality degradation.
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Mitigation Measures

8a) The following Basic Dust Control Measures shall be implemented at all construction
sites:

e  Water all active construction areas at least twice daily.

e  Cover all trucks hauling soil, sand, and other loose debris or require all trucks to
maintain at least two feet of freeboard.

e  Pave, apply water three times daily, or apply (non-toxic) soil stabilizers on all
unpaved access roads, parking areas, and staging areas at construction sites.

e  Sweep daily (with water sweepers) all paved access roads, parking areas and
staging areas at construction sites.

e  Sweep streets daily (with water sweepers) if visible soil material is carried onto
adjacent public streets.

Significance after Mitigation: Less than significant.

Source: Bay Area Air Quality Management District (BAAQMD), BAAQMD CEQA Guidelines,
Assessing the Air Quality Impacts of Projects and Plans, 1996.

Potentially
Significant
Potentially Unless Less Than
! M, o No
Impact Incorporated Impact Impact
9. Alteration of air movement, moisture, temperature,
or any change in climate, either locally or regionally? O ] 1 X

Comment

No buildings or activities required by the Master Plan would be capable of altering wind,
moisture, or temperature in public areas. The relatively small scale of the project would not
be capable of changing the micro and/or regional climate.
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Potentially
Significant
Potentially Unless Less Than
Significant Mitigat} 1gnifi No
Impact Incorporated Impact Impact
Water. Will the project result in:
10. Discharge into surface waters resulting in substantial
degradation of surface water quality, including but
not limited to turbidity, absorption rates, drainage
patterns, or the rate or amount of surface runoff? ] X O N

Comment

The project site is located within the Arroyo Viejo Creek Watershed. There are several
intermittent and ephermal waterways scattered throughout the site. In addition, Arroyo
Viejo Creek, a perennial waterway, flows along the northern boundary of the site. Erosion
during project construction activities has the potential to increase soil deposition in these
waterways, resulting in increased water turbidity, and potential changes to channel capacity
and morphology. However, project compliance with Ordinance No. 10312 and the
recommended mitigation measures will reduce potential impacts to a less than significant
level.

Construction of the proposed Trail and picnic facilities in the vicinity of Arroyo Viejo Creek
could temporarily affect the creek water quality, and pose changes to channel capacity and
morphology. This is considered a short term potentially significant impact, however,
implementation of the recommended mitigation measures would reduce impacts to a less
than significant leve.

The conversion of pervious to impervious surfaces through the development of facilities,
roadways and paths has the potential to alter existing drainage patterns, and increase the
rate and amount of surface runoff. Although these changes are expected to be minimal,
they are considered to be potentially significant.

An increase in impervious surfaces at the site has the potential to alter absorption rates.
However, recharge over much of the site including the ridgetops and slopes below, is
presently limited by steepness and shallow/clayey soils. Therefore, significant impacts to
absorption rates would not be likely.

The manure handling operations would be relocated out of the existing perennial stream
located within the River Exhibit, thereby potentially enhancing overall water quality. In
addition, the existing restrooms located in the drainage swale in the Arboretum would be
relocated adjacent to the meadow and parking lot thereby potentially enhancing water
quality in this drainage.

Development of the California 1820 Exhibit area, has the potential to impact the natural
flow patterns, and degrade water quality in the intermittent drainages within these areas and
is considered to be a potentially significant impact.
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Mitigation Measures

To mitigate for increased water turbidity the following mitigation measure shall be
implmented:

10a) Mitigation Measures 2a - 2d shall be implemented.

To mitigate for the potential degradation of water quality of Arroyo Viejo Creek, the
following mitigation measures shall be implemented:

10b) The proposed Trail and picnic facilities shall be sited at least 100 feet away from the
high water level of the creek.

10c) In the event of a proposed creek crossing and/or the need to access the creekbed
during construction, proper permitting and noticing requirements of the Regional
Water Quality Control Board, the California Department of Fish and Game and the
U.S. Fish and Wildlife Department shall be followed.

To mitigate for potential impacts of the conversion of pervious to impervious surfaces the
following mitigation measures shall be implemented:

10d) Project infrastructure improvements shall be designed and sited to adequately control
and handle increased surface water runoff. These improvements shall be approved by
the City of Oakland Engineering Department, the California Department of Fish and
Game and the East Bay Municipal District.

To mitigate for potential project impacts to natural flow waters and degradation of water
quality in intermittent drainages, the following mitigation measures shall be implemented:

10e) Proposed facilities and animal night houses shall be sited at least 100 feet away from
drainage channels.

10f) In the event that drainage channels cannot be avoided, the project applicant shall
comply with the appropriate notification, permitting and monitoring requirements of
the Regional Water Quality Control Board, the California Department of Fish and
Game, the U.S. Department of Fish and Wildlife, the City of Oakland, Alameda
County, and the East Bay Municipal District.

Significance after Mitigation: Less than significant.

Source: Naval Medical Center Oakland and City of Oakland, Drajt EIS/EIR Disposal and
Reuse for the Naval Medical Center Oakland, September 1996.
City of Oakland, Oakland General Plan Update, Land Use and Transportation
Element, Technical Report #6, October 1995.
City of Oakland, Chabot Observatory and Science Center, Draft EIR, August 28,
1995.
City of Oakland, Ordinance No. 10312, Article 6, Grading, Excavation and Fill.
Oakland Zoo Education Department, Proposed Restoration Plan for the Knowland .
Park Branch of Arroyo Viejo Creek, Development Plan and EIR, 1993-4.
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11.

12.

U.S.G.S., 7.5 Minute Series (Topographic) Map, Oakland East Quadrangle.

Potentially

Significant
Potentially Unless Less Than
! Mitigath Significant No
Impact Incorporated Impact Impact
Alterations to the course of flood waters, or the
exposure of people or property to water related
hazards such as flooding or tidal waves? O X 1 ]

Comment

The project site is not located within a 100 year floodplain as determined by the Federal
Emergency Management Act. However, Arroyo Viejo Creek is susceptible to flooding
downstream near the Bay. Surge discharges as a result of flushing of the proposed River
Exhibit facility may pose downstream flooding in the Arroyo Viejo watershed if the
following mitigation measure is not implemented.

Mitigation Measure

11a) See Mitigation Measure 10e.

Significance after Mitigation: Less than significant.

Source: Naval Medical Center Qakland, and City of Oakland, Draft EIS/EIR for the Disposal

and Reuse of Naval Medical Center Oakland, September 1996.
City of Oakland, Chabot Observatory and Science Center Draft EIR, August 28,

1995.
Potentially
Significant
Potentially Unless Less Than
Significant itigati ifi No
Impact Incorporated Impact Impact
Change in groundwater quantity, through direct
addition or withdrawal, or interception of an aquifer
by cuts or excavation? ] O ] <

Comment

There would be no changes in groundwater quantity or interception of an aquifer by cuts or
excavation as a result of the project, since there are no proposed wells associated with the
Master Plan, and groundwater is not available at the depths of proposed grading.

Source: Naval Medical Center Oakland and City of Oakland, Draft EIS/EIR for the Disposal
and Reuse of Naval Medical Center Odkland, September 1996.
City of Oakland, Chabot Observatory and Science Center Draft EIR, August 28,
1995.
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Potentially
Significant
Potentially Unless Less Than
Significant Mitigation Significant No
. . . . . Impact Incorporated Impact Impact
Biotic. Will the project result in:
13. Reduction in quantity or diversity of plant and
animal species in the project vicinity, interfere with
migratory or other natural movement patterns,
degrade existing habitats or require extensive
vegetation removal? ] X O il

Comment

A comprehensive biological report, Biotic Resources Survey: The Oakland Zoo at Knowland
Park, dated November 1996 was prepared by Cheung Environmental Consulting and used
in analyzing potential project impacts. This document is on file at the City of Oakland’s
Community and Economic Development Agency and available for public review. Please
refer to it for a detailed discussion of plant and wildlife species that occur on the project
site. Figure 3, on the following page, shows the natural communities and plants in the
study area.

Plants

The proposed project would result in the commitment of approximately 25 acres to
buildings, exhibits, and landscaped areas to develop the California 1820 Exhibit area. Of
this 25 acres, approximately 5 - 10 acres are already committed to ongoing Zoo operations
including a fire road, composting area, and the existing Bison enclosure. The remaining
acreage consists of natural grassland, shrubland and oak woodland.

The areas proposed for the Trail, Interpretive Center, Off-site Breeding Area, and Shuttle
Road would experience a complete loss of habitat while the animal exhibit areas may retain
some characteristics of natural vegetation. The heaviest impact would occur in the new
Bison Exhibit, where it is expected that the grasslands would be entirely eliminated, some
trees and shrubs would be lost as a result of browsing, and woody plant regeneration
would be halted. Other California 1820 Exhibits that do not feature large grazing animals
would be less impacted. Loss of needlegrass grassland, oak woodland, and several types of
shrublands are considered to be a potentially significant impact.

Development of individual exhibits proposed as part of the California 1820 Exhibit area and
the Center for Science and Environmental Education would result in the removal of trees.
The City of Oakland’s Tree Preservation Ordinance governs the removal of trees protected
by ordinance and requires a tree removal permit. Trees located within the areas designated
for development of the California 1820 Exhibit area and the Center for Science and
Environmental Education were surveyed and trees eligible for protection under the
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Ordinance identified. Approximately 98 protected trees (73 native and 25 non-native)
would be removed to develop the California 1820 Exhibit area and 67 non-native trees
would be removed to develop the Center for Science and Environmental Education.

Appendix A includes the results of the tree survey completed for the project. The loss of
protected trees is considered to be a significant impact.

Mitigation Measure

13a) The proposed Master Plan would include the implementation of a Habitat
Enhancement Plan that would enhance oak woodlands, native grasslands, coastal
scrub and riparian woodland, and remove eucalyptus, French broom and other exotic
plants from the California 1820 Exhibit area and Upper Knowland Park. The Habitat
Enhancement Plan should include the following:

e An annual assessment of the species and distribution of invasive non-native weeds
(examples of invasive species would include artichoke thistle, French broom, giant
reed, German ivy, pampas grass, Algerian ivy, acacia and eucalyptus). The
assessment would include a map and estimate of abundance of weeds.

e A management element for the control of each weedy species. Methods used for
each species should be based on currently accepted best available practices,
including hand-pulling, cutting followed by topical application of suitable
herbicide, use of livestock, removal or burning of cut plant materials, and so on.
The justification for the control methods used should be explained, and a tracking
system maintained to document areas treated, methods used, and effectiveness of
the result.

e A revegetation element for areas where heavy infestations of weeds comprise a
significant portion of the existing vegetation. The riparian zone of lower Arroyo
Viejo Creek, for example, is so dominated by non-natives that planting of
indigenous tree and shrub species following the removal of weeds is needed to
speed up the restoration process. This element would include a tracking system
for areas treated, a record of the source and species of plant materials used,
methods of installation and maintenance, and an assessment of the success of each
effort.

13b) A Tree Protection and Revegetation Plan shall be prepared to protect, replace, and
preserve trees on the project site. The Plan shall include the following:

° Native trees lost to development shall be replanted at 2 minimum ratio of 3:1.
Non-native trees shall be replanted at 2 minimum ratio of 1:1.

e Every 10 years, prepare a census of trees qualifying for protection under the
Oakland Tree Protection Ordinance within the project area. The census will
document the condition of such trees, and recommend actions to extend the life
and health of the trees. Recommended actions could include protective devices
for reduction of vandalism, excessive treading by pedestrians or rubbing of bark,
modification of drainage, erosion or sedimentation to protect trees, and
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modification of irrigation patterns to reduce pathogens. Recommendations and
actions taken would be reported to the City of Oakland and the Department of
Fish and Game.

o Protection of oaks in Upper Knowland Park outside of the developed areas of the
Zoo will be addressed through the development of a2 management element for
Upper Knowland Park. Since a closed-canopy oak woodland is a “fire-safe”
vegetation type and is visually pleasing, the maximum natural extent of oak
woodland may be the management goal. Management practices needed to
achieve and maintain oak woodland or forest are: a minimum of grazing
livestock, especially during the dry months; few fires; and slope stability.
Maintenance of oak woodland would dovetail with weed control measures
discussed under Mitigation Measure 13a.

Significance after Mitigation: Less than significant.

wildlife

The quantity of some animal species would potentially be decreased by project
construction and degradation of habitat for small vertebrates and invertebrates in enclosures
such as the Bison Exhibit. However, the Habitat Enhancement Plan and preservation of
open space to the east of the California 1820 Exhibit proposed by the Master Plan would
reduce potential impacts to less than significant levels.

Small vertebrates such as Pacific treefrogs and invertebrate species living in Arroyo Viejo
Creek may be temporarily impacted by sedimentation of the creek due to construction of
the proposed viewing platforms. Project compliance with Ordinance No. 10312 and the
recommended mitigation measures would reduce potential impacts to a less than significant
level.

Vehicle and pedestrian traffic on the proposed paved shuttle road could interfere with
diurnal movements of wildlife species in the project area, including deer and several reptile
species in the area. The Master Plan’s requirement that a maximum speed of 10 miles per
hour will be observed and development of an educational program to inform the shuttle
drivers and Zoo personnel driving to the off-site breeding exhibit to watch for and yield to
all wildlife would reduce this impact to a level less than significant.

Mitigation Measures

13¢) Although mitigations recommended by the Master Plan to minimize impacts to wildlife
due to vehicle and pedestrian traffic would reduce potential impacts to less than
significant, the following mitigation measure would further reduce the impact. If
feasible, the Shuttle Road should be a maximum of 15 feet in width with no curbs or
gutters to reduce potential impacts to the Alameda whipsnake.

13d) To mitigate for the potential impacts to small vertebrates from construction of the
viewing platforms, the platforms shall be constructed in the dry season (late summer/
fall), and native riparian species shall be planted in areas disturbed by construction
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activities and mitigation measures 2a - 2d included under the Earth section of this
Initial Study shall be implemented.

Significance after Mitigation: Less than significant.

Source: Cheung Environmental Consulting, Biotic Resources Survey: The Oakland Zoo at
Knowland Park, November 1996.
Cheung Environmental Consulting, Tree Surveys conducted Summer 1995, and
January, 1997.
City of Oakland, Oakland Municipal Code, Article 6.

Potentially
Significant
Potentially Unless Less Than
otent e 28 o
Impact Incorporated Impact Impact
14. Reduce the numbers of any unique, rare or
endangered species of plants or animals? ] X ] ]
Comment
Plants

The Shuttle Road, as proposed, would remove a colony of rare and endangered robust
monardella (Monardella villosa ssp. globosa) near the proposed Interpretive Center. This
would be considered a significant impact.

Mitigation Measures

14a) The Shuttle Road should be re-routed to avoid the robust monardella colony. A buffer
of a minimum of 25 feet shall be established between any project soils disturbance
and the existing colony.

14b) The Bison Exhibit boundary shall be revised to exclude the robust monardella colony;
alternatively, the robust monardella shall be protected with a perimeter fence
providing a 25-foot buffer around the colony.

Significance after Mitigation: Less than significant.

Source: Cheung Environmental Consulting, Biotic Resources Survey: The Oakland Zoo at
Knowland Park, November 1996.
City of Oakland, Ordinance No. 10312, Article 6, Grading, Excavation and Fill.

Wildlife

Alameda Whipsnake. Although no State-threatened Alameda whipsnakes were observed
during field visits, most of the project site has all or most of the habitat features which are
suitable for the Alameda whipsnake and would be considered potential habitat. Several of
the proposed components of the Master Plan would have no impact on the Alameda
whipsnake because they are either located in unsuitable habitat or are being constructed
within the boundaries of the existing Zoo and Arboretum. These include the Tropical Rain
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Forests of the World, Arboretum, Children’s Zoo, African Savannah, and the Center for
Science and Environmental Education.

Impacts to the Alameda whipsnake would potentially be significant unless mitigation is
incorporated. If present on the site, the Alameda whipsnake could be expected to use
portions of nearly all of the habitats on site, including chamise chaparral, Diablan sage
scrub, Coyote brush scrub, grassland, oak woodland, and possibly some of the areas of
French broom. Potential impacts to the Alameda whipsnake include:

e Direct mortality during grading to construct the shuttle road.

e Loss of potential Alameda whipsnake habitat. Table 3 identifies the maximum acreage
of potential Alameda whipsnake habitat in each exhibit and in the area outside of the
exhibit but enclosed by the proposed Shuttle Road. The level of impact in each of the
areas identified will vary. For example, potential whipsnake habitat in the Bison exhibit
is expected to be severely impacted due to trampling of the vegetation or denuding of
the slopes by the bison. Impacts in the Canyon and River Exhibits are expected to be
moderate.

Impacts in the Gray wolf exhibit are expected to be less severe as only minor
modification of the habitats within these exhibits will take place. Alameda whipsnakes
may be consumed or harmed by exhibit animals. Impacts to the habitat in the project
area enclosed by the Shuttle Road, but outside of the exhibits would be minimal.
Creation of the proposed hiking trail would result in removal of chamise chaparral
habitat. No acreage of potential Alameda whipsnake habitat to be removed for Trail
construction was calculated because of the small size of the area to be removed and
habitat enhancement benefits the Trail would provide by opening what is currently a
dense closed-canopy stand of chamise chaparral and because of the other mitigation
measures which shall be implemented.

e Potential restriction of movement into and out of the area enclosed by the Shuttle Road
and increased risk of road mortality due to vehicle traffic on the Shuttle Road.

e Potential for spread of French broom. French broom typically occurs in dense closed-
canopy stands that allow little light penetration and minimal habitat value for the
“whipsnake. French broom, which is present in several areas on the project site can
invade high quality whipsnake habitat and degrade its value. Some of the stands of
broom on the site are more open and are in close proximity to high quality whipsnake
habitat. These stands may currently provide some value as whipsnake habitat, if
whipsnakes are present on the site.

However, in the long run, removal of as much broom as possible from the site and
measures to prevent its spread would benefit the whipsnake.

Special-Status Birds. Although not observed on the project site, Cooper’s hawk and sharp-
shinned hawk potentially occur on the site and Cooper’s hawk potentially nest there. If
nests are present during construction of the Shuttle Road and creek-viewing platforms, this
would be considered a potentially significant impact.
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Special-Status Invertebrates. Two invertebrates, the San Francisco Lacewing and the Bridge's
Coast Range snail have some potential to occur in the riparian and woodland areas.

Impacts to these species would be avoided by the Master Plan’s proposed careful siting of
project components in woodland and riparian habitats. No foreign material would be used
in construction of the proposed Trail and it would be as narrow as possible. This would
minimize potential impacts to the travel of the snails, if present.

TABLE 3: ALAMEDA WHIPSNAKE HABITAT POTENTIALLY IMPACTED BY PROJECT

Exhibit or Location Acreage of Habitat Types
Diablan Coyote
Chamise Sage Brush  French Oak

Chaparral  Scrub Scrub Broom Grassland Woodland

Bison /Interpretive 3.6 0.0 0.7 0.0 3.5 0.0
Center

Off-site Breeding Areat 0.0 0.0 0.0 0.0 0.0 8
Gray Wolf Exhibit 0.0 0.4 1.4 0.2 1.5 0.2
River Exhibit 0.0 0.2 0.3 5.6 5.0 0.5
Canyon Exhibit 0.0 0.0 0.0 4.2 0.9 7.3
TOTAL WITHIN 3.6 0.6 2.4 10.0 10.9 8.8
EXIIBITS

Habitat Enclosed by 0.0 1.3 5.8 4.0 189 28.0

Shuttle Road but
Qutside Exhibits

TOTAL 3.6 1.9 8.2 14.0 29.8 36.8

Mitigation Measures

To mitigate for the potential direct mortality to Alameda whipsnakes, loss of Alameda
whipsnake habitat, the restriction of movement of Alameda whipsnakes, and the spread of
French broom, the following measures shall be implemented.

14¢) Obtain a Permit for Management of a rare or threatened species pursuant to Fish and
Game Code Section 2081. The Management Permit will include all details of a
Mitigation and Monitoring Plan which will be prepared by the East Bay Zoological
Society. The Mitigation and Monitoring Plan will be subject to approval by the
California Department of Fish and Game and the U. S. Fish and Wildlife Service. A
summary of the measures to be incorporated into the Mitigation and Monitoring Plan
are presented below.
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14d) All removal of scrub or chaparral habitat shall be done by hand with axes or
machetes. Chain saws could be used for larger shrubs.

14€) A biologist qualified to handle Alameda whipsnakes shall monitor all scrub or
chaparral removal and all construction activities which may impact the Alameda
whipsnake.

14f) Alameda whipsnake habitat shall be preserved in perpetuity on property owned by
the East Bay Zoological Society and contiguous to the east of the California 1820
Exhibit area. Numerous large areas of scrub and/or chaparral habitat are present in
the proposed mitigation area and these appear to provide an adequate amount of
habitat to offset impacts within the project site. The amount of habitat preserved
shall be in accordance with current requirements of the California Department of Fish
and Game.

14g) To reduce the potential for mortality on the shuttle road to a level less than
significant, a maximum speed of 10 miles per hour shall be required and shuttle
drivers and personnel driving to the off-site breeding exhibit will be instructed to
watch for and yield to all wildlife. The road shall also be a maximum of 15 feet in
width with no curbs or gutters. Specially designed “snake crossings” under the
shuttle road may also be required.

14h) Measures will be taken to prevent the spread of French broom on the site and to
remove as much French broom from the site as possible in order to keep it from
degrading higher quality whipsnake habitat.

To mitigate for potential impacts to special status birds, the following measure shall be
implemented:

14) Prior to construction of the creek-viewing platforms, and construction of the Shuttle
Road through woodland areas, surveys for nesting Cooper’s hawks should be
conducted. If no nests are present, construction can proceed. If a nest is present in
the vicinity of the site for the viewing platforms, construction should be delayed until
the young have fledged. Once the platforms and Shuttle Road are completed, their
presence and the presence of hikers on the Trail would be considered a less than
significant impact.

To mitigate for potential impacts to special status invertebrates, the following measure shall
be implemented:

14j) During construction, dust control mitigation measures included in the Air Quality
section of this Initial Study (8a) shall be implemented, which will reduce potential
impacts to the air passages of San Francisco lacewings

Significance after Mitigation: Less than significant.

Source: Cheung Environmental Consulting, Blotic Resources Survey: The Oakland Zoo at
Knowland Park, November 1996.
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Potentially
Significant
Potentially Unless less Than
Significant Mitigation Significant No
Impact Incorporated Impact Impact
15. Introduction of new species of plants or animals into
an area, or result in a barrier to the replenishment of
existing plant species, or the migration or movement
of animals? ] X ] ]
Commernt
Plants

Grading and landscaping would create open, disturbed soil suitable for colonization by
weeds. Operation of the Shuttle Bus and other vehicles (e.g., security and fire suppression)
would import weed seeds into the California 1820 Exhibit area. Because the Interpretive
Center, Off-site Breeding Area and new exhibits would be set within native habitat in Upper
Knowland Park, some of these weeds will invade the native habitat, especially where soil
disturbance has occurred. This would be a significant impact.

Mitigation Measure

15a) The operations and maintenance plan for the new exhibits shall include a weed
management and control element. This should include monitoring the natural
portions of Upper Knowland Park for infestations of non-native weeds, and
implementation of control measures to prevent the weeds from degrading the natural
vegetation.

Significance after Mitigation: Less than significant.

Wildlife

Potential impacts and recommended mitigation measures discussed under the wildlife
section of Questions #13 and #14 are applicable.
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Potentially
Significant
Potentially Unless Less Than
s Mitigan o e No
Impact Incorporated Impact Impact
16. Deterioration to existing aquatic or wildlife habitat? ] X Il ]
Comment
Plants

Several seeps and springs exist in Knowland Park in or near the proposed California 1820
Exhibit area. The proposed Master Plan has sited exhibit areas to avoid these resources.
The proposed Trail would parallel Arroyo Viejo Creek and cross one of its major tributaries,
potentially resulting in degradation of this waterway from sedimentation and damage to
riparian vegetation. This is considered a significant impact.

Mitigation Measure

16a) The Trail shall be constructed 100 feet from the creek bank and on the outer edges of
the riparian vegetation. Streambed crossings shall consist of walkways constructed
well above the banks. Creek viewing platforms located within the 100-foot buffer
shall be located to minimize impacts to riparian vegetation. Disturbed riparian
vegetation will be enhanced by removal of non-native species and planting and
maintenance of indigenous species. Erosion control requirements contained in
Ordinance No. 10312 would prevent sedimentation resulting from construction of the
Trail and viewing platforms.

Significance after Mitigation: Less than significant.

Wildlife

Potential impacts and recommended mitigation measures discussed under the wildlife
section of Questions #13 and #14 are applicable.

Potentially
Significant
Potentially Unless Less Than
3 163 it ton 3 i nt NO
. . . . Impact Incorporated Impact Impact
Noise. Will the project result in:
17. Increase in existing ambient noise levels near
sensitive noise receptors? ] ] X U

Comment

The predominant source of noise at the project site and vicinity is motor vehicle traffic
traveling on the I- 580 freeway. Other sources of noise primarily relate to activities
associated with the Park (loading and unloading activities, cars and buses driving to the
Z00’s main entrance, pedestrian activities, animals, etc.). Noise measurements collected at
various locations along the southern Park boundary indicate that residences located adjacent
to the southern boundary (near the parking lots and proposed Shuttle Road) are subject to
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noise levels of 55 to 60 dBA (Ldn), decreasing with distance from the I-580 freeway. Noise
measurement data is presented in Table B-1 of Appendix B.

Noise measurement data indicate that daytime noise levels at the Zoo’s main parking lot and
overflow parking lot were higher on Saturday than on Friday. When the distance attenuation
effects of freeway noise are considered with the collected noise data, it appears that
existing Zoo-related activities at the main entrance parking lot increase ambient noise levels
by 1 to 2 dBA in the vicinity of the southern Park boundary (refer to Appendix B for more
discussion).

Human response to noise varies considerably from one individual to another. Effects of
noise at various levels can include interference with sleep, concentration, and
communication; physiological and psychological stress; and hearing loss. Given these
effects, some land uses are considered more sensitive to ambient noise levels than others.
Sensitive noise receptors are generally considered to be uses including hospitals, schools,
and residences. Sensitive receptors in the project vicinity include residential uses located
directly adjacent to the southern Park boundary and nearest the Zoo. Residential sideyards
and backyards abut the Park property boundary. With the Zoo’s main parking lot set back
approximately 50 feet from the property line and residences set back a minimum of 15 feet,
the closest distance between residential receptors and noise sources in the parking lot is
approximately 65 feet. Along the northern Park boundary, there are multi-family residential
uses on Mountain Boulevard that are located 500 to 600 feet north of the Park entrance.
Single-family residences located on Golf Links Road are located approximately 700 to 800
feet from the Park entrance.

The City of Oakland, in its noise regulations, recognizes the variable sensitivity of certain
activities to noise and thus, established noise exposure criteria defining acceptable noise
levels. The City utilizes the land use compatibility noise guidelines recommended by the
State of California and they are presented in Figure B-2 of Appendix B. For single-family
residential uses, State guidelines indicate that noise levels up to 60 dBA (Ldn or CNEL) are
considered normally acceptable. "Normally acceptable” is defined as satisfactory for the
specified land use, assuming that normal conventional construction is used in buildings.
Under most of these land use categories, overlapping ranges of acceptability and
unacceptability are presented, leaving some ambiguity in areas where noise levels fall within
the overlapping range. In this analysis, noise levels up to 60 dBA are considered normally
acceptable for residential uses since residences in the project vicinity are currently subject
to noise levels of 60 dBA or less. When existing noise measurement data are compared to
City noise guidelines, noise levels at residences located along the southern Park boundary
are considered normally acceptable for residential uses, even those located adjacent to the
Zoo’s main parking lot.

The potential significance of impacts identified in this Initial Study are defined by comparing
existing and projected noise levels at the site and adjacent areas with two criteria: (1) the
City-adopted state land use compatibility noise guidelines for all specified uses and City
guidelines for extensive natural recreation areas; and (2) a determination of whether the
incremental noise increase would be noticeable to most people. A 10-dBA incremental
noise increase is perceived by most people to be a doubling in the loudness of a sound. A
5-dBA increase is readily noticed by most people, while a 3-dBA increase is marginally
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noticeable to most people. For this Initial Study, the proposed project would result in a
significant impact if: (1) the project would result in noise increases of 3 dBA or more where
noise levels are currently above acceptable levels or where the project would result in
acceptability thresholds being exceeded; or (2) the project would result in a 5 dBA or
greater noise increase even if the acceptability threshold has not been reached.

Implementation of the proposed Master Plan would have four primary effects on the
existing noise environment along the Park’s southern boundary: (1) projected increases in
attendance levels would increase traffic noise at the Zoo’s main entrance; (2) a new source
of noise, shuttle buses, would be introduced along the proposed Shuttle Road in the
California 1820 Exhibit area; (3) a noise decrease at the Zoo’s main entrance parking lot
would result from the redirection of school-related bus and vehicular traffic from the main
entrance to the Zoo’s secondary entrance adjacent to the proposed Center for Science and
Environmental Education; and (4) the proposed two-way Park entry (Zoo Drive) would
result in decreased use of the existing Park exit road (to 106th Avenue) and increased use of
the Park entry road.

Projected increases in average and peak attendance levels would result in increased parking
demand over existing levels. Since the Zoo’s main parking lot is currently utilized on
weekdays and weekends, no significant change in noise levels are anticipated. However,
the overflow parking area is used less frequently and it is anticipated that this area would be
used more frequently as attendance levels increase. Noise levels in the vicinity of the
overflow parking lot are 57 dBA (Ldn; see Table B-1 of Appendix B), and the increased
parking lot activity would result in a 1 to 2 dBA noise increase. This projected incremental
increase is based on the measured noise levels that were attributable to activities at the main
parking lot. Even with this increase, ambient noise levels would remain at acceptable levels
for residential uses (less than 60 dBA [Ldnl). Therefore, the incremental increase is
considered less-than-significant. It should be noted, however, that although most people
would not perceive such an increase in ambient noise level, adjacent residents would notice
the increased frequency of overflow parking lot use. The proposed provision of a six-foot
high (minimum) solid wood or masonry fence along the southern Park boundary (as far
east as the east edge of the Zoo’s overflow parking lot) would reduce the potential for
perceived disturbance by adjacent residents due to increased activity in the overflow
parking lot vicinity.

The proposed Master Plan would introduce a new source of noise into the project area.
Propane-powered shuttle buses would be used along the proposed Shuttle Road in the
California 1820 Exhibit area. A maximum of 36 trips per day would travel along the Shuttle
Road, and bus operation would occur during the daytime hours only. The Shuttle Road
would be located well within the Park boundary (away from sensitive noise receptors)
except for one 500-foot-long section which would extend along the southern Park
boundary. Since this road section would be located approximately 100 feet north of the
Park boundary, existing residences could be located as close as 150 feet from the roadway.
Shuttle buses would travel downhill along this section of the loop road and the primary
source of bus noise would be the brakes rather than the motor. No loudspeakers are
proposed on the shuttle buses. It is anticipated that this level of shuttle bus activity would
increase ambient noise levels by 0.2 dBA (Ldn) at existing residences located along the
southern Park boundary adjacent to the Shuttle Road. Such an increase in ambient noise
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18.

levels would not be perceptible to most people, and therefore, is not considered significant.
In addition, even with this increase, ambient noise levels would remain within acceptable
levels for residential uses (60 dBA [Ldn] or less).

Under the proposed Master Plan, school-related bus and vehicular traffic would be directed
to the Arboretum parking lots located adjacent to the proposed Center for Science and
Environmental Education rather than the Zoo’s main entrance parking lot. Such redirection
of traffic would result in a decrease in weekday noise at the main entrance parking lot.
However, noise levels would increase in the vicinity of the Park entry due to increased bus
and vehicular traffic activity at the Center. The existing seven to 12 buses per day would
enter the Park at the same location (at Golf Links Road), but rather than travel up Zoo Drive
to the Zoo’s main entrance, school-related buses and vehicles would enter the loop road to
the Center for Science and Environmental Education, remaining to the north of the Zoo.
The closest sensitive receptors would be the single-family residences located approximately
1,000 to 1,200 feet to the north. These receptors are currently subject to school-related
buses and vehicles as they enter the Park. However, under the Master Plan, these receptors
would also be subject to these same buses/vehicles as they leave the Park, increasing the
bus/vehicle traffic on Golf Links Road by seven to 12 trips per day. Such an increase in bus
and vehicular traffic noise would not significantly change ambient noise levels at these
residences due to the intervening distance, time of day (weekdays during the daytime hours
only), and level of traffic already occurring in this vicinity.

The proposed two-way Zoo Drive would result in decreased use of the existing Park exit (to
106th Avenue) and increased use of the Park entrance. Implementation of the proposed
project would result in a decrease in traffic noise at residences located adjacent to the Park
exit and increase along the entrance. There are no sensitive receptors located adjacent to
the Park entrance or the section of Golf Links Road between the entrance and freeway
(where most Park-related traffic would travel). The closest residential receptors are on
Mountain Boulevard approximately 500 feet from this road. At this distance, the incremental
increase in traffic noise from the two-way entry is not expected to significantly alter ambient
noise levels at these residential receptors.

Source: City of Oakland, Oakland Comprebensive Plan Noise Element, September 1974.

Potentially

Significant
Potentially Unless Less Than
ignifi Mitigat} Significant No
Impact Incorporated Impact Impact
Exposure of people to severe noise levels? [l X | [

Comment

Implementation of the Master Plan would result in short-term noise increases due to
construction. For this Initial Study, the proposed project would result in a significant impact
if exterior construction noise levels at the nearest residential receptors exceed 70 dBA
during the daytime hours.
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During project construction, temporary noise increases would result from the operation of
heavy equipment. Project construction would occur at various locations around the Park.
Construction of the Center for Science and Environmental Education, located in the
Arboretum, would occur within 1,000 feet of the northern Park boundary. Construction
would also occur along Zoo Drive, the Zoo’s main entrance parking lot and overflow
parking lot, and the California 1820 Exhibit area. Construction noise levels would fluctuate
depending on the construction phase, equipment type and duration of use, distance
between noise source and receptor, and presence or absence of barriers between noise
source and receptor. To estimate probable noise impacts, typical equipment and
construction techniques are assumed.

Construction noise sources range from about 76 to 85 dBA at 50 feet for most types of
construction equipment with slightly higher levels of about 88 to 89 dBA for certain types of
earthmoving (scrapers, pavers) and impact equipment (jack hammers). The highest noise
levels would be generated by rock drills and pile drivers, which can generate noise peaks of
approximately 98 and 101 dBA at 50 feet, respectively. The rate of attenuation is about six
decibels (dBA) for every doubling of distance from a point source. Based on the small scale
of proposed buildings shown on the Master Plan, it is anticipated that pile drivers or rock
drills would not be required for project construction. Typical noise levels at 50 feet from
the noise source for several types of construction equipment and potential noise attenuation
with feasible noise controls are shown in Table B-2 of Appendix B.

Noise peaks generated by construction equipment could result in temporary disturbance
(e.g., speech interference) to persons in adjacent buildings if the noise level in the interior
of the building exceeds 45-50 dBA (Caltrans, 1991). At 60 dBA, sentence intelligibility
decreases to approximately 97%. At 70 dBA, conversation becomes difficult even for very
short speaker-listener distances (two to three feet). Based on these speech interference
significance criteria, exterior noise levels exceeding 70 dBA are presumed to result in
interior speech interference. This assumes a 20-dBA noise reduction that can be achieved
with windows closed, and such a noise reduction could be maintained only on a temporary
basis in some cases since windows must remain closed at all times.

The closest residences are located a minimum of approximately 65 feet from the southern
Park boundary and 1,000 to 1,200 feet from the closest area of construction near the
northern Park boundary. When construction occurs along the southern Park boundary in
the Zoo’s main entrance parking lot and overflow lot, construction noise peaks at residences
to the south could reach levels that are approximately 2 dBA lower than those listed in
Table B-2 of Appendix B. Noise peaks at the closest receptors adjacent to the southern Park
boundary could reach 74 to 87 dBA, periodically exceeding the 70-dBA exterior speech
interference noise criterion. This is considered a potentially significant impact.

Mitigation Measure

18a) Project contractors shall be required to implement noise control techniques to minimize
disturbance to adjacent or nearby sensitive noise receptors during project construction
in the vicinity of the southern Park boundary:
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1. The proposed solid wood or masonry fence along the southern Park boundary
shall be constructed and completed prior to construction of proposed
improvements to the main entrance parking lot and overflow parking lot.

2. Equipment and trucks used for project construction shall utilize the best available
noise control techniques (e.g., improved mufflers, equipment redesign, use of
intake silencers, ducts, engine enclosures and/or acoustically-attenuating shields or
shrouds, wherever feasible and necessary) in order to minimize construction noise
impacts. Construction equipment shall not generate noise levels above 75-80 dBA
at 50 feet as listed in Table B-2 of Appendix B, or as required by City ordinance, in
order to provide acceptable interior noise levels at nearby or adjacent residential
receptors.

3. Impact tools (e.g., jack hammers, pavement breakers, and rock drills) used for
project construction shall be hydraulically or electrically powered wherever
possible to avoid noise associated with compressed air exhaust from
pneumatically-powered tools. However, where use of pneumatically powered
tools is unavoidable, an exhaust muffler on the compressed air exhaust shall be
used; this muffler can lower noise levels from the exhaust by up to about 10 dBA.
External jackets on the tools themselves shall be used where feasible, and this
could achieve a reduction of 5 dBA. Quieter procedures shall be used such as
drilling rather than impact equipment whenever feasible.

4. During project construction, truck operations shall be prohibited during the
nighttime hours (8 p.m. to 7 a.m.) and the operation of heavy equipment shall be
limited to 7:30 a.m. to 7:30 p.m., Monday through Saturday, to minimize potential
disturbance of adjacent and nearby residential receptors.

5. Stationary noise sources shall be located as far from sensitive receptors as possible.
If they must be located near existing receptors, they should be adequately muffled
to the extent feasible and enclosed within temporary sheds.

When construction occurs along the section of the uphill loop road that extends along the
southern Park boundary, residences to the south (which would be approximately 150 feet
away) would be subject to noise peaks of 70 to 80 dBA, periodically exceeding the 70-dBA
criterion. However, the short-term nature of these noise peaks (two to four weeks for
construction of this 500-foot long section of the Shuttle Road) and implementation of noise
control measures listed above would reduce potential impacts to a less-than-significant level.
Residential receptors located 1,000 feet or more from the northern Park boundary would not
be significantly affected by construction noise; at 1,000 feet, the intervening distance would
be adequate to maintain construction noise peaks at or below the 70-dBA criteria.

Significance after Mitigation: Less than significant.

source: U.S. Environmental Protection Agency, Noise from Construction Equipment and
Operations, Building Equipment, and Home Appliances, 1971.
California Department of Transportation, Division of New Technology, Materials &
Research, Noise, Technical Analysis Notes, March 1991.
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Potentially
Significant
Potentially Unless Less Than
Significant Mitigation Significant No
. . . . Impact Incorporated Impact Impact
Light and Glare. Will the project result in:
19. Produce new light or glare in areas sensitive to light
and glare (i.e., residents near industrial and
commercial uses, freeways, and parks)? ] ] X ]
Comment
New development proposed under the Master Plan would introduce limited night lighting
on the project site. The proposed Center for Science and Environmental Education would
provide for educational opportunities such as classes and lectures that may occur during the
evening hours. The facility would be located in the Arboretum. Night lighting would be
screened by surrounding trees and vegetation and would not be visible to adjacent
residences. Other development would consist primarily of animal exhibits designed to
provide a natural environment, the Interpretive Center, the Off-site Breeding Area, and
improvements and upgrades to existing facilities; these facilities would not include night
lighting. New facilities would be sited to minimize their visibility to adjacent residences.
Potential light and glare impacts are considered to be less than significant.
Source: East Bay Zoological Society, Oakland Zoo in Knowland Park Master Plan, October
1996.
Potentially
Significant
Potentially Unless Less Than
significant Mitigati ignifi No
Impact Incorporated Impact Impact
20. Produce shade and shadow, or otherwise diminish
sunlight or solar access? ] O O X

Comment

Development proposed by the Master Plan would consist of low-rise, small-scale buildings
and animal exhibits designed to provide a natural habitat. New development would not
affect the sunlight or solar access available to adjacent residences.

Source: East Bay Zoological Society, Oakland Zoo in Knowland Park Master Plan, October
1996.
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Potentially
Significant
Potentially Unless Less Than
Significant Mtitigation Significant No
. . . Impact Incorporated Impact Impact
Land Use and Socioeconomics Factors. Will the
project result in:
21. Conflict with approved plans for the area or the
Oakland Comprehensive Plan or alter the present or
planned land use og‘ian area? [] H O <

Comment

The project would expand and enhance existing facilities at the Park. The proposed Master
Plan is consistent with the Open Space, Conservation and Recreation (OSCAR) Element of
the General Plan. It would provide additional recreational opportunities for the community
and would enhance habitat conservation at the site. The Master Plan would preserve about
73 percent of the project site as permanent open space. The project site is zoned R-30 and
will require a Major Conditional Use Permit to meet the requirements of the zoning
ordinance.

Source: City of Oakland, Open Space and Conservation and Recreation Element, Oakland
General Plan, October 1995.
Oakland Zoological Society, The Oakland Zoo in Knowland Park Master Plan,
October 1996.

Potentially

Significant
Potentially Unless Less Than
significant Mitigation ignificant No
Impact Incorporated Impact Impact
22. Require relocation of residents and/or businesses, or
affect existing housing or create a demand for
additional housing? ] ] Il &

Comment

The project consists of the updating of the Zoo’s Master Plan which includes the proposed
enhancement and expansion of recreation and environmental education facilities. The
project would not result in the relocation of residents or businesses.

Source: Oakland Zoological Society, The Oakland Zoo in Knowland Park Master Plan,
October 1996.
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Potentially
Significant
Potentially Unless Less Than
Significant Mitigation Significant No
Impact Incorporated Impact Impact
23. Cause a substantial alteration in neighborhood land
use, density or character? ] il Il D

Comment

The Master Plan would expand and enhance existing Park facilities and would preserve
about 73 percent of the project site as permanent open space. Development proposed
under the Master Plan would consist of educational facilities, new animal exhibits, and the
upgrade of existing facilities. Structures would be sited to minimize their visibility from
adjacent properties. Implementation of the Master Plan would not cause a substantial
alteration to neighborhood land use, density or character.

Source: Oakland Zoological Society, The Oakland Zoo in Knowland Park Master Plan,
October 1996.

Potentially

Significant
Potentially Unless Less Than
T imorsermed bmpae Impace
Human Health and Risk of Upset. Will the project
involve:
24, The risk of an explosion or the release of hazardous
substances, including oil, pesticides, chemicals or
radiation, in the event of an accident that could
create or expose people to potential health hazards? ] O ] X

Comment

New development proposed by the Master Plan would not involve the use or disposal of
potentially hazardous materials. The existing veterinary hospital uses compressed oxygen
gas, x-ray film and developer, and autoclave sterilizer and pharmaceuticals. The oxygen gas
tank is handled and refilled by an off-site vendor using safe practices. The x-ray film and
developer is removed and disposed of by Diagnostic X-ray. The sterilizer uses heat only,
and no ethylene oxide is required. Pharmaceuticals are dispensed by a veterinarian and no
radioactive materials (e.g., x-ray tracers) are used in the veterinary hospital.

Source: Project Application for The Oakland Zoo in Knowland Park Master Plan November
12, 1996.

39



Initial Study, ER
Project Name: Oakland Zoo in Knowland Park Master Plan

Potentially
Significant
Potentially Unless Less Than
! s . No
Impact Incorporated Impact Impact
25. Possible interference with an emergency response
plan or emergency evacuation plan? O il O X

Comment

The Zoo’s Emergency Preparedness and Response Plan and Animal Capture Plan address
emergency situations at the Zoo; e.g. health emergencies, animal escapes, fire, earthquake.
This plan would be updated to incorporate the new facilities and programs developed
under the Master Plan. The Master Plan would not conflict with the City’s Multi-Hazard
Functional Plan (City Emergency Plan).

Source: City of Oakland, Multi-Hazard Functional Plan (City Emergency Plan).

Qakland Zoo, Emergency Preparedness and Response Plan.
Oakland Zoo, Animal Capture Plan.

Potentlally

Significant
Potentially Unless less Than
Significant Mitigation Significant No
. . N . . . Impact Incorporated Impact Impact
Transportation/Circulation. Will the project result in:
26. Substantially increase vehicular movement resulting
in traffic hazards to motor vehicles, bicyclists, or
pedestrians; or create a demand for new parking
facilities? O ] [X] L]

Comment

The proposed project would result in an increase to vehicle traffic both on and off the site.
The majority of the projected increase in vehicle movements would occur during non-peak
periods and would not result in a hazard to vehicles, bicycles, or pedestrians. Master Plan
proposed site circulation and access improvements would be sufficient to meet the
estimated project peak demand. A discussion of project vehicle trip generation, local traffic
operations, proposed access and circulation improvements, project parking demand and
related safety issues is provided below.

Project Generated Traffic

Project attendance and vehicle trip generation estimates are shown in Table 4. The forecasts
for years 2000 and 2010 are based on an annual attendance growth rate of two percent.’

? 'The two percent annual growth rate represents a conservative figure for a projected annual growth rate over the

next 15 years. The average attendance growth rate for other Zoos located in the Western U.S. over the past ten
years has been less than 1.5%.
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TABLE 4: PARK ATTENDANCE AND TRAFFIC PROJECTIONS (Based on Two Percent Annual

Growth Rate)

Baseline - 1994 Year 2000 Year 2010
Annual Attendance 307,645 346,460 422,330
Average Month’ 24,610 27,720 33,785
Peak Month® 42 455 47,810 58,280
Average Weekday 530 595 725
Average Weekend 1,505 1,695 2,065
Peak Weekday 1,150 1,395 1,580
Peak Weekend 2,030 2,285 2,785
Vehicle Trips Baseline - 1994 Year 2000 Year 2010
Average Weekday Daily 188 212 259
Peak Hour - In 45 51 62
Peak Hour - Out , 53 59 72
Average Weekend
Daily 537 605 737
Peak Hour - In 128 144 176
Peak Hour - Out 150 169 206
Peak Weekday '
Daily 411 463 565
Peak Hour - In 98 111 135
Peak Hour - Out 115 130 158
Peak Weekend
Daily 724 816 994
Peak Hour - In 173 195 237
Peak Hour - Out 203, 228 278

a October
b July

A 1994 base year attendance figure as well as 1995 vehicle counts and surveys’ were used to
develop estimates of project vehicle trip generation.

Park attendance varies on a seasonal as well as a daily basis. Table 4 shows estimates for
peak and average month conditions on weekdays and weekends. Average conditions are
representative of September when about eight percent of the Parks’s annual attendance
occurs. Peak month conditions occur in July with approximately 13.8 percent of annual
attendance. During average months weekly attendance is higher on weekends with 55
percent of the weekly total than on weekdays with 45 percent of the weekly total. This
trend is reversed during peak months with the higher percentage (57 percent) of the seven
day total occurring on weekdays.

> Oakland Zoo traffic counts and vehicle occupancy surveys conducted by ESA. 7/2/95.
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Forecast peak hour vehicle trips were determined based on visitor vehicle occupancy rates
surveyed at the Park in 1995.° The surveys found that occupancy rates averaged
approximately 2.8 persons per arriving vehicle and 3.0 persons per departing vehicle.

The difference between average vehicle occupancies is related to a higher percentage of
families going to the Zoo than using the picnic / recreational area located in the Arboretum.
It is important to note that peak hour vehicle activity is different for arriving and departing
traffic. The Park is open from 10:00 a.m. to 4:00 p.m. daily. The peak hour for arriving
vehicles generally occurs between noon and 2:00 p.m. under all conditions. Vehicle
departures tend to peak between 3:00 p.m. and 5:00 p.m. on weekends and between

2:00 p.m. and 4:00 p.m. on weekdays.

The projected increase in Park attendance in the years 2000 and 2010 would result in an
increase in traffic. The net increases in peak hour traffic (arrivals / departures) for average
and peak month conditions is summarized in Table 5.

Area Traffic Operations

Existing traffic operations in the study area during the weekday afternoon peak hour (5:00
p.m. to 6:00 p.m.) are characterized as congested and unacceptable at the unsignalized
intersections of Golf Links Road / I-580 northbound ramps and Golf Links Road / 98th
Avenue. Traffic counts taken in 1995 for the Disposal and Reuse of Naval Medical Center
Oakland EIS/EIR, determined the unsignalized intersections at 98th Avenue / 1-580
southbound on-ramp and Mountain Boulevard /Golf Links Road both currently operate at
acceptable levels of service C or better during the afternoon commute hour. The level of
service (LOS) of an intersection is a measure of its ability to satisfy travel demand and is
defined by the average seconds of delay per vehicle. LOS ranges from A, representing no
undue delays, to F, representing a very high level of congestion and delay. The City of
Oakland considers LOS D or better conditions as acceptable. LOS criteria are detailed in
Appendix C.

The congested intersections at Golf Links Road / I-580 northbound ramps and Golf Links
Road / 98th Avenue are currently being signalized as part of the 98th Avenue Improvements
project. Signals have been installed at both locations but are not yet operational. Once
signalized, both intersections are expected to operate at acceptable LOS C conditions during
the afternoon commute period. With the completion of the improvements currently
underway, study area afternoon traffic would operate withiout major congestion or delay.

As shown in Table 4, the highest increase in peak hour Park traffic arrivals and departures
would occur on weekends during peak season (summer months) at a time when
surrounding area traffic is much lower than on weekdays. The weekend Park traffic would
be accommodated at acceptable levels of service at the four intersections described above.

During weekdays, departing Park traffic would add vehicle trips to the afternoon peak hour
commute. However, the Park weekday peak hour (4:00 - 5:00 p.m.) for exiting vehicles
does not coincide with the peak hour of background commute traffic (5:00 - 6:00 p.m.) in
the study area. Weekday traffic exiting the Park during the peak summer months is

* 1Ibid.
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currently 115 vehicles (between 4:00 and 5:00 p.m.). The majority of these vehicles have
left the area well in advance of the start of the afternoon commute hour. Year 2010 peak
month, peak hour departing Park traffic is estimated at 158 vehicles, an increase of 43
vehicle trips over existing summer conditions. As with existing Park operations, the
departing traffic would leave the study area prior to the start of the afternoon peak hour
commute. The impact of existing Park traffic on background peak hour traffic is and will
continue to be minor and will have no measurable effect on off-site study area peak hour
traffic operations.

The impact of departing Park vehicles on traffic operations at the unsignalized intersection
of Mountain Boulevard/Golf Links Road would continue to be within acceptable limits for
the following reasons:

o The intersection currently operates at LOS C or better at all approaches during the
afternoon commute peak hour.

o Traffic departing the Park between 4:00 p.m. and 5:00 p.m. will do so against lower non
peak hour levels of through (east-west) background traffic.

e Internal circulation planned for the Park will require vehicles parked in the Zoo parking
lots to exit via 106th Avenue which is the current pattern for all Park vehicles. With this
circulation pattern, the majority of Park visitors will continue to exit onto 106th Avenue.

o Traffic signal installations currently underway at the I-580 ramps will improve traffic
operations in the area and will provide additional time (gaps in through traffic) for
northbound left-turns at the Mountain Boulevard/Golf Links Road intersection,

TABLE 5: NET INCREASES IN BASELINE (1994) - PEAK HOUR TRAFFIC

Year 2000 Year 2010
Average Month - Weekday
Peak Arrivals +6 +17
Peak Departures +6 +19
Average Month - Weekend
Peak Arrivals +16 +48
Peak Departures +19 +56
Peak Month - Weekday
Peak Arrivals +13 +37
Peak Departures +15 +43
Peak Month - Weekend
Peak Arrivals +22 +64
Peak Departures +25 +75

Future project traffic generated during the afternoon commute hour would not have a
measurable impact on off-site vehicle operations for the following reasons:
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1. Park closed one hour prior to weekday peak commute hour.
2. Distribution of exiting visitor vehicles to the Malcolm Drive exist.
3. Local roadway improvements (signal installation) currently under construction.

Pedestrian Circulation

Weekend and weekday observations’ indicate that the inbound (one-way) Zoo Drive off of
Golf Links Road experience a very low level of pedestrian activity. The existing road travels
uphill (steep in places) to the Zoo. No sidewalk is provided, although a pedestrian path is
located on the uphill side of the road. Currently, pedestrian activity occurs primarily at the
Zoo’s main entrance parking lot where visitors leave their parked cars and walk from the
parking lot directly to the Zoo entrance. Pedestrians occasionally use the pedestrian path
along the one-way Zoo Drive, walking from the Park entrance up Zoo Drive to the Zoo.
Until recently, an AC transit bus stop was located at the Park entry, however, this stop has
been discontinued. Pedestrian activity also occurs at the parking lots located in the
Arboretum where visitors leave their parked cars and walk to the picnic facilities available in
the Arboretum. Pedestrians have direct access to the Arboretum grounds from the parking
lots.

Pedestrian activity would increase as a result of projected increases in Park attendance.
Implementation of the Master Plan would provide for improved pedestrian facilities. Zoo
Drive would be widened to 30 feet to accommodate two-way traffic and a paved
pedestrian/bicycle path. With the development of the Center for Science and Environmental
Education, pedestrian activity would increase at the Arboretum parking lots. A bus loading
zone in front of the Center would provide drop off and pick-up for school children and
other groups attending this facility. This would provide safe access for groups of
pedestrians, particularly school children, by eliminating the need to walk from the parking
lot to the Center’s entrance.

A secondary Zoo entrance (Summer entrance) is located adjacent to the site of the proposed
Center for Science and Environmental Education and near the existing Children’s Zoo. This
entrance is open during the summer months during peak attendance periods. The
secondary Zoo entrance would be available throughout the year to groups attending the
Center for Science and Environmental Education. This would eliminate the need to
transport groups from the Arboretum up Zoo Drive to the main Zoo entrance.

Bicycle Circulation

A the present time, Zoo Drive does not include a bicycle lane, bicycles must ride on the
existing roadway. According to Park staff, there is little bicycle activity at the Park. Bicycle
racks are provided at the main Zoo entrance, but are rarely used. No bicycle activity was
observed at the Parking during two visits made in January 1997. The proposed widening of
Zoo Drive would include a paved bicycle/pedestrian lane. Bicyclists would use this lane as
they ride up Zoo Drive to the main Zoo entrance. During peak periods in the summer
months, the secondary Zoo entrances would be open. The Master Plan proposes
improvements for this entrance including bicycle racks. Bicycle improvements proposed by
the Master Plan could accommodate potential increases in bicycle activity at the Park.

*  WSA site observations, January 13 and 24, 1997.
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Project Parking Demand

There are about 900 existing parking spaces at the Park. The spaces are centrally located
near the main entrance with 565 spaces located in the Zoo’s main and overflow parking lots
and 335 spaces in the Arboretum. A peak parking demand survey conducted in July of
1995° determined that peak hour for parking at the Zoo occurred at 2:00 p.m. and that peak
demand was for 480 parking spaces.

Using the same growth factor approach (two percent per year) as for the attendance and
traffic projections, the peak parking demand would increase to 530 spaces in year 2000 and
to 660 spaces in year 2010. The existing parking supply would accommodate peak season,
peak hour parking demand to the year 2010.

Source: East Bay Zoological Society, The Oakland Zoo in Knowland Park Master Plan,
October 1996.
ESA, Oakland Zoo Master Plan Update Preliminary Circulation and Parking
Analysis Technical Report, September 1, 1995.
Site visits January 13 and 24, 1996.
Naval Medical Center Oakland and City of Oakland, Draft EIS/EIR for the Disposal
and Reuse of Naval Medical Center Oakland, September 1996.
Oakland Zoo Attendance Figures: 1992-1996.

Potentlally
Significant
Prtentialiv nlere Tesg Than
ios Mitigs ignis No
Impact Incorporated Impact Impact
27. Alterations to present patterns of circulation or
movement of people and/or goods, or alterations to
waterborne, rail or air traffic? ] O X |

Comment

The proposed project would alter the existing patterns of vehicle access and circulation at
the site. Zoo Drive, which currently is one-way, would be widened to 30 feet to
accommodate two-way traffic and a bicycle/pedestrian lane. The construction of the Center
for Science and Environmental Education would introduce vehicle and pedestrian activity to
a new location. The project access and circulation measures are described and evaluated
below.

Access Improvemnient

Existing access to the Park is off of Golf Links Road along a one-way road (Zoo Drive)
which serves the Arboretum, Snow Building and the Zoo’s main parking lot. The project
proposes to widen Zoo Drive and make the road and the Golf Links entry a two-way
facility. The existing exit road which connects to 106th Avenue and I-580 would remain a
one-way (exit only) facility.

6

ESA survey conducted on Sunday, July 2,1995 from 10:00 a.m. to 5:00 p.m.
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Circulation Improvements

As described above, circulation to the Park entryway off of Golf Links Road would be
improved to accommodate two-way traffic. This circulation pattern would improve
conditions for the residential areas located in the vicinity of the current Park exit. The
opportunity for Park traffic to exit via Golf Links Road would reduce vehicle volumes at the
106th Avenue exit. The new two-way entrance would allow traffic at the Arboretum to exit
onto Golf Links Road rather than go up Zoo Drive and exit onto 106th Avenue.
Additionally, internal circulation for Park staff would be improved, since they could now
drive down Zoo Drive to access Park facilities at the Arboretum rather than what they
presently do which is to leave the Park, exit onto 106th Avenue, and then drive north to
reenter the Park at Golf Links. Traffic leaving the Zoo parking lots, however, would
continue to be directed to exit onto 106th Avenue.

The proposed Center for Science and Environmental Education would be accessed via a
loop road off of Zoo Drive. The loop road would be located approximately 600 feet from
the Park entry and would provide paved aprons at the Center to serve as bus loading zones.
According to Park staff, bus activity ranges between seven to 12 buses per day. Buses
would remain parked on the loop road near the Center or would park in the nearby
parking lots and pick-up passengers at pre arranged times at the Center. Bus circulation
and loading at the main entrance would continue to occur at the north side of the main
parking lot, closest to the entrance.

As part of the California 1820 Exhibit area, a shuttle system is proposed for an existing
unpaved fire road on the eastern side of the Park. The proposal would improve the
existing fire road to a paved 15-foot wide shuttle route. The paved Shuttle Road would
access a number of planned exhibit sites and would not be open to private vehicles. An
additional benefit of the roadway upgrade would be enhanced fire and service vehicle
access as well as faster emergency response times to this area of the Park.

Neigbborbood Traffic Concerns

Residents of neighborhoods located in the vicinity of the Park exit at 106th Avenue, Peralta
Oaks Drive and Malcolm Avenue have in the past voiced concerns about potentially unsafe
traffic conditions caused by excessive vehicle speeds along Malcolm Avenue. While exiting
Park traffic is not likely to be traveling at excessive speeds, local concern is focused on the
intersection at 106th Avenue, Peralta Oaks and the Park exit road. Vehicles headed west
(down hill) on Malcolm Avenue at high speeds are perceived to pose a greater risk of
collision with Park and other traffic at this intersection.

The access and circulation improvements proposed for the project would result in a
decrease in vehicles using the existing site exit. The problem of excessive vehicle speeds
on Malcolm Avenue is an enforcement issue which can best be addressed by the City of
Oakland.

Mitigation Measure

27a) To prevent traffic from the Zoo parking lots from exiting onto Golf Links Road via
Zoo Drive, appropriate traffic barriers and signage shall be installed.
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Significance after Mitigation: Less than significant.

Source: Public meeting on Draft Master Plan, October 3, 1996.
City of Oakland, Memorandum dated August 1, 1996; Re: Traffic Issues on
Malcolm Ave.

Potentially
Significant
Potentlally Unless Less Than
ignifi Mitigati ignifi No
Impact Incorporated Impact Impact
28. Have a substantial impact on existing transportation
systems or circulation patterns? O ] X ]
Comment
See Comment #26, and #27 above.
Potentially
Significant
Potentially Unless Less Than
otent e " No
Impact Incorporated Impact Impact
Public Services and Utilities. Will the project have an
effect upon, or result in a need for new or altered public
services in any of the following areas:
29. Impose a burden on public services or facilities
including fire, solid waste disposal, police, schools,
or parks? ] ] X Il

Comment

Access to the hilly terrain in the Upper Knowland Park area for fire protection is a
significant concern of the Oakland Fire Department. The Shuttle Road has been designed in
coordination with the City’s Fire Marshall and would provide improved access to this part of
the Park property. The Shuttle Road would provide all-weather access and be designed to
support a fire truck with proposed grades of two to 20 percent. An additional leg to the fire
road network on the Park property would link with the existing Snowden Avenue fire
access road to mitigate the 20 percent grades. The Fire Marshall has indicated that this
would provide adequate access to the development for fire protection purposes.

The Park maintains a 24-hour security force on the premises. Estimated increases in
attendance are not expected to result in significant impacts on police services.

The Park provides its own trash collection and compaction. A compacting truck transports
the trash to the Altamont Landfill on a weekly basis. Recyclables, including glass, paper,
cardboard, and aluminum cans are separated and picked up once a week by an outside
service. Implementation of the Master Plan is not expected to result in a significant increase
in trash. Animal waste is composted on site. There would be an increase in the number of
animals with the implementation of the Master Plan, and consequently the amount of animal
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30.

waste also would increase. A new composting system would be installed that will contain
the waste material in air- and water-tight plastic bags that speed decomposition. This new
system would be capable of efficiently accommodating additional animal waste on site.

The Zoo presently offers environmental education programs for Oakland school children
and would offer additional programs with implementation of the Master Plan. This
represents a benefit to the Oakland School District.

Source: Meeting with Jerry Blueford, Fire Marshall, December 19, 1996.

Potentially
Significant
Potentially Unless Less Than
gr Mitigation ignifi No
Impact Incorporated Impact Impact
Impose a burden on existing utilities including roads,
electricity, gas, water and sewers? ] ] <] ]

Comment

Water and sewer service are provided by East Bay Municipal Utility District (EBMUD). The
expansion of facilities and animal exhibits would result in an increase in water consumption
and wastewater generation. The proposed River Exhibit would require approximately
60,000 gallons of water which would be recirculated within the exhibit, and replaced on a
quarterly basis, resulting in a demand of 240,000 gallons per year. The Center for Science
and Environmental Education and new food service and restroom facilities would result in
additional water demand. The installation of state-mandated water conserving plumbing
fixtures at the these new facilities (low-flow plumbing and drinking fountains with self-
closing valves) would have the potential of reducing the water demand for these facilities.

The project would not require the extension of any public utility lines to the site. Existing
access to the Park is adequate and would not require improvement. Construction of new
utility lines would be limited to on-site improvements and would not result in any new
construction off site. An EBMUD right-of-way runs across Park property and contains 16-
inch and 30-inch transmission water mains. Construction proposed by the Master Plan
would comply with EBMUD’s request that a minimum vertical and horizontal clearance of
one foot and three feet, respectively, be maintained from other underground
utilities/improvements and a pipeline cover of between three and one-half and six feet be
maintained.

Source: Dr. Joel Parrott, Executive Director, Oakland Zoo,
EBMUD letter dated October 8, 1996.

48



Initial Study, ER
Project Name: Oakland Zoo in Knowland Park Master Plan

Potentially
Significant
Potentially Unless Lless Than
ot s ot No
. . Impact Incorporated Impact Impact
Cultural Resources. Will the project:
31. Destroy, deface or alter a structure, object, natural
feature or site of prehistoric, architectural,
archaeological or aesthetic significance? O O O X
Comment

32.

A literature review and archaeological field inspection on the site has been completed. The
literature review revealed there are no recorded prehistoric or historic sites on the Zoo
property. The results of the field inspection concluded there is no evidence of aboriginal
use and/or occupation of the proposed are of development or the general vicinity. The
report concluded that earthmoving activities associated with implementation of the Master
Plan would have no effect on prehistoric cultural resources.

Although not a recorded site, the Historical Park and Arboretum includes tree which are the
remnants from the Frederick Talbot estate. Additionally, a caretakers house is located in the
Historical Park. The age of this structure is unknown. Under the proposed Master Plan, the
Historical Park and Arboretum would continue in their present role and would not be
adversely affected by the Master Plan. The caretakers house would remain on site and
would continue to be occupied by Zoo staff.

Source: Holman & Associates, Literature Review and Archaeological Field Inspection of the
Proposed Oakland Zoo Master Plan Expansion Area, Oakland, Alameda County,
California, June 11, 1996.

-East Bay Zoological Society, The Oakland Zoo in Knowland Park Master Plan,
October 1996.

Potentially
Significant
Potentially Unless Less Than
Significant Mitigation Significant No
Impact Incorporated Impact Impact
Result in adverse physical or aesthetic effects to a
prehistoric or historic building, structure, or object? J J ] X

Comment

See Comment #31 above.
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Potentially
Significant
Potentially Unless Less Than
. o i No
. . . . Impact Incorporated Impact Impact
Aesthetics. Will the project result in:
33. Involve an increase of 100 feet or more in the height
of any structure over any previously existing
adjacent structure? ] ] ] X
Comment
Development proposed under the Master Plan would not result in the construction of any
structure with an increase in height of 100 feet or more over adjacent structures on or off-
site.
Source: East Bay Zoological Society, The Oakland Zoo in Knowland Park Master Plan,
October 1996.
Potentially
Significant
Potentially Unless Less Than
N M o o
Impact Incor;orsued Impact Impact
34. The obstruction of any scenic vista or view open to
the public? J ] | X

Comment

Development proposed by the Master Plan would be sited to minimize visibility from
adjacent properties and would not result in the obstruction of any scenic vistas or view
open to the public.

Source: East Bay Zoological Society, The Oakland Zoo in Knowland Park Master Plan,
October 1996

Potentially
Significant
Potentially Unless Less Than
Significant Mitigati ignifi No
. Impact Incorporated Impact Impact
Energy. Would the project:
35. Use or encourage use of substantial quantities of fuel
or energy? L [ [] B

Comment

The proposed Center for Science and Environmental Education would be required to
comply with the Title 24 Energy Conservation requirements of the Uniform Building Code.
In addition, the scale of the proposed development and types of use activities is within the
capacity of fuel and energy resources, both existing and planned, by Pacific Gas & Electric
Company.

Source: Project Application for the Oakland Zoo in Knowland Park Master Plan, November
12, 1996.
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IX. MANDATORY FINDINGS OF SIGNIFICANCE

a. Does the project have the potential to
degrade the quality of the environment,
substantially reduce the habitat of an aquatic
or wildlife species, cause a aquatic or wildlife
population to drop below self-sustaining
levels, threaten to eliminate a plant or animal
community, reduce the number or restrict the
range of a rare or endangered plant of
animal species, or eliminate important
examples of the major periods of California
history or prehistory? O X O O]

b. Does the project have the potential to
achieve short-term, to the disadvantage of
long-term, environmental goals? (A short-
term impact on the environment is one that
occurs in a relatively brief, definitive period
of time, while long-term impacts will endure
well into the future.) ] X ] ]

¢.  Does the project have impacts that are
individually limited, but cumulatively
considerable? (A project may impact on two
or more separate resources where the impact
on each resource is relatively small, but
where the effect of the total of those impacts
on the environment is significant.) O L] X |

d. Does the project have environmental effects
that would cause substantial adverse
effects on human beings, either directly or

indirectly? ] ! 1 X
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DETERMINATION

On the basis of this inirtial cm;iromncntal evaluation: -

| I find thar the proposed project will not have a significant effect on the
environment, and 2 Negative Declaration will be prepared.

&  Ifind thar aithough the proposed project could have 2 significant effect on the
environment, there will not be a significant effecr in this case because the
anached mitigation measures have been incorporated into the project. Therefore,
a Mitigated Negative Declaration will be prepared.

O I find that the proposed project may have 2 significant effect on the environment,
and an Environmental Impact Report is required 10 assess the effects on the
environment.

ERiN ___GlBsON  pme  2-3997

"P/d“ﬂ“r ...-/i-’
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APPENDIX A - TREE SURVEY
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QAKLAND ZOO IN KNOWLAND PARK MASTER PLAN
DOCUMENTATION FOR TREE SURVEY, 1995 AND UPDATED IN 1997

In 1995, a tree survey was conducted to identify the number of trees that could be affected by
project development. Trees were surveyed within the vicinity of the California 1820 Exhibit area
~ and the Center for Science and Environmental Education. The preliminary site plan has since
been revised resulting in changes in the location of the Center for Science and Environmental
Education, Interpretive Center, Off-site Breeding Area, fence lines, and Shuttle Road. A second
tree survey was conducted in January 1997 to identify the number of trees that could be affected
by the site plan revisions. The total number of trees surveyed in the proposed areas of
development are presented in the following spreadsheets; as well as spreadsheets presenting a
preliminary list of trees that may be removed.

Field procedures are summarized below:

1.

DBH measurements were taken with a centimeter DBH tape, so conversions may have
some slight deviations.

Per Oakland tree ordinance survey, all trees whose sum of DBH stem measurements added
up to 4 inches for oaks, and 9 inches for non-oaks were surveyed. (Several trees that were
too small to meet the criteria were inadvertently included.)

Conventions used:

- only stems larger than 1.6 in (4 cm) were measured.

- if a stem was horizontal for a long distance, a diameter at 4-6 feet along the stem was
taken, rather than at 4-4.5 ft off the ground, especially if the stem branched above.

- if a diameter was clearly smaller if taken below a branching, this value was used,
even if it was below breast height.

- DBH were taken at or slightly below 4.5 feet, rather than above it.

- stems with a visible connection, even at ground level, were considered a single tree.

Some oddities about the tree tags: first, there were some duplications of tag numbers.
One, nos. 175-203, was used in the Environmental Education Center area. The other, nos.
175-200, was used along the Shuttle Road. Tag nos. 201-203 were missing from this group.
Second, several tags were either missing from the set or, in one instance, lost before it was
applied to a tree. Missing tags are noted in the printout.

Tags were generally put at eye level, although in the bison and tule elk enclosure, tags are
higher and in a place where bison and tule elk would find them difficult to rub against.

Nearly all tags are the round, stamped aluminum type. A few in the bison enclosure are
rectangular and are nailed in at both ends.
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OAKIAND ZOO IN KNOWLAND PARK TREE SURVEY

LAST DATE UPDATED: JAN. 23, 1997

ACACIA=ACACIA SP. - ACACIA
PIRA=PINUS RADIATA - MONTEREY PINE
QUAG~QUERCUS AGRIFOLIA - COAST LIVE OAK
PRUNUS~PRUNUS SP-PROBABLY P. DULCIS - ALMOND
UMCA~UMBELLULARIA CALIFORNICA - CALIFORNIA BAY
PICO=PINUS COULTERI - COULTER PINE
PSME=PSEUDOTSUGA MENZIEST - DOUGLAS-FIR
SAME=SAMBUCES MEXICANA - ELDERBERRY
OLIVE~ELEAGNUS ANGUSTIFOLIUS - RUSSIAN OLIVE
TAG NO. | TOTAL

NO. |SPECIES {LOCATION DBH |DBH, IN INCHES, EACH STEM SEPARATE

1|[PIRA  |PAVED ACCESS 60.4| 264 128 88 144
2{ACACIA {PAVED ACCESS 10.4 | 10.4
3|ACACIA [PAVED ACCESS 87| 87 TOO SMALL; LESS THAN $ IN DBH
41ACACIA [PAVED ACCESS 15.2 | 15.2
s{PIRA  |PAVED ACCESS 232 | 23.2
6|PIRA  |PAVED ACCESS 35.8 | 35.8
7|QUAG  [PAVED ACCESS 262 81 30 65 86
8{PRUNUS [PAVED ACCESS 12.4 7.4 3.1 2.0
o|PIRA  |PAVED ACCESS 13.7 | 137

10{PIRA  |PAVED ACCESS 196 | 196

11|PIRA ~ [PAVED ACCESS 5851156 120 59 61 100 89

12|PIRA  |PAVED ACCESS 32,5 | 325

651 65
971 59 39
341 34 TOO SMALL; LESS THAN 4 IN DBH
971 97
12 82 43
971 97
30. 48 71 85 49 53
11.7 | 117
107 | 10.7
173 ] 17.3
10,2 10.2

13|QUAG {SHUITLE RD
14]QUAG [SHUTTLE RD
15iQUAG |SHUTTLE RD
16{PICO SHUTTLE RD
17{PICO SHUTTLE RD
18IPIRA SHUTTLE RD
19|PIRA . |SHUTILE RD
20{PIRA SHUTTLE RD
21{PIRA SHUTTLE RD
22{PIRA SHUTTLE RD
23|PIRA SHUTTLE RD

24|PIRA SHUTTLE RD 14,6 | 14.6

2SIPIRA SHUTTLE RD 20.2

26|PIRA SHUTTLE RD 19.9 1 19.9

27|PIRA SHUTTLE RD 10.9 1 109

28|QUAG [SHUTTLE RD 661 66

29|PIRA SHUTTLE RD 19.0 | 19.0

30|PIRA SHUTTLE RD 1551 155

31]QUAG |SHUTTLE RD 1171 44 42 31
32|PIRA SHUTTLE RD 2291 229

33]QUAG [SHUTTLE RD 207] 80 5% 31 37
34]QUAG [SHUTTLE RD 1291 92 37
35|QUAG JNEW BISON 13.6 | 13.

1431 40 37 66

199 7.7 122

601 60

275| 57 44 33 33 25 47 35
264 | 129 106 29

3661 87 37 23 86 133

164 | 164

170f 61 57 S.2

2191 79 76 63

971 97

441 22 22

159] 63 96 .
58| 36 22

121 39 39 43

10.0 | 10.0

103 | 103

671 67 TOO SMALL; LESS THAN 9 IN DBH
471 4.7

36|QUAG |NEW BISON
37|QUAG |NEW BISON
38JOUAG |{NEW BISON
39]QUAG |NEW BISON
40[QUAG |NEW BISON
41|QUAG {SHUTTLE RD
42|QUAG  [SHUTTLE RD
43]QUAG  [SHUTTLE RD
44lQuAaG [TOP, 5 OF RD
45|QUAG  |TOP, s OF RD
46|QUAG [TOP, S OF RD
47|/QUAG |TOP, s OF RD
48|QUAG |TOP, S OF RD
49lUMCA  |{TOP, s OF RD
S0JQUAG {TOP, S OF RD
s1jUMCA |TOP, S OF RD
s2luMca  |Top, s OF RD
53lQUAG  {TOP, S OF RD
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TAG NO. | TOTAL
NO. |SPECIES {LOCATION STEMS| DBH |DBH, IN INCHES, EACH STEM SEPARATE
54[UMCA |TOP, S OF RD s| 220] 37 47 44 54 37
55|{UMCA  |TOP, S OF RD 3 94 39 26 3.0
SGlUMCA  {TOP, S OF RD 3] 107] 43 32 32
57|QUAG |TOP, SOFRD 11 1021} 102
58|/QUAG |TOP, S OF RD 7| 2871 s9 39 22 57 37 44 27
59|QUAG  |TOP, S OF RD 1 68| 68
60|QUAG |TOP, S OF RD 1 59} 59
61]QUAG |TOP, S OF RD 2| 156) 63 92
62lumca  |Top, s OFRD 5| 128} 26 19 18 32 34
63|QUAG |TOP, S OFRD 2| 221]146 75
64|QUAG |TOP, S OF RD 31 135| 41 21 7.2
65|SAME  |TOP, S OF RD 61 200( 28 44 69 16 16 28
66|SAME  |TOP, S OF RD 41 136] 40 24 33 39
67|QUAG |TOP, S OF RD 21 107] 76 31
68|QUAG |TOP, S OF RD 2! 132| 57 75
69IQUAG |TOP, S OFRD 1] 131131
70/QUAG |TOP, S OF RD 2| 2631161 102
71{QUAG |TOP, S OFRD 1 41| 4a
721QUAG |TOP, S OFRD 1 451 45
73lQuac |TOP, S OFRD 61 727135 143 111 132 106 103
74|QUAG  {TOP, S OF RD 2] 113] 41 72
7slouac  |Top, s OF RD 3] 123| 43 46 33
76|QUAG |E. DRAW, TOP 1] 1341 134
77|QUAG  |E. DRAW, TOP 1] 133133
78|QUAG  |E. DRAW, TOP 2] 100] 45 55
79|QUAG |E. DRAW, TOP 31 161 66 39 56
80|QUAG |E. DRAW, TOP 31 2471105 96 46
81{UMCA |E. DRAW, TOP 30 111] 37 31 43
82/UMCA |B. DRAW, TOP 71 147 24 23 19 24 21 20 17
83lQUAG |{E. DRAW, TOP 41 310|105 99 48 58
84|QUAG |E. DRAW, TOP 2| 1741108 66
85{PIRA  |E. DRAW, TOP 1] 1301 130
8i{UMCA {E. DRAW, TOP 7] 1461 1.9 20 26 22 26 17 16
87|CLIVE |ENV.ED.CTR. 8] 309) 41 22 43 21 41 31 49 60
88|OLIVE |ENV.ED.CTR. 31 116 44 31 40
89JOLIVE  |ENV.ED.CTR. 13| 508} 70 61 40 38 24 17 24 19 39 31 57 5.6
S0|PIRA  |ENV.ED.CTR. 1} 238]| 238
91]QUAG |ENV.ED.CTR. 2 94| 46 48
92|PIRA  |ENV.ED.CTR. 1] 225] 225
93|PIRA  |{ENV.ED.CTR. 1| 238] 238
94|QUAG |ENV.ED.CTR. 3] 307} 109 117 81
95/QUAG |{ENV.ED.CTR. 3] 2361 41 112 83
9%6lQUAG |ENV.ED.CTR. 2 2] 43 19
101{QUAG |N OF TOP ACC. RD 31 2361 77 123 36
102{QUAG |N OF TOP ACC. RD 8] 367| 71 34 69 83 30 31 26 22
103lQUAG [N OF TOP ACC. RD 21 267|147 120
104|QUAG |N OF TOP ACC. RD 2] 257|128 129
105|QUAG |N OF TOP ACC. RD 1] 1041} 104
106|QUAG  |N OF TOP ACC. RD 21 120] 29 91
107|QUAG {N OF TOP ACC. RD 31 319} 93 117 108
108|QUAG  |N OF TOP ACC. RD 2] 135] 74 61
109|QUAG [N OF TOP ACC. RD 2| 206} 141 65
110{QUAG  |N OF TOP ACC. RD 41 177] 37 S0 41 48
111{UMCA  {E OF DOG AREA 2] 107] 55 5.2
112|QUAG |E OF DOG AREA 1 85| 85
113{QUAG {E OF DOG AREA 11 135] 135
114|QUAG |E OF DOG AREA 3 70| 26 21 22
115|QUAG |E OF DOG AREA 2] 154 78 76
116}QUAG |E OF DOG AREA 1 80| 80
117|QUAG |E OF DOG AREA 3] 127] 49 48 3.0
118|QUAG |E OF DOG AREA 5] 153] 39 22 21 19 52
119|QUAG |E OF DOG AREA 41 155 48 41 46 20
120|QUAG |E OF DOG AREA 1 9.0 90
121{QUAG |E OF DOG AREA 5| 2909] 75 67 26 59 73




TAG NO. | TOTAL
NO. {SPECIES {LOCATION STEMS| DBH|DBH, IN INCHES, EACH STEM SEPARATE
122|QUAG  [E OF DOG AREA 1 571 57
123/QUAG |E OF DOG AREA 31 198| 50 67 80
124]QUAG |E OF DOG AREA 41 354| 96 55 120 84
125{QUAG |E OF DOG AREA 1] 1561 156
126|QUAG |E OF DOG AREA s{ 483}108 43 79 159 93
127]QUAG |{E OF DOG AREA 6| 198 40 23 41 32 20 42
128]QUAG {E OF.DOG AREA 41 203] 53 46 45 59
129|QUAG  |SHUTTLE RD W SIDE 41 "13.9] 30 41 44 24
130|/QUAG {SHUTTLE RD W SIDE 41 106| 1.6 25 27 39
131}QUAG |SHUTTLE RD W SIDE 41 316 94 94 59 69
132|/QUAG |SHUTTLE RD W SIDE 3] 104] 44- 35 25
133|QUAG  |SHUTTLE RD W SIDE 3] 161 44 71 46
134|/QUAG  |SHUTTLE RD W SIDE 1] 146 146
135|QUAG  |SHUTTLE RD W SIDE 1 85| 85
136|QUAG  |SHUTTLE RD W SIDE 1| 2831283
137|QUAG |SHUTTLE RD W SIDE s| 427] 89 160 41 81 56
138{QUAG  [SHUTTLE RD W SIDE 21 150] 101 49
139{QUAG |SHUTTLE RD W SIDE 3| 107) s2 25 30
140JQUAG  |SHUTTLE RD W SIDE 4] 498104 122 130 143
141|QUAG |SHUTTLE RD W SIDE 2) 124] 30 94
142/QUAG |SHUTTLE RD W SIDE 2 52] 36 16
143!QUAG |SHUTTLE RD W SIDE 2] 194}131 63
144|QUAG {SHUTTLE RD W SIDE 31 322 93 126 103
145|QUAG |SHUTTLE RD W SIDE 71 3581 29 74 54 42 67 65 27
146|QUAG  |SHUTTLE RD W SIDE 41 s50.6]135 92 149 130
147 NO TAG
148|QUAG |SHUTTLE RD W SIDE 3] 167] 56 67 43
149]QUAG  |SHUTTLE RD W SIDE 1 691 69
150JQUAG |SHUTTLE RD W SIDE 21 1951 147 48
151jQUAG [SHUTTLE RD W SIDE 4} 328|126 104 45 53
152{QUAG  |SHUTTLE RD W SIDE 4] 576136 145 131 164
153|QUAG  |SHUTTLE RD W SIDE 1 79 79
154|QUAG  |SHUTTLE RD W SIDE 2 74| 36 39
155/QUAG  |SHUTTLE RD W SIDE 21 230|128 102
156|/QUAG |SHUTTLE RD W SIDE 1} 188/ 188
157|QUAG  |SHUTTLE RD W SIDE 2| 4901} 169 321
158{QUAG  |SHUTTLE RD W SIDE 7] 384| 48 40 49 24 56 87 81
159]QUAG  |SHUTTLE RD W SIDE 1 501 50
160}QUAG |SHUTTLE RD W SIDE 1 50! 50
161{QUAG [SHUTTLE RD W SIDE 2| 33014106 225
162|QUAG  |[SHUTTLE RD W SIDE 1| 20114201
163|QUAG |SHUTTLE RD W SIDE 31 2691102 75 92
164|QUAG  |SHUTTLE RD W SIDE 2} 211} 91 120
165/QUAG [SHUTTLE RD W SIDE 4] s53.2]154 159 127 93
166{QUAG |SHUTTLE RD W SIDE 8] 478{ 53 57 89 48 65 61 62 43
167|QUAG |SHUTTLE RD W SIDE 3] 269|104 114 51
168|QUAG |SHUTTLE RD W SIDE 41 5931143 120 159 170
169|QUAG  |SHUTTLE RD W SIDE 1} 120} 120
170}QUAG |SHUTTLE RD W SIDE 1} 157) 157
171{QUAG |SHUTTLE RD W SIDE 31 519106 13.0 283
172|QUAG |SHUTTLE RD W SIDE 6] 4.1} 83 71 73 68 72 65
173|QUAG  |SHUTTLE RD W SIDE 41 351] 94 29 59 169
174]QUAG |SHUTTLE RD W SIDE 1 721 72~
175]ACACIA [ENV. ED. CTR. 1) 211211
176]ACACIA |ENV. ED. CIR. 1| 311311
177|PRA  |ENV. ED. CTR. 1] 129] 129
178{ACACIA {ENV. ED. CTR. 1{ 225] 225
179|ACACIA |ENV, ED. CTR. 1| 213) 213
180{ACACIA |ENV. ED. CTR. 1| 169|169
181]ACACIA |ENV, ED. CTR. 61 231 54 37 48 23 44 25
182{ACACIA [ENV. ED. CTR. - 4] nsl 36 15 26 39
183|ACACIA |ENV. ED. CTR. 31 153| 44 56 54
184|ACACIA [ENV. ED. CTR. 2 911 39 5.2
185|ACACIA |ENV. ED. CTR. 3| 2141127 53 34




TAG NO. | TOTAL
NO. |SPECIES {LOCATION STEMS| DBH {DBH, IN INCHES, EACH STEM SEPARATE
186|ACACIA |ENV. ED. CTR. 21 126} 8% 37
187|PIRA ENV. ED. CTR. 1] 1291 129
188{PIRA ENV. ED, CTR. 1 119§ 119
189|PIRA ENV. ED. CTR. 1 961 96
190 {PIRA ENV. ED. CTR. 1 14,2 | 14.2
191 [PIRA ENV. ED. CTR. 11 1501 150
192|PIRA ENV, ED. CTR. 1] 1331} 133
193|PIRA ENV. ED. CTR. 1 17.5 | 17.5
194 [PIRA ENV. ED. CTR. 1 13.2 1 13.2
195{PIRA ENV. ED, CTR. 1] 3171317
196|OLIVE  {ENV. ED. CTR. 6] 198{ 47 20 31 37 27 36
197]ACACIA |ENV. ED. CTR. 4 1661 41 48 46 31
198|PIRA ENV. ED. CTR. 1 16.6 | 16.6
199|PIRA ENV. ED. CTR. 1 23.1 1 23.1
200|PIRA ENV. ED. CTR. 1 1881 18.8
201{PIRA ENV. ED. CTR. 1] 603 603
202|PIRA ENV. ED. CIR. 11 5571557
203|OLIVE  |ENV. ED. CTR. 51 262} 55 40 67 35 64
175]QUAG |SHUTTLE RD W SIDE 31 2431 48 104 91
176}QUAG [SHUTTLE RD W SIDE 41 2551 79 31 70 75
177|{QUAG |SHUTTLE RD W SIDE 3) 2281 77 101 5@
178IQUAG |SHUTTLE RD W SIDE 1 12.2 | 12.2
179IQUAG ISHUTTLE RD W SIDE 21 180) 97 83
180J{QUAG |{SHUTTLE RD W SIDE 2 86| s4 32
181]QUAG [SHUTTLE RD W SIDE 2 85| 48 38
182{QUAG |SHUTTLE RD W SIDE 41 1761 59 37 39 41
183|QUAG |SHUTTLE RD W SIDE 1 901 9.0
184lQUAG |SHUTTLE RD W SIDE 1 81} 81
185|{QUAG |SHUTTLE RD W SIDE 1 122} 122
186]QUAG |SHUTTLE RD W SIDE 71 9414115 133 143 104 125 127 195
187|QUAG {SHUTTLE RD W SIDE 1 19.6 | 19.6
188]JQUAG {SHUTTLE RD W SIDE s| 808 85 109 202 167 244
189]QUAG [SHUTTLE RD W SIDE 31 40.2]139 89 174
190|{QUAG {SHUTTLE RD W SIDE 31 1821 68 3.0 84
191{QUAG {SHUTTLE RD W SIDE s 4921 69 79 150 102 91
192|QUAG |SHUTTLE RD W SIDE 61 6531147 78 95 92 152 89
193]QUAG |SHUTTLE RD W SIDE 2 441 28 17 .
194]QUAG |SHUTTLE RD W SIDE 2| 2381116 122
195|QUAG {SHUTTLE RD W SIDE 1 16.6 | 16.6
196|QUAG |SHUTTLE RD W SIDE 41 5111182 54 161 115
197|QUAG |SHUTTLE RD W SIDE 1 16.4 | 16.4
198|{QUAG |SHUTTLE RD W SIDE 41 247 72 67 48 61
1991QUAG |SHUTTLE RD W SIDE 3 71f 26 20 26
200{QUAG |SHUITLE RD E SIDE 6] 698 98 107 189 59 114 13.0
201-203—-NO TAGS IN THIS GROUP
204|QUAG |SHUTTLE RD E SIDE 41 s88f 168 118 144 157
205{QUAG |[SHUITLE RD E SIDE 1 14.5 | 145
206|QUAG |SHUTTLE RD E SIDE 31 452127 131 194
207{QUAG |SHUTTLE RD E SIDE 31 329] 87 128 115
208/QUAG {SHUTTLE RD E SIDE 41 475}1183 85 65 143
209|QUAG {SHUTTLE RD E SIDE 41 4871106 158 119 104
210{QUAG |{SHUTTLE RD E SIDE 6| 8091} 120 222 126 123 135 83
211{QUAG [SHUTTLE RD E SIDE 21 4771213 264
212]QUAG [SHUTTLE RD E SIDE 41 4271 88 152 85 10.2
213|QUAG |SHUTTLE RD E SIDE 31 309}108 98 103
214|/QUAG [SHUTTLE RD E SIDE 31 4501107 126 217
215|QUAG |SHUTTLE RD E SIDE 1 461 4.6
216!QUAG |SHUTTLE RD E SIDE 1} 409] 409
217{QUAG [SHUTTLE RD E SIDE 31 4731150 154 170
218|QUAG |SHUTILE RD E SIDE 31 347|106 99 143
219{QUAG ISHUTTLE RD E SIDE st 317| 51 44 37 83 10.2
220{QUAG {1820 EXHIBIT 31 3031155 24 124
2211QUAG {1820 EXHIBIT 2 61} 39 22
222 |PRUNUS {1820 EXHIBIT 1} 13.0] 130

A-B




TAG NO. | TOTAL
NO. [SPECIES {LOCATION STEMS| DBH|DBH, IN INCHES, EACH STEM SEPARATE

223]QUAG  |1820 EXHIBIT 65] 65
24louaG  |1820 EXHIBIT 65] 65
225|QUAG  |1820 EXHIBIT 1B1) 53 79
226|QUAG {1820 EXHIBIT 13.91 13.9

192} 67 76 25 24
152f 55 31 65

227{QUAG {1820 EXHIBIT
228{QUAG {1820 EXHIBIT

229|QUAG 1820 EXHIBIT 15.9 1 159

230{QUAG {1820 EXHIBIT 207 } 20.7

231{QUAG {1820 EXHIBIT 287118 87 60 22
232{QUAG  |1820 EXHIBIT 631 63

233|QUAG {1820 EXHIBIT 1284 95 33

234]QUAG  |1820 EXHIBIT 131 44 87

235{QUAG 1820 EXHIBIT 571 57

236|QUAG  }1820 EXHIBIT 961 96

237{QUAG {1820 EXHIBIT 411 4.1

238{QUAG {1820 EXHIBIT 71L1] 99 175 169 7.2 196
239|QUAG 11820 EXHIBIT 9.4 ] 94

240{QUAG  [1820 EXHIBIT 1431 143

241|1QUAG {1820 EXHIBIT 10.2 ] 10.2

242|QUAG {1820 EXHIBIT 741 74

243|QUAG  |1820 EXHIBIT
244|QUAG {2ND RAVINE, §
245|QUAG  |2ND RAVINE, §

1011 70 31
412|132 87 141 53
44.2 ) 143 111 104 84

246|QUAG  [2ND RAVINE, § 63| 63

247|QUAG  |2ND RAVINE, S 3711163 87 61 60
248|QUAG  |2ND RAVINE, § 94| 94

240|uMca  }2ND RAVINE, § 53] 53 TOO SMALL; LESS THAN ¢ IN
250louac  |{oND RAVINE, S 11111 :
251fomca  |2ND RAVINE, S 150] 65 85

252|QUAG  |2ND RAVINE, § 126 126

253|QUAG  |2ND RAVINE, § 9.0] 90

254|QUAG  12ND RAVINE, § 10.2] 10.2

255|QUAG  |2ND RAVINE, s 69| 69

256|QUAG  {2ND RAVINE, § 24.4 | 24.

257|QUAG  {2ND RAVINE, § 741 74

258{UMCA |2ND RAVINE,
259UMCA  |2ND RAVINE, §

67| 46 137 85 70 156 116 76
6111171 148 146 146

260}QUAG |2ND RAVINE, § 1151 11.5
261{QUAG |2ND RAVINE, S 801 8.0
262]QUAG |2ND RAVINE, § 14.3 | 143

263|QUAG  |BISON, B SIDE
264|QUAG  {BISON, E SIDE
265|QUAG  |BISON, E SIDE
266|QUAG  |BISON, ESIDE
267|QUAG  |BISON, ESIDE
268|QUAG  |BISON, E SIDE

5661106 107 82 123 148
9831128 202 123 97 111 142 181
19.21 19.2

238 23.8

61.5| 134 341 140

40.0 | 31.1 89

269|QUAG |BISON, E SIDE 26.4 | 264

270{QUAG |{BISON, E SIDE 28.0 | 144 136
271{QUAG |BISON, E SIDE 72§ 7.2

272]QUAG  |BISON, E SIDE 4.4 | 14.4

273|QUAG  |BISON, E SIDE 2751 116 120 39
274]QUAG |BISON, E SIDE 209 | 209

275]QUAG  |BISON, E SIDE 2471 113 134

276]QUAG |BISON W SIDE
2771QUAG  |{BISON W SIDE

4231119 78 113 113
2981118 81 99

»-v—-»-lNHHHNNU};&.NHUJHHNHNUJHH\IMI—IHH.A\JMHHHHHNHNM%HA&NHHHHV’HHHNNH».HHL».&».HNHH

278]QUAG |BISON W SIDE 2771205 72
279|QUAG |BISON W SIDE 27.2117.2 101
280|QUAG |BISON W SIDE 126 | 12,6
2811QUAG |BISON W SIDE 7541 75
282]QUAG {BISON W SIDE 15.4 | 15.4
283]1QUAG |{BISON W SIDE 35.4 1177 177
284]QUAG |BISON W SIDE 2221 222
285|QUAG |BISON W SIDE 931 93
286]QUAG  |BISON W SIDE 204 | 204




TAG NO. | TOTAL

NO. |SPECIES |[LOCATION STEMS| DBH |DBH, IN INCHES, EACH STEM SEPARATE
287{QUAG  |BISON W SIDE 2 17.01 55 115
283|QUAG |BISON W SIDE 3 30.1{ 81 104 116
289|QUAG |BISON W SIDE 1 1231123
290{QUAG |BISON W SIDE 1 111} 111
291]QUAG |BISON W SIDE 2 2151169 46
292]QUAG |BISON W SIDE 2 106| 68 38
293|QUAG  |BISON W SIDE 2 1671127 39
294|QUAG |BISON W SIDE 2 106] 49 56
295|QUAG |BISON W SIDE 1 711 73

2961QUAG |BISON W SIDE 2 160} 89 7.1
297|QUAG |BISON W SIDE 2 344163 182
298|QUAG {BISON W SIDE 2 1721107 65
299|QUAG {BISON W SIDE 1 122 | 122

300 NO TAG

301}JQUAG |BISON W SIDE 1 891 89

302}QUAG |BISON W SIDE 2 361 17.6 186
303{QUAG |BISON W SIDE 1 771 77

304]QUAG |BISON W SIDE 2 1201 57 63
305JQUAG |BISON W SIDE 3 1671 76 61 31
306JQUAG |BISON W SIDE 2 103{ 69 34
307]QUAG |BISON W SIDE 1 44 44

308|QUAG |BISON W SIDE 2 2021107 94
309|QUAG |BISON W SIDE 1 1121 11.2

310jQUAG |BISON W SIDE 3 2041 71 61 7.2
311{QUAG |BISON W SIDE 3 218| 89 96 34
312{QUAG |BISON W SIDE 3 211 65 68 79
313]QUAG |BISON W SIDE 2 13.1)] 33 98
314{QUAG |[BISON W SIDE 3 280| 61 103 116
315|QUAG [BISON W SIDE 2 1531 76 7.6
316]QUAG |BISON W SIDE 2 1551 48 107
317/QUAG {BISON W SIDE 3 270f 97 119 55
318]QUAG {BISON W SIDE 3 1801 50 89 40
319|QUAG |BISON W SIDE 1 83} 83

320|QUAG |BISON W SIDE 1 571 57

321]JQUAG |BISON W SIDE 2 3371 186 15.1
322]QUAG |2ND RAVINE, S 1 151} 15.1

3231QUAG {2ND RAVINE, § 4 3981158 62 79 99
324|QUAG |2ND RAVINE, § 2 13441 7.7 57
325]QUAG |2ND RAVINE, S 4 3571 82 39 152 85
326]QUAG |2ND RAVINE, S 1 111} 111

3271QUAG {2ND RAVINE, S 2 3221 106 216
328{QUAG |2ND RAVINE, § 1 111§ 111

329|QUAG |2ND RAVINE, § 1 1091 109

330|QUAG |2ND RAVINE, S 2 1201 38 81
331]QUAG |2ND RAVINE, § 1 931 93

3321QUAG |2ND RAVINE, § 1 24.2] 24.2

3331UMCA  |2ND RAVINE § i 19.2 | 19.2

3341QUAG |2ND RAVINE, § 1 15.2 } 15.2

3351QUAG 12ND RAVINE, § 1 701 7.0

336]QUAG {2ND RAVINE, § 2 651 45 20
337|QUAG |2ND RAVINE, § 1 421 4.2

338|QUAG |2ND RAVINE, § 1 441 44

339{QUAG |2ND RAVINE, S 1 1521 15.2

340|QUAG |2ND RAVINE, S 1 164 | 16.4

3411QUAG |2ND RAVINE, § 2 287 13.2 155
342|QUAG {2ND RAVINE, S 3 3711102 204 65
343JUMCA  |2ND RAVINE, § 2 1311 78 53
344]QUAG |2ND RAVINE, § 2] 3664211 15
345]QUAG |2ND RAVINE, § 2 313 109 204
346lQUAG |2ND RAVINE, S 3 83| 45 89 50
347{QUAG |2ND RAVINE, § 1 58] 58

3481QUAG |2ND RAVINE, § 1 1931 193

349|QUAG [2ND RAVINE, § 1 11.7 | 11.7

350]QUAG  |2ND RAVINE, S 2 20.2 | 16.7 125




Z
[¢]

;—-HH;—aNHHHNHHNMHN»-‘UJNHHNNNNNM%N-&HH\"HHAHNN\»NAL»HWL»NHWNNU:NWHAuwwawnwuwé'

TOTAL
DBH |DBH, IN INCHES, EACH STEM SEPARATE

TAG
NQO. |SPECIES |[LOCATION

351|QUAG |2ND RAVINE, S 701 70

352|QUAG {2ND RAVINE, S 12.21 122

353|QUAG {2ND RAVINE, S 551 38 17

354|QUAG [2ND RAVINE, S 431 43

355|QUAG |2ND RAVINE, S 13.6 | 13.6

356]QUAG |2ND RAVINE, S 4271122 98 100 107
357{QUAG |2ND RAVINE, § 29.4 | 294

358|QUAG |2ND RAVINE, S 2041102 10.2

359|QUAG {2ND RAVINE, S 229§ 229

360|{QUAG |2ND RAVINE, S 77.21 203 165 249 155
361]QUAG |2ND RAVINE, S 109§ 10.9

362|OLIVE |2ND RAVINE, § 13.01 3.0 35 65
363|QUAG |2ND RAVINE, S 571 33 24

3431 154 107 81

2851 141 144

30.2 | 17.0 13.2

261 143 46 7.2

13.5 § 13.5

2151 126 89

2931130 101 62

2521151 66 35
871 87

20111006 98 93

5951 142 157 179 117

2091135 7.4

2041 61 112 31

1381101 37

152 81 71

364IQUAG |2ND RAVINE, §
365|QUAG |2ND RAVINE, §
366|QUAG |2ND RAVINE, §
367|QUAG |2ND RAVINE, §
368|QUAG |2ND RAVINE, §
369|QUAG |2ND RAVINE, S
370|QUAG |2ND RAVINE, $
371{QUAG |2ND RAVINE, S
372]QUAG |[2ND RAVINE, §
373/QUAG {2ND RAVINE, S
374]QUAG [2ND RAVINE, 5
375]QUAG |2ND RAVINE, S
376|QUAG |2ND RAVINE, §
377{QUAG |2ND RAVINE, S
378|QUAG |2ND RAVINE, §

379|QUAG |2ND RAVINE, S 861 86

380|QUAG |2ND RAVINE, S 5071169 81 126 13.1
381]QUAG |2ND RAVINE, S 70| 7.0

382|{QUAG [2ND RAVINE, S 641 64

383|QUAG |[ZND RAVINE, S 6071 11.0 84 166 116 130
384|QUAG |2ND RAVINE, § 2231223

385|QUAG |2ND RAVINE, § 1751 175

2154 59 58 7.2 26
1921116 7.6
1981 84 45 28 41

385|QUAG |2ND RAVINE, S
387|QUAG |2ND RAVINE, §
388|QUAG |2ND RAVINE, S

389|QUAG |2ND RAVINE, § 97! 97
350|QUAG |2ND RAVINE, § 423] 91 333
391JQUAG |2ND RAVINE, § 591 31 28

392|{QUAG |2ND RAVINE, §
393|QUAG |2ND RAVINE, S
394|QUAG |2ND RAVINE, §

2441 110 134
1991 113 85
1561 115 4.1

395]QUAG |2ND RAVINE, S 481 48

396|QUAG |2ND RAVINE, S 71 71

397|QUAG |2ND RAVINE, § 42] 722 69
398|{QUAG |2ND RAVINE, S 3811 13.6 140 105
3991QUAG [2ND RAVINE, § 9.21 9.2

400{QUAG |BISON, W SIDE 2151100 115
401{QUAG |BISON, W SIDE 113 ] 113

402]QUAG [BISON, W SIDE 371 37 TOO SMALL; LESS THAN 4 IN DBH
403{QUAG {BISON, W SIDE 53] 87 66
404JQUAG [BISON, W SIDE 781 78

405/QUAG |BISON, W SIDE (1351 135

406]QUAG |BISON, W SIDE 105 50 55
407|{QUAG |BISON, W SIDE 9.6 96

408{QUAG {BISON, W SIDE 641 64

409{QUAG |BISON, W SIDE 891 89

410{QUAG [BISON, W SIDE 187} 88 98
411jQUAG |BISON, W SIDE 714 71

412]QUAG |BISON, W SIDE 1031 103

413|QUAG |BISON, W SIDE 15.7 | 15.7

414|]QUAG  |BISON, W SIDE 911 8.1




TAG NO. | TOTAL
NO, |SPECIES [LOCATION STEMS|{ DBH |DBH, IN INCHES, EACH STEM SEPARATE
415{QUAG |BISON, W SIDE 31 163} 3.0 71 63
416|QUAG |BISON, W SIDE 1 1651 16.5
417/QUAG |BISON, W SIDE 1 76| 7.6
418|QUAG  [BISON, W SIDE 1 721 7.2
419]QUAG |BISON, W SIDE 21 3207188 132
420{QUAG |BISON, W SIDE 1| 123] 123
421}QUAG |BISON, W SIDE 1l 130] 130
4221QUAG |BISON, W SIDE 2| 1911 87 104
423]QUAG |BISON, W SIDE 1] 112§ 112
424|QUAG |BISON, VW SIDE 1 791 79
425/QUAG  {BISON, W SIDE 2] 12 88 3.6
426/QUAG |BISON, W SIDE 1 981 9.8
427|QUAG |BISON, W SIDE 1 87} 87
428|QUAG [BISON, W SIDE 2} 189] 81 108
429|QUAG |{BISON, W SIDE 1 179 | 17.9
430lQUAG |{BISON, W SIDE 1 87| 87
431{QUAG |BISON, W SIDE 21 2391104 134
4321QUAG |BISON, W SIDE 2 371 37 TOO SMALL; LESS THAN 4 IN DBH
4331QUAG [BISON, W SIDE 1| 109§ 109
434]QUAG |BISON, W SIDE 1} 176176
435]QUAG |BISON, W SIDE 1 91} 81
4361QUAG |BISON, W SIDE 1 72 7.2
437|QUAG |BISON, W SIDE 21 1371 49 87
438|QUAG  |BISON, W SIDE 21 17{ 7.7 4.0
439|QUAG |BISON, W SIDE 1 501 5.0
440|QUAG |{BISON, W SIDE 1 891 89
441]QUAG |BISON, W SIDE 1 16.8 | 16.8
442]QUAG [BISON, W SIDE 1 891 89
443|QUAG |BISON, W SIDE 1} 168) 168
444|QUAG |BISON, W SIDE 2] 2001103 97
44SIQUAG  |BISON, W SIDE 41 643 84 141 189 229
446]QUAG |[BISON, W SIDE 21 3531163 191
447}QUAG  |BISON, W SIDE 11 1171117
448]QUAG |BISON, W SIDE 1 115} 115
449]QUAG  [BISON, W SIDE 31 35214132 64 156
450]QUAG |BISON, W SIDE 1] 157] 157
451}QUAG |BISON, W SIDE 2] 149% 67 82
4521QUAG  |BISON, W SIDE 21 3341125 209
453|QUAG  {BISON, W SIDE 1] 132] 132
454/QUAG  |BISON, W SIDE 1} 20114 201
455]QUAG |[BISON, W SIDE 21 2771108 169
456]QUAG {BISON, W SIDE 1 16.6 | 16.6
457]QUAG |BISON, IN BROOM 31 3801}161 112 106
458]QUAG |BISON, IN BROOM 3| 383{103 100 181
4591QUAG |BISON, W SIDE 31 3431119 102 122
460JQUAG |[BISON, W SIDE 1 941 94
461}QUAG |BISON, W SIDE 1 9.6 96
462]QUAG |BISON, W SIDE 21 3571168 189
463|{QUAG |BISON, W SIDE 11 12514125
464]QUAG {BISON, W SIDE 2] 151} 93 59
4651QUAG  |BISON, W SIDE 2] 214} 91 123
466]QUAG |BISON, W SIDE 2] 2131127 86
467|QUAG  |BISON, W SIDE 1| 127§ 127
468]QUAG |BISON, W SIDE 3| 646{20.6 186 253
469|QUAG |BISON, W, BROOM 2 127 76 51
470]QUAG |BISON, ON ROAD 1 18.4 | 184
471}QUAG |{BISON, ON ROAD 41 6141 98 145 155 215
472{QUAG |{BISON, ON ROAD 41 6751108 131 187 249
4731QUAG  {BISON, ON ROAD 1] 2561256
474|ACACIA |TOP OF SKY RIDE 1{ 1691 169
475|ACACIA {TOP OF SKY RIDE 1] 115§ 115
476]QUAG |BISON, W SIDE 1] 1821 182
477]QUAG |{BISON, W SIDE 1} 114})114
478|QUAG |BISON, W SIDE 1{ 1371137
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TAG NO. | TOTAL
NO. |SPECIES {LOCATION STEMS| DBH |DBH, IN INCHES, EACH STEM SEPARATE
479]QUAG |BISON, W SIDE 1 146 | 146
480|QUAG |BISON, W SIDE 1 2361 236
481|QUAG |BISON, W SIDE 61 7131106 202 129 100 731 104
482|ACACIA |[TOP OF SKY RIDE 41 1781 47 51 40 39
483 [ACACIA |TOP OF SKY RIDE 10] 368] 38 40 57 44 26 29 22 48 25 39
484IPIRA ~ {TOP OF SKY RIDE 1 23.0 1 23.0
485|PIRA  |TOP OF SKY RIDE 1 10.7 | 10.7
486|PIRA  |TOP OF SKY RIDE 1 19.4 | 19.4
487|PIRA  |TOP OF SKY RIDE 21 261] 156 105
488|PIRA  |[TOP OF SKY RIDE 1 124 | 124
480{PIRA  |TOP OF SKY RIDE 1 12.2 | 122
490{PIRA  |TOP OF SKY RIDE 2] 186103 83
491|PIRA  |TOP OF SKY RIDE 2] 1791179 FORKED; MEASURED BELOW
4921ACACIA |TOP OF SKY RIDE 41 181 44 33 47 57
493]ACACIA {TOP OF SKY RIDE 2} 125 63 63
494{ACACIA |TOP OF SKY RIDE 1 10.6 | 10.6
495|OLIVE  [ENV.ED.CTR. 3] 142 S1 65 26
4961ACACIA |ENV.ED.CTR. 2 91 44 47
497]ACACIA [ENV.ED.CTR. 71 254 59 23 43 20 43 39 27
498|ACACIA {ENV.ED.CTR. 61 2121 32 40 22 55 31 31
499|QUAG |ENV.ED.CTR. 1 24.0 | 24.0
SOO|ACACIA |ENV.ED.CTR. 1 941 94
501|QUAG |UPR OLD BISON ENCL 7! 688} 80 83 63 104 183 65 110
502|QUAG |UPR OLD BISON ENCL 2| 289} 102 187
503]QUAG |UPR OLD BISON ENCL 4] 362 64 93 137 68
504|QUAG |NEW BISON ENCL 4] 673} 222 188 151 112
505{QUAG |NEW BISON ENCL 4 487] 131 142 9.2 122
506JQUAG |NEW BISON ENCL 1 21,5} 21.5
507|QUAG [NEW BISON ENCL 2f  221] 129 9.2
508|QUAG [NEW BISON ENCL 2] 235] 97 138
509|QUAG |NEW BISON-ENCL 4]  422] 75 129 61 157
510|QUAG |NEW BISON ENCL 2| 17.1} 83 88
511JQUAG [NEW BISON ENCL 2l 274 89 185
512/UMCA |NEW BISON ENCL 31 1871 73 55 59
513IQUAG ({NEW BISON ENCL 3l 325} 122 136 67
514|{QUAG [NEW BISON ENCL 3l 54.1] 89 145 207
515|QUAG |NEW BISON ENCL 31 151} 54 67 3.0
516]QUAG |NEW BISON ENCL 31 233} 86 76 71
517)QUAG INEW BISON ENCL 2l 175 79 96 TREE TOPPLED OVER, WE TOOK HORIZ. MAIN TRUCKS
518|QUAG |NEW BISON ENCL 2| 4471358 89
519]QUAG |NEW BISON ENCL 2| 325} 178 147
520{QUAG |[NEW BISON ENCL ol 1002f 71 85 43 113 128 111 154 155 142
521[QUAG |NEW BISON ENCL 3l 414{ 119 148 147
522|QUAG [NEW BISON ENCL 2§ 21.2] 100 112
523|QUAG |NEW BISON ENCL 3l 324135 91 98
524|QUAG [NEW BISON ENCL 1 20.5} 20.5
525|{QUAG |NEW BISON ENCL 31 417} 17.2 118 127
526|/QUAG |NEW BISON ENCL 2{  33.6{ 168 168
527|QUAG |NEW BISON ENCL 2 203} 171 122
528|QUAG |NEW BISON ENCL 6l 188} 23 18 41 41 47 18
529|QUAG |NEW BISON ENCL 1 6.0f 6.0
530|QUAG |NEW BISON ENCL 2 32{ 211 109
5311QUAG |NEW BISON ENCL 2] 262 93 169
532JQUAG |NEW BISON ENCL 1 9.7 97
533|QUAG |NEW BISON ENCL 21 200} 110 90
534/QUAG |NEW BISON ENCL 3l 266] 102 95 69
535|QUAG [NEW BISON ENCL 3l 2651 76 91 98
536]QUAG |NEW BISON ENCL s{  73.6) 7.7 147 111 133 268
537|QUAG |NEW BISON ENCL 2l 27.2] 146 126
538|QUAG |NEW BISON ENCL 2 9.2] 66 26
5391QUAG |[NEW BISON ENCL 2 13.9f 7.2 67
S40]QUAG [NEW BISON ENCL 3l 2611108 70 83
541]QUAG |2ND RAVINE, BISON ENCL 1 8.5] 85
542|QUAG }2ND RAVINE, BISON ENCL 1 6.6 66
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TAG NO. | TOTAL

NO. [SPECIES |LOCATION STEMS| DBHIDBH, IN INCHES, EACH STEM SEPARATE

543|QUAG |2ND RAVINE, BISON ENCL 7.0f 7.0

544/QUAG {2ND RAVINE, BISON ENCL 4.1} 4.1

545/UMCA  |2ND REVINE, BISON END 7.2p 7.2 TOO SMALL; LESS THAN 9 IN. DBH

21.4] 85 129
5491 244 143 162

546!QUAG |2ND RAVINE, BISON ENCL
547/QUAG |2ND RAVINE, BISON ENCL

548/QUAG [|2ND RAVINE, BISON ENCL 157p 79 78
549|QUAG {2ND RAVINE, BISON ENCL 4.2} 4.2

550|QUAG |2ND RAVINE, BISON ENCL 8.1] 8.1

551|QUAG |2ND RAVINE, BISON ENCL 197 99 37 61
552/{QUAG |2ND RAVINE, BISON ENCL 17.5 17.5

553/QUAG |2ND RAVINE, BISON ENCL 2271 181 4.6
554|QUAG |2ND RAVINE, BISON ENCL 103] 59 44
555{QUAG |CTR RAVINE, BISON ENCL 13.9] 139

556|QUAG |CTR RAVINE, BISON ENCL 10.8] 10.8

557|QUAG |CTR RAVINE, BISON ENCL 9.6] 49 47
558|QUAG |CTR RAVINE, BISON ENCL 14.5] 14.5

559|QUAG JCTR RAVINE, BISON ENCL 21.0] 11.2 41 57
560/QUAG |CTR RAVINE, BISON ENCL 43| 43

561|QUAG |CTR RAVINE, BISON ENCL 89 22 35 32
562}QUAG |CTR RAVINE, BISON ENCL 20.7} 103  10.
563/QUAG |CTR RAVINE, BISON ENCL 4.2] 4.2

16.8] 80 838
21.6] 91 125

564{QUAG {UPPER, N END BISON
565|QUAG |UPPER, N END BISON

566|QUAG |UPPER, N END BISON 8.7\ 87

567|QUAG |UPPER, N END BISON 33.4} 161 173
S68|QUAG |UPPER, N END BISON 38.61 124 11.5 147
569|QUAG |UPPER, N END BISON 28.5{ 146 139
570}QUAG |UPPER, N END BISON 12,51 125

571JQUAG |UPPER, N END BISON 18.5} 18.5

S572]QUAG |UPPER, N END BISON 13.3] 13.3

573]QUAG |UPPER, N END BISON 129 129

574]QUAG |UPPER, N END BISON 14.3] 14.3

575]QUAG |UPPER, N END BISON 16.8] 168

576]{QUAG |UPPER, N END BISON 303] 120 102 81
577|QUAG |UPPER, N END BISON 44] 44 -
578|QUAG |UPPER, N END BISON 32.0] 176 144
579{QUAG |UPPER, N END BISON 14.8] 148

580|{QUAG [UPPER, N END BISON
581}QUAG |UPPER, N END BISON

162} 92 7.0
30.1 91 62 91 57

582|QUAG [UPPER, N END BISON 20.0 | 20.0

583|QUAG JUPPER, N END BISON 53.51 124 195 84 114

584/QUAG |UPPER, N END BISON 591 59

585]|QUAG {UPPER, N END BISON 2251 70 66 B9

586]JUMCA |UPPER, N END BISON 59| 59 TOO SMALL; LESS THAN 9 IN. DBH

587|QUAG |UPPER, N END BISON
588|QUAG |SHUTTLE ROAD

589|QUAG [SHUTTLE ROAD

590|QUAG |SHUTTLE ROAD

591|QUAG |SHUTTLE ROAD

592|QUAG |SHUTTLE ROAD

593|QUAG |OFF EXHB BREEDING AREA
594|/QUAG |OFF EXHIB BREEDING AREA
595|QUAG |WOLF EXHB

2871240 27 20

23.50 94 94 47

26.1f 72 66 61 6.2
59 35 24

215 39 85 50 41

294 89 59 146

18.9| 18.9

25.2} 126 126

19.0f 62 47 36 45

PO bt DO bt b e bl B beb DO bt D B b L0 B B B U5 K0 et A0 ke B b by B bt B P 5 b el bt el bed bt DD AN DD R B0 RN R B KD ke O b B R bt DR R U8 et e B I B e e e

596|QUAG |WOLF EXHB 11.1] 111
597|QUAG  |WOLF EXHB 164} 127 3.7
598|QUAG |WOLF EXHB 41 41
599|QUAG |WOLF EXHB 254] 142 46 20 46
| 600|QUAG  |OFF EXHB BREEDING AREA 11.7| 117
601|QUAG |OFF EXHB BREEDING AREA 74] 74
602/QUAG |OFF EXHB BREEDING AREA 78| 738
603|QUAG |OFF EXHB BREEDING AREA 10.4 10.4
604|QUAG {OFF EXHB BREEDING AREA 213 107 10.6
605|QUAG |OFF EXHB BREEDING AREA 113 113
606/QUAG |OFF EXHB BREEDING AREA 124 60 164
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TAG NO. | TOTAL
NO. {SPECIES |LOCATION STEMS| DBH|DBH, IN INCHES, FACH STEM SEPARATE
607/QUAG |OFF EXHB BREEDING AREA 1 12.5] 125
608IQUAG  |OFF EXHB BREEDING AREA 1 1117 111
6091QUAG |OFF EXHB BREEDING AREA 1 7.2} 7.2
610JQUAG |OFF EXHB BREEDING AREA 1 8.5 44 41
611JQUAG |OFF EXHB BREEDING AREA 1 801 80
612|QUAG |OFF EXHB BREEDING AREA 1 7.2] 7.2
613|QUAG |OFF EXHB BREEDING AREA 1 14.4] 14.4
614|QUAG |OFF EXHB BREEDING AREA 1 46| 4.6
615|QUAG |OFF EXHB BREEDING AREA 1 8.4l 8.4
616/QUAG |OFF EXHB BREEDING AREA 3 83.0{ 27.0 350 210
617]QUAG |WOLF EXHB 1 78; 7.8
618|QUAG |WOLF EXHB 2 154] 74 80
619|SAME  |OFF EXHIBIT BREEDING 1 8.5] 85 TOO SMALL; LESS THAN 9 IN. DBH
620|QUAG |OFF EXHIBIT BREEDING 3 203] 75 75 53
621|QUAG |OFF EXHIBIT BREEDING 2 126} 74 46
622|UMCA  JOFF EXHIBIT BREEDING 1 11.9f 11.9
6231QUAG |OFF EXHIBIT BREEDING 3 236 68 77 9.1
624]QUAG JOFF EXHIBIT BREEDING 2 20.7} 109 9.8
625|QUAG |WOLF EXHB 2 63} 41 22
626|QUAG |WOLF EXHB 3 112} 65 1.9 28
627|QUAG {WOLF EXHB 1 3.5 3.5 TOO SMALL; LESS THAN 4 IN. DBH
628|QUAG  |INTERPRETIVE CENTER 3 8ol 41 21 18
629]QUAG |INTERPRETIVE CENTER 2 8.6] 45 41
630]QUAG {INTERPRETIVE CENTER 3 63} 26 16 2.1
631{QUAG |INTREPRETIVE CENTER 2 58] 29 29
632/QUAG |INTREPRETIVE CENTER 3 731 31 22 20
633|QUAG |{WOLF EXHB 2 101} 50 51
634|QUAG |WOLF EXHB 2 84} 43 41
635|QUAG |WOLF EXHB 1 3,2] 3.2 TOO SMALL, LESS THAN 4 IN. DBH
636|QUAG [WOLR EXHB 3 107} 31 45 3.1
637|QUAG |ACCESS ROAD 3 72 1.8 22 3.2
638]QUAG |ACCESS ROAD 3 4991 161 121 217

2

3

2

4

1

1

5

5

1

3

3

3

1

3

1

1

2

1

i

2

1

1

1

1

1

4

1

5

1

1

1

1

639|QUAG |ACCESS ROAD 178] 66 112
646|QUAG  JACCESS ROAD
641]JQUAG  |ACCESS ROAD
642|/QUAG |ACCESS ROAD
643|QUAG |ACCESS ROAD
644/QUAG  |ACCESS ROAD
645]QUAG  |ACCESS ROAD
646/QUAG  |ACCESS ROAD
647/QUAG  |ACCESS ROAD
648|QUAG  |ACCESS ROAD
649lQUAG  |ACCESS ROAD
650]QUAG |ACCESS ROAD
651]QUAG  |ACCESS ROAD
652|QUAG  |ACCESS ROAD
653|QUAG {ACCESS ROAD
654|QUAG  |ACCESS RD ABV BISON
655|QUAG  |ACCESS RD ABV BISON
656]QUAG |ACCESS RD ABV BISON
6571QUAG |ACCESS RD ABV BISON
658{QUAG |ACCESS RD ABV BISON
650|QUAG  |ACCESS RD ABV BISON
660|QUAG  |ACCESS RD ABV BISON
6611QUAG  |ACCESS RD ABV BISON
662|QUAG  |ACCESS RD ABV BISON
663|QUAG  |ACCESS RD ABV BISON
664|QUAG  |ACCESS RD ABV BISON
665)QUAG |ACCESS RD ABV BISON
666|QUAG  |ACCESS RD ABV BISON
667|QUAG |ACCESS RD ABV BISON
668]QUAG  |ACCESS RD ABV BISON
669|QUAG  |ACCESS RD ABV BISON
670|QUAG 1ACCESS RD ABV BISON

18.1] 47 48 86
23,11 144 87

286 70 91 37 88
13.7] 13.7

23.2] 23.1

398 92 91 55 64 96 )
5001 85 119 161 126 99
13.4| 13.4

30.8} 114 125 69

185{ 66 50 69

4051 1.0 142 153

12.2] 12.2

35.2| 1.2 128 112

17.1] 17.1

119} 11.9

2271 122 105

154 154

9.4] 94

28.1} 128 153

12.7| 127

9.6t 9.6

431 43

38| 88

78] 78

3901 78 94 133 85

7.5] 7.5

57.0| 146 121 138 78 87
12.5) 125

7.2{ 72

10.6] 10.6

12.7] 12.7
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TAG NO. | TOTAL
NO. {SPECIES |LOCATION STEMS| DBH|DBH, IN INCHES, EACH STEM SEPARATE

671]QUAG JACCESS RD ABV BISON 1 9.2 9.2

672{QUAG  |ACCESS RD ABV BISON 3 35.2] 142 122 88
673]QUAG |ACCESS RD ABV BISON 3 403] 91 106 96 110
674|QUAG |ACCESS RD ABV BISON 2 251 116 135
§75|QUAG |ACCESS RD ABV BISON 1 12.0f 120

676|QUAG JACCESS RD ABV BISON 1 8.4] 8.4

677|QUAG |ACCESS RD ABV BISON 1 9.6] 9.6

678|QUAG JACCESS RD ABV BISON 3 38.7] 126 9.2 169
679{QUAG |ACCESS RD ABV BISON 1 87{ 87

680{QUAG [ACCESS RD ABV BISON i 16.9¢ 169

6811QUAG |ACCESS RD ABV BISON 1 18.24 18.2

682|QUAG |UPR ACC. RD ABV BISON 2 20.0f 11.7 83
683|QUAG |UPR ACC. RD ABV BISON 1 14.9] 149

684|QUAG |UPR ACC. RD ABV BISON 2 117 75 42
685/QUAG |UPR ACC. RD ABV BISON 3 3131 65 111 137
686]QUAG JUPR ACC. RD ABV BISON 1 701 70

687|QUAG |UPR ACC. RD ABV BISON 3 30,7} 11,7 81 109
688/QUAG |UPR ACC. RD ABV BISON 1 10.5} 10.5

689{QUAG JUPR ACC. RD ABV BISON 1 11.1} 111

690{QUAG {UPR ACC. RD ABV BISON 1 31.6f 31.6
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PRELIMINARY TREE REMOVAL LIST- CALIFORNIA 1820 EXHIBIT (2/3/97)

TAG TOTAL
NO. |[SPECIES COMMON NAME LOCATION DBH
1{Pinus Radiata Monterey Pine Paved Access 60.4"
2{Acacia Acacia Paved Access 10.4"
3|Acacia Acacia Paved Access 8.7" TOO SMALL; LESS THAN 9 IN. DBH
4|Acacia Acacia Paved Access 15.2"
5|Pinus Radiata Monterey Pine Paved Access 23.2"
6{Pinus Radiata Monterey Pine Paved Access 35.8"
71Quercus Agrifolia Coast Live Oak Paved Access 26.2"
Prunus Sp-Probably P.
8{Dulcis Almond Paved Access 12.4%
9|Pinus Radiata Monterey Pine Paved Access 13.7"
10|Pinus Radiata Monterey Pine Paved Access 19.6"
11|Pinus Radiata Monterey Pine Paved Access 58.5"
14 |Quercus Agrifolia Coast Live Oak Shutile Road 97"
15|Quercus Agrifolia Coast Live Oak Shutle Road 3.4" TOO SMALL; LESS THAN 4 IN. DBH
16|Pinus Coulteri Coulter Pine Shuttle Road 9.7"
17|Pinus Coulteri Coutlter Pine Shunle Road 12.6"
18!Pinus Radiata Monterey Pine Shuttle Road 9.7"
19{Pinus Radiata Monterey Pine Shuttie Road 30.6"
20Pinus Radiata Monterey Pine Shuttle Road 117"
21{Pinus Radiata Monterey Pine Shuttle Road 10.7"
22{Pinus Radiata Monterey Pine Shutrle Road 17.3"
23{Pinus Radiata Monterey Pine Shuttle Road 10.2¢
24|Pinus Radiata Monterey Pine Shuttle Road 14.6"
25 |Pinus Radiata Monterey Pine Shuttle Road 20.2"
26|Pinus Radiata Monterey Pine Shuutle Road 19.9"
27 {Pinus Radiata Monterey Pine Shuttle Road 10.9"
28|Quercus Agrifolia Coast Live Ozak Shuttle Road 6.6"
29[Pinus Radiata Monterey Pine Shurtle Road 197
30{Pinus Radiata Monterey Pine Shunle Road 15.5"
31{Quercus Agrifolia Coast Live Oak Shutle Road 117"
32 |Pinus Radiata Monterey Pine Shuttle Road 229"
33|Quercus Agrifolia Coast Live Oak Shuttle Road 20.7"
41 |Quercus Agrifolia Coast Live Oak Shuttle Road 36.6"
42 |Quercus Agrifolia Coast Life Oak Shutle Road 16.4"
43 |Quercus Agrifolia Coast Live Oak Shuttle Road 17"
105 |Quercus Agrifolia Coast Live Oak Shuttle Road 10.4"
106 {Quercus Agrifolia Coast Live Oak Shurtle Road 12¢
107 |Quercus Agrifolia Coast Live Oak Shuttle Road 31.9°
108|Quercus Agrifolia Coast Live Oak -|Shuttle Road 13.5°
109 |Quercus Agrifolia Coast Live Oak Shuule Road 20.6"
110{Quercus Agrifolia Coast Live Oak Shuttle Road 17.7"
121|Quercus Agrifolia Coast Live Oak Shuttle Road 29.9¢
122|Quercus Agrifolia Coast Live Oak Shuttle Road 5.7"
123|Quercus Agrifolia Coast Live Oak Shuttle Road 19.8"
124 |Quercus Agrifolia Coast Live Oak Shuttle Road 35.4"
125[|Quercus Agrifolia Coast Live Oak Shuttle Road 15.6"
126|Quercus Agrifolia Coast Live Ozk Shutle Road 48.3"
127|Quercus Agrifolia Coast Live Oak Shuttle Road 19.8"
128|Quercus Agrifolia Coast Live Oak Shuttle Road 20.3"
129|Quercus Agrifolia Coast Live Oak Shuttle Road 13.9"
130|Quercus Agrifolia Coast Live Oak Shumnle Road 10.6"
131|Quercus Agrifolia Coast Live Oak Shuttle Road 31.6"
132|Quercus Agrifiloa Coast Live Oak Shuttle Road 10.4%
133|Quercus Agrifolia Coast Live Oak Shuule Road 16.1"
134|Quercus Agrifolia Coast Live Oak Shuule Road 14.6"
135|Quercus Agrifolia Coast Live Oak Shuttle Road 8.5"
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PRELIMINARY TREE REMOVAL LIST- CALIFORNIA 1820 EXHIBIT (2/3/97)

136 |Quercus Agrifoila Coast Live Oak Shumle Road 28.3"
137 |Quercus Agrifolia Coast Live Oak Shuttle Road 42.7"
138 |Quercus Agrifolia Coast Live Oak Shuttle Road 15.0"
141 |Quercus Agrifolia Coast Live Oak Shuule Road 12.4"
150 |Quercus Agrifolia Coast Live Qak Shuttle Road 19.5%
166 |Quercus Agrifolia Coast Live Oak Shuttle Road 47.8"
167|Quercus Agrifolia Coast Live Oak Shuale Road 26.9"
168|Quercus Agrifolia Coast Live Oak Shurle Road 59.3"
173 |Quercus Agrifolia Coast Live Oak Shuttle Road 35.1"
174 |Quercus Agrifolia Coast Live Oak Shuttle Road 7.2"
186 |Quercus Agrifolia Coast Live Oak Shuttle Road 94.1"
187 {Quercus Agrifolia Coast Live Oak Shuule Road 19.6"
200 |Quercus Agrifolia Coast Live Ozk Shuttle Road 69.8"
204 |Quercus Agrifolia Coast Live Oak Shuttle Road 58.8"
205 |Quercus Agrifolia Coast Live Ozk Shurtle Road 14.5"
206 |Quercus Agrifolia Coast Live Ozk Shutile Road 45.2"
207 |Quercus Agrifolia Coast Live Oak Shutile Road 32.9"
212|Quercus Agrifolia Coast Live Oak Shurtle Road 42.7"
213 [Quercus Agrifolia Coast Live Oak Shuule Road 30.9"
218 |Quercus Agrifolia Coast Live Oak Shuule Road 34.7
219 |Quercus Agrifolia Coast Live Oak Shuule Road 317"
264 |Quercus Agrifolia Coast Live Oak Bison, E. Side 98.3"
305 |Quercus Agrifolia Coast Live Ozk Bison, W. Side 16.7"
469 |Quercus Agrifolia Coast Live Oak Bison, W. Side 12.7°
470 |Quercus Agrifolia Coast Live Ozk Bison, On Road 18.4"
473 |Quercus Agrifolia Coast Live Oak Shuttle Road 25.6"
474 |Acacia Acacia Shuttle Road 16.9"
475|Acacia Acacia Shuule Road 11.57
481 |Quercus Agrifolia Coast Live Oak Bison, W. Side 71.3"
588|Quercus Agrifolia Coast Live Oak Upper,N.End Bison 23.5"
589 |Quercus Agrifolia Coast Live Ozk Upper,N.End Bison 26.1"
590 |Quercus Agrifolia Coast Live Oak Upper,N.End Bison 590"
591 |Quercus Agrifolia Coast Live Oak Upper, N.End Bison  ]21.5"
592 |Quercus Agrifolia Coast Live Oak Upper,N.End Bison 29.4¢
593 |Quercus Agrifolia Coast Live Oak Upper,N.End Bison 18.9"
594 {Quercus Agrifolia Coast Live Oak Upper,N.End Bison 25.2"
595{Quercus Agrifolia Coast Live Oak Upper,N.End Bison 19.0"
596 |Quercus Agrifolia Coast Live Ozk Upper,N.End Bison 1117
597 |Quercus Agrifolia Coast Live Ozk Upper,N.End Bison 16.4"
598 |Quercus Agrifolia Coast Live Oak Upper,N.End Bison 4,1"
623 |Quercus Agrifolia Coast Live Oak Off Exhibit Breeding 123.6"
624 |Quercus Agrifolia Coast Live Ozk Off Exhibit Breeding  |20.7"
633{Quercus Agrifolia Coast Live Ozk Wolf Exhibit 10.17
634 |Quercus Agrifolia Coast Live Oak Wolf Exhibit 8.4"
635 |Quercus Agrifolia Coast Live Oak Wolf Exhibit 3.27 TOO SMALL; LESS THAN 4 IN. DBH
636|Quercus Agrifolia Coast Live Oak Wolf Exhibit 10.7"
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1998 MASTER PLAN CONDITIONS OF
APPROVAL AND MITIGATION
MEASURES

Amendment to Oakland Zoo Master Plan: Subsequent Mitigated Negative Declaration/ Addendum B-1






Exnibit C

MODIFICATIONS TO CONDITIONS OF APPROVAL ATTACHED 7D AND MADE A

PART OF ZONING CASE NO. CM97-25

Modifications to ‘the Planning Commission imposed Corditions of
Approval are lﬁdzcated in bolﬁ/underlined priot for addicions and

= Eoz deletions.

Wrepc*t m the Elanning Commissicn, a..d accordzng s;o %e——e&&e—pl-aa

and. elevacions subm.tted ‘on Amrxl 4 ~1997, and s raviszed site
plan submit:te& on November By 1958 provxded furt;he tkat the ,

pz‘o:)act inccruoraca the rev;s:.ons l:.s..ed belcw as condu:zons af .
approval . ‘

abié' codes and *‘equiteman’cs:,




8pecifically, the California 1B20 exhibits will include doubls
barrier enclosures and night bousss for predatorz. Thare will bs
no znimal exhibits developed between the southern perimster of
the txam road and the ahn.u:t;x:.gw residences. The ayprovad dzainage
plan will ba ccmacmc’ced as part of the construttion of the tram
road. The final dssxgn of the phased plans shall bea submitted to
and approvad by rhe Zoning Adminilstrator prior te 'iésuﬁrica of ahny

‘permits Ffoxr the specific. phase of developmant. Thé pxocass foxr

City of Oakland review shall be as follmm {(1). 30 calanda.. days
pmox |51 suhmitl:z.ng £inal plana o the zoning Admmistrator, tha
%00 shall. J;revida the said _;g_lana Lo both the  KPHA ‘and SHRA

neiihhcriwcd aasociabiona: (2)Tha Zc»a shall provide thax QitY
documenta:zon of _the del;wery of said plang  to. the Ewo

naighhorhmd azsocia:;ons. 3) U’pan re-:ez.g; o said plans. the

City shall nm::.ﬁy the KPHK and SHRA neighbarhon.l raprasentati.vas
on Pile with the. city . and :equast comnnts, {4} Fha neighbo:hooci
associatima ahall submit wtittex; cmants w:nt'hin :!.ﬁ ’daya af the

’ :aga‘ nst *he "‘i*y >o£ Oak.a::d, :r.::s 'ag_,ts, fz_e'vs o exm10veEB tof'

att;ack, se: nszda, void oz, am:ul, an approval. ny the C:.t;r of

Ac‘ai;cianﬁ tae . Difice of. 'P..a;.ning 'a»‘d Building,. Planning,

Conmsszon. oy City ceuneil. The cu:; sb.al‘i promptly nom‘y tae

agp-aﬂanr : ﬁ any claimy acnon o* pxoceedzwg and the cv:.y shall g

cconez:ate fu*ly in such defense. T..a C..t:v may elect, in ita sole
discretion; to ‘pArticiparé in the defense of ‘aaid c-laz.;n, ac‘,:.gn,

- ox procesding.

The ity Elanning Cc:mm..ss;cn *fzserves che ""zght, afver notice and

p‘ubl:x.c beayritg,  to alter Conditions of ﬁpprovai or revoke this
- 2 -




conditional use permitr if it is found that the approved activiny
is violating any of the Conditions of Approval or the provisions
of the Zoning Regulations.

This pexmit shall become effective upcn satisfactory compliance
with the above conditions that are reguired within a one year
time pericd. Aoy additicnal uses other than those approved with
this permit will rééu’ re a segparate application and approval.

Failure to exercxse t”ns approva}. Tp-Suse—ir~3358 within one xear

of. approva’ by ‘the c:.x-.y c:m::w:.l shall ,.nvals.date this appmval

""prnvxded further~ ti‘la‘(: upcn wxitten rec"'est The DIyYerror B CLtYy T
Planning -may. grant. a one year - extens:.on of this date, with
addit.ional extens:.cns Bubject to approval by the C.’LC}“ E‘lann;:zg
Conmxss:.om




14,

A landscapi.ng and irrigation plan shall be submitr.ed te  and
approved by the Zoning Administrator within one yeazr of this
Jgrml and shall include & continucus lanascaped buffer area
that sczeens the main parking lot of the Zoo from the adiacent
homes and i3 a minimum of 35 feet wide {except in the area
a_djacent to the Stella Btreot gaite where the winimum width shall
be 23 fset). The Zoo shall resvaluate the ax;r.sbuzg parking lot
design to maximize the buffer area *-at:ho'u‘t decreasing the amount
of parkin j particularly around .the Stella Strest _gare, This
1anﬁscapa buffar shall ba das:.gned by a profass;cnal landscage
architack. installistion of hhe lands::ape buffér shall be

“compiéted po iater than April 2000 and shall _be_poermanently
.‘mam!:aiasd by the BO0 . Lo

Tb.e prcaposaa tram raad Bhall be. la:xdsaapsd £0: sh:!.a:ld

ghe viaw B :said tram road. Ho tha maximm axten* Jfaasibla ag
‘dataminad By ’the city Zoning Admm.scrator, _from tha abutting

sntial ;irbparties, spscifical" t:he rasident:e of lmx

'maing‘ area shall ba x8 ecat:eé to the ares oo the }Kesa behina

'tha axisfiing 0££-a:1t:s Braedi& araa

'rha Zoo an.d ‘the neighborhoad assoc:iations w11 wozle wikd . the'
jcity g m rgency. Ba:vices‘ Karmggr £ "ducate az:ea resident:s om
jthe axisting evamtwa plin

for tha a.rea and to &walap ‘any’
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additional proceduzes. The Zoo shall implement such procedures
23 datermined by the Citv’s Emorgency Services Managex.

15. A sigga.ga plac shall be submitted Lo and approved by the Zoning
Administrator and shall at a pinimen include the following: (1)
The Zoo shall install “No Backix_z&“ signs for tha Parking
.gpaces in the. maanga~kang lok that abut residential propartiss;
(2} The 200 shall insemll signs at the. Sheldon Streatugg_a 12062
Avs.. exit) advisi &visitors Ehat th_ay ‘should use caution as they
entsr .tho . reaidsni:ial area: Theae B:.gna shall be. imat;alled in

‘“““‘fmrof tixa mg:gata ta“af:crd viattors“tim“W’&:ead ‘Tha s;gg V-

prior to antangg sheldon Street; (3) The. Zcu shnll Anstall a
sign in the main gaz};z_rgg 1ot advs.sing axit:.uag txa.ffic that ‘ng
Erucks or buaea _shall ‘use tha 106™ exit. The #ighsge plan phall
be . approved  and the s:Lgns 1nsta13.ed withm 2 months of ths

an;i"et:.cn oﬁ tmaggas ko z:oc Driva t.hax: allmr fcr tw::-way

gao maintenance activities Ho cananructmu:. trucks w;.l::‘. useg:,,t:haac
accssses. ' o :
17,

:;baaaii:ne noxse cond:.t;on thab will e mda available

. £6 tha nei ’hhm-:s and wxll bs suomztt:ad €O tha mezng
) Adminis"ratnr. ‘




{b}

&% lesagt one month before commencement of dally
opernaticn of the tram, the Zoo in the pressnce of tha
two neighborhood representatives, will rtake acise
x@‘agiin&cf the tram with jassengsrs traveling along
its zomd at the samo locations used for the bassliine
neige readings. The number of passengexs will be
determined by the 2onirgg Adminigtrator basmed om the
cagacity of the tz'm modal. The raesulis of the tram

oparatian noipa readings will ha submit:tod %0 the
,‘Zaning ndnmistrator and will be made available to the

,naighbora. , L

(e}

If the cperation of the tram increases tha noise by

:mre :han 2 483 ovex the baaelme read:.ngg. t}:e Lo0
nmst: nitz_gate 50 that ths noise; fmm the tzam
P peration iz 2 d=a oz Yésga. ‘

_If at any timé a &ffarant: model. of tram im used . fox

'“:he cs?zszo Exhibit sigw noise. resdings must be taken:
:mise raadings 14111 be measurad. ona

e ‘cwmuninamd £o. 't‘.ha:

: .;i zao Neigbborhood .

;noz..sé conesxns. and ccmplamntsz andma}sa r'acmmendaticns

ther actions. If the KPHA‘ NEL smm nsighbcrhocd
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ozganization finds that noise issues are not Deing
adeagquataly ‘addressed }S.y the Zoo Neighborhood Committaes
#orkin;i'with the Zoo, the complaint shall be brought
to tha City?lanni_x_:g Commission and a publid:fheafing
shall bée held. The Qity Plaunning Commipgion will
deoids the disposition of the complaint.

_ 7 -.;".




Exhibit D
OAKLAND ZOO IN KENOWLAND PARK MASTER PLAN UPDATE
MITIGATION MEASURES

(Modifications to the Mitigation Measures iriposed by the Planning Commission are irdicated in Bold
Type for additions and Serileetireugh-Peine for deletions)

EARTH MITIGATION MEASURES - -

1a)

1b)

1c)

1d)

1e)

2a)

2b)

2¢)

The geotechnical raport prepared for the Center for Science and Exvironmental Education

-and the African Savanna Exhibit recommended the use of retaining walls, the ereation of

keyed and benched slopes, proper slope gradieats, proper fill corupaction, removal of
expansive soils and the development of proper drainage facilities to reduce slope failure.
These recommendations as well as any additional suggestions from the City of Oakland
Building and Engireering Departments shall be adhered to.

City of Qakland standards for engineering controls aad slope stabilization outlined in the
Ozkland Grading Ordinance shall be adhered 1o prior tc and during facility and roadway
‘construction.

Additional geotechnical studies shall be required prior to design and construction of the
remaining proposed Master Plan buildings, roads and facilities.

All proposed facilitics shall be constructed in conformance with the Uniform Building
Code aad California Amendments, and incorporate specific enginecring  design
recommendatiors fromw the meotechnma! ar.d soils reports.

Close construction mspemon, testing and quzlity control shall be per:for:ned by the

proposed geotechnical engineer or engineering geologist to ensure that Site grading plans
and georechnical racommendations criteria are adequate and appropriate,

Facilities and infrastructure improvements should be designed to control runoff so that it is
not direcced over unprotected slopés.  Drainage improvements shall be designed o
adequately collect surfacc water runoff and convey it to the proper storm drain system. A
permanent storm drain shall be de.sagncd installed, and maintained to catch water
from the existing natural drainage pattern in Knnw!:md Park above Stella Street. The
water will be redirected to City storm drain system.

The construction contractor shall use water bars, temporary swales and culverts, mulch and
june netting, silt fences, straw bales and sediment traps to prevent surface water from
eroding soil and Lranspomnn it 10 uearby crecks and natural drainages. These and other
methods as outlined in the Californiz Stormwuter Best Management Practice Handbook,
Construction Activity, shall be implamented to reduce erosion.

Grading and construcrion activities shall be restricted to the dry season. Exposed surface
areas shall be wazered down, especially during construction, to reduce wind erosion.



4h)

51)

Erosion control methods and implementation procedures shall be monitored during
construction and modified as conditions warrant.

Mitigation Measures 22 - 2d shall be implemented.

Iruplemcm the recommerdstions from the Harza report such as removal of exparsive soils,
clearing of rich compressible organic soils and use of appropriately engineered fill materials
shall be adhered to for the development of the Center for Science and Education 2nd the
African Savanna Exhibi.

Additional geotechnical and soils studies for the preseace of expansive soils skall be required
prior to design and construction of the remaining buildings, roads and Zacilizies proposed by
the Master Plan.

New structures and facilities proposed by the Master Plan shall incorporate the
recomrendations of the additicnal geotechaical reports and any additional requirements
fromthe City of Oakland.

The geotechnical recommendations in the Harza report for the Center for Science and
Environmental Ecucation and the Africen Savannz Exhibit located within the Alquist
Priclo Zone shall be incorporated imo the final design ana siting of these facilities.
Geotechnical recommendations in the supplcm:ntﬂ Kleinfelder repors shall also be
incorporated into the final design of the Center.

‘Geotechnical evaluations shall be performed'far each additional facilivy ompos'cd'hy the

Master Plan and recommendarions to reduce seismic rﬂiated hazards shall be incorporared
into the design and siting of these new facilities.

All proposed ﬂ:ucm:es shall be designed and constructed in accordance with tae Upiform
Buﬁ&ng Code and California Amendments. The interpretatior of the applicabiliry of the
appropriate UBC suandard for euch. proposud structure shall be determined by the Oakland
Building and Engineering staff at the time of preliminary plan subritral.

Proper earthquake-resistant & hniques far securing indoor [ixturss, machinery and
furnishings within proposed structures shall be used during construction to minimize the
risk of damage or injury from toppled objectives:

The Zoo’s Emergency Preparednass and Response Plan, and Anima! Capture Plan shall be
updated s proposed facilities are developed. The Zoo and Neighborhood (KPHA and
SHRA) Associations will work together to educate the nmghhorhuod about the Zoo'’s
Emergency Preparedness and Response Plan and how it is implemented. This will be
accomplished through written communication and a phone tree. The Zoo will provide
a demonstration to the representatives of KPHA and SHRA of the safety of the
animal enclosures in the case of a natural disaster.

A balanced cut and fill grading plan shall be used for all project development so
import and export of fill is minimized.

5]



AIR MITIGATION MEASURE

8a)

The following Basic Dust Control Measures shall be implemented at all construction sites:

*  Water all active construction areas at Jeast twice daily.

s Cover all trucks hauling soil, sand, and other loose debris or requirc all tricks to”
maintain ar least two feet of freeboard.

¢  Pave, apply water three times daily, or apply (non-toxic) soil stabilizers on all unpaved
access roads, parking areas, and staging areas at construction siges,

®  Sweep dazly {with water sweepers} all paved access roads, parking areas and skagmg areas

at construction sites.
»  Sweep strects daily (with water sweepers) if visible: sml material is carried onto adiacent
public streets. :

WATER MITIGATION MEASURES

10a)

Mitigation Measures Za - 2d shall be implemented.

10b) The proposed Trail and picnic faciliries shall be sited at leas1 100 feetr away from the high

129

10d)

10¢)

100)

112}.

wearer level of the creek.

In the event of a pmposed creek crossing and/or tke need 1o access the creekbed dunng
construction, proper permitting and noticiag requiremerts of the Regional Water Quality
Coatrol Board, the California Depariment of Fish and Game and the Us. th and
‘Wildlife Department shall be Zollowed.

Project infrastructure improvemerts shall be designed and sited to zdequately contro! and
handle increased surface water runoff. These improvements shall be approved by the City-
of Oakland Engineering Depmxmnt the Cv.hform.a Department of Fish 2nd Game and the
East Bay Municipal Discrlet.

Proposed facilities and animal night houses shall be sited at least 100 feet away from
drainage channels.

In the event that drainage channels cannort be avoided, the pmjer:t apphcant shall comply
sith the appropriate notification, permitting and monitoring requirements of the Reg:onal.
Water Quality Control Board, the California Depariment of Fish and Game, the US.
Department of Fisk and Wildlife, the City of Oakland, Alamcda

See Mitigation Measure 10¢

BIOTIC MITIGATION MEASURES

13a)

The proposed Master Plan would include the implementaticn of a Habitat Enbancemen:
Plan that would enhance oak woodlands, native grasslands, coastai scrub and riparian
woodland, 2nd remove eucalyptus; Frénch broom and other exouc plants from the



13b)

13c)

California 1820 Exhibit area and Upper Knowland Park. The Habitat Enhancement Plan
should include the following:

An annual assessment of the species and distribution of invasive non-native weeds
{examples of invasive species would include aruichoke thistle, French broom, giant reed,
German vy, pampas grass, Algerian ivy, acacia and eucalyprus). The assessment would
include a map and estimate of abundance of weeds.

A maragement slement for the control of each weedy species. Methods used for each
species should be based on currently accepted best available practices, inciuding band-
pulling, cutting followed by rapical application of suirzble herbicide, use of livestock,
removal or burning of cut plant materials; and so-cn. The justificazion for the control
methods used should he explaired, and 2 tracking system maintained to document areas
treated, methods used, and cffecriveness of the result.

A revegetation eclement for areas where heavy infestations of weeds comprise 2

significant portion of the existing vegetation. The niparian zone of lower Arroyo Visjo
Creels, for example, is so dnmmaxed by non-natives that planting of indigencus wree and
shrub species following the removal of weeds is needec to speed up the restoration
pracess. This element would include a tracking system for areas treated, a record of the
source and species of plant materials used, methods of installation and maifitenanze, and
an assessment of the success of each effort.

A Tree Protection and Revegetation Plan shall 5¢ prepared to protect, replace, and preserve
trees on the project site. The Plan shall include the following:

Native trees lost to development shall be replanted at a minimum ratio of 3:1. Non-
native trees lost to development shall be replanted with native trees at 2 minimum ratio

of 1:1.

Every 10 years, prepare a census of trees qualifying for protection under the Oakland
Tree Protection Ordinance within the project area. The census will document the
condition of such trees, and rf:ccrmnend actions to extend the li%e and health of the
trees.  Recommended -actions could include ‘prorective devices for reduction of
vandalism, excessive treading by pedestrians or rubbing of bark, modification of
drainage, erosion or sedimentation to provect tress, and modification of irrigation
patterns 10 reduce pathogens. Recommendations and actions taken would be repored
to the City of Qakland and the Department of Fish and Game.

Protection of oaks in Upper Knowland Park outside of the developed areas of the Zoo
will be addressed through the development of a managemeat element for Upper
Knowland Park. Since a close-canopy oak woodland is a “fire-safe” vegetation tyse and
is visually pleasing, he maximum ratural extest of oak woodland may be the
management goal. Man‘gemmt practices nceded 'to 2chieve and maintain ozk
woodland or forest are: a mmimum of grazing livestock, especially during tae dry
months; few fires; and slope stability. Maintcnance of oak woodland would doverail
with weed control measures discussed under Mizigation Measure 134,

Although mitigations recommerded by the Master Plan to minimize impacts 1o wildlife due
to vehicle and pedestrian traffic would reduce potentiai impacts to less than significant, the



13d)

14a)

14b)

14c)

144)

14e)

14f)

14g)

14h)

following mitigation measure would further reduce the impact,  If feasible, the Shurte
Road should be a maximum of 15 fee: in widih with o curbs or gutters to reduce potential
impacts to the Alameda whipsnake.

To mitigate for the potential impacts to small vertebrates from construction of the viewing
platforms, the plaforms shall be constructed in the dry seasen {late summer/ fall), and
native riparian species shall be planted in areas disturbed by construction activities and
mitigation measures 2a - 2d included under the Barth section of this Initial Study shall be
implemented.

The Shuttle Road should be re-routed 1o avoic the robust menardella colony. A buffer of 2.
minimum of 25 feer shall be established berween any project soils disturbance and tae
existing colony.

The Bison Exhibit boundary shall be revised 1o exclude the robust monardella colony;
alternatively, the rabust monardella shall be protected with a serimeter fence providinga
25-foot buffer around the colony.

Obtain a Permit for Management of a rare or threatened species pursuant to Fish and Game
Code Section 208f. Tke Management Permit will include all detzils of a Mitigation and
Monitoring Plan which will be prepared by the Eaw Bay Zoological Sociery. The
Mizigation and Monitoring Plan will be subject 10 approval by the California Department

of Fish and Game and the U. S. Fish and Wildlie Service. A summary of the measures to

be incorporated inta the Mitigation and Monitoring Plan are presented below:,

All removal of scrub or chaparrzl habitat shall be done by hasid ‘with 4585 OF machiecss,
Chain saws could be used for larger shrubs.

A biologist qua}zﬁed to handle Alameda whspsna.kcs shall monitor 2ll serub or chaparral

remaval and all construction activities which may impact the Alameda whipsnake.

Alamieda whipsnake hab:rat shal! be preserved (n perpeml*y on property owned by the
East Bay Zoological Sociery and coatiguous to the east of the California 1820 Exhibit area,
Numerous large areas of scrub and/or chapnrral habizat are present in the proposad
mitigation area and these appear to provide an adequate amount of habitat 1o offset impacts
within the project site. The amount of habitar preserved shall be in accordancs with
current requirements of the California Departzaeat of Fish znd Game.

To reduce the potential for mortality on the shutde road to a level léss than significant, 2
maximum speed of 1 miles per hour shall be recuired and shurtle drivers and sersonnel,
driving to the offsite breeding exhibit will be instructed to warch for and yield ro all
wildlife. The road shall also be a maximum of 15 feet in width with no curbs or gurrers.
Specially designed “snake crossings™ under che shuttle road may also be required.

Measures will be taken to prevenat the spread of Freach broom oa the site and to remove as
much French broom from the site as possible in order 10 keep it from dsgrading higher
quality whipsnake habiza.



14)

14))

15a)

16a)

18a)

Prior to construction of the creek-viewing platforms, and construction of the Shuttle Road
through woodland areas, surveys for nesting Cooper’s hawks should be conducted. If ne
fiests are present, construction can proceed. If a nest is present in the vicinity of the site for
the viewing platforms, construction should be delayed until the young have fledged. Once
the platforms and Shuttle Road are campieted, thelr prescace and the presence of hikers on
the Trail would be considered a léss than significant impact.

During construction, dust control mitigation measures included in the Air Quality section
of this Initial Study (8a) shall be implemented, which will reduce potential impacts to the
air passages of San Fr:mczsco lacewings

“The operations and maintenance p]an for the new exhibirs sha]i inclode a wesd

management and control element. 'This should include moritoring the natural porrions of
Upper Knowland Park for infestations of non-native weecs, and unpie.mcntmon of control
‘measures 10 prevent the weeds from degrading the narural vegetation.

The Trail shall be constructed 10C feet from the creek bank and on the outer edges of the
riparian vegetation. Streambed crossings shall consist of walkwa}s constructed well above
the banks. Creek wewmg p.aJr;ru:s located within the 180-foot buffer shall be located o
minimize impacts 10 riparian vegetation. Disturbed riparian vegeration will be enhar.ced by
removal of non-native speces and planting and maintenance of indigenous species. Erosion
control requirements contained iz Ordinance No. 10312 would prevent sedimentation
resulting from construction of the Trail and viewing platforms,

NOISE MITIGATION MEASURES

Project contractors shall be required to {mp'emant noise control iccaniques to minimize
disturbance 1o adjacent or nearby sensitive noise receptors during pro;ec: construction in the
vicinity of the southern Park boundary:

L. The proposed solid svood or masonry fence along the southern Park boundary shall be
constructed and complered prior to construction of proposed improvements 1o the
main enirance parking loz and overflow parkmg lot.

2. Egquipment and trucks used for project construction shall utilize the best availzble noise
control techniques {e.g,, :mprovcd mufflers, equipment redesign, use of intake silencers,
ducts, engine enclosures and/ar acoumcally-a.:cuu«zmg shields or shrouds, wherever
feasible and recessary) in order to minirize construction noise impacts. Construction
'eqmpment shall not generate neise levels ahove 75-80 dBA ar 50 feet as listed in Table B-

2 of Appendix B, or as required by City ordinance, in order to provide acceptable
imerior noise levels at nearby or adjacent residential receptors.

3. Impact tools {e.g., jack hammers, pavement breakers, and rock drills) used for =roject
construction shall be hydraulically or cIecmcaﬂy pcmer-—d wherever possible 1o zvoid
noise associated with compressed air exhaust from pneumatically-powered tools.
‘However, where use of pneumatically powered tools is unaveidable, an exhaust muffler
on the compressed air exhaust skall be used; this mu.tﬂer can lower noise levels from the



exhaust by up to about 10 dBA. External jackets on the rools themselves shall be used
where feasible, and this could achieve a reduction of 5 dBA. Quieter procedurss shall
be used such as drilling rather than impact equipment whenever feasible.

4. Durng project construction, truck: opemtions shall be orohibited during the nighttime
hours (8 p.m. 1o 7 a.m.) and che operation of heavy equipment shall be hm:ted w©
7:30 a.m. 10 7:30 p.m., Monday through Saturday, to minimize potential disturbance of
adjucent and nearby residential receprors.

5. Stationary noisc sources shall be located as far srom seasitive receptors as possible. If

— they must be located near existing receptoss, they should be adequately muffled to the

_extent {easible and enclosed Wi_th:.q temporary sheds.

Wken construction occurs along the section of the uphill locp road that extends along the
southern Park boumk;y, residences to the south {which would be approximately 150 feet away)
would be subject o noise peaks of 70 10 8¢ dBA, periodically exceeding the 70-dBA criterion.
However, the short-term nature of these noise peaks {two to four weeks for construction of this
5¢0-foot long section of the Shuttle Road) and implementation of noise control measures listed
above would reduce potential impacts to 2 less-than-significant level. Residential receptors iocared

1,000 feet ar more from the northern Park boundary would not be significantly affected by
construction noise; at 1{}0u feer,; the mtewenmg distance would be adequate to maintain
construction noise peaks at or below the 70-dBA criteria,

TRANSPORTATION/GIRCULATION MITIGATION MEASURE
26a) Construction traffic shail only use existing improved public roads.

Datvesppropriste-trafbiebaort d-sipripe- Lagtabbed Topmventheavytrafﬁc
f.tom exmng zhc Zoo in ope dxrecuonu, trafﬁc will be du'ec:zd between Golf Links Road
and 106 Avenue in order to balance the raffic flow. Ar no time will the Golf Links

exit be closed to heavy traffic. :



1998 MITIGATION MEASURES, CITY OF
OAKLAND STANDARD CONDITIONS OF
APPROVAL, AND 2011 SUBSEQUENT
MITIGATED NEGATIVE DECLARATION/
ADDENDUM MITIGATION MEASURES
APPLICABLE TO PROPOSED MASTER
PLAN AMENDMENT

Amendment to Oakland Zoo Master Plan: Subsequent Mitigated Negative Declaration/ Addendum C-1



Appendixe C

1998 MITIGATION MEASURES, CITY OF OAKLAND
STANDARD CONDITIONS OF APPROVAL, AND 2011 MITIGATION MEASURES
APPLICABLE TO THE PROPOSED MASTER PLAN AMENDMENT

AESTHETICS
1998 Mitigation Measures

None

Standard Conditions of Approval
SCA-AES-1: Landscape Maintenance

Ongoing

All required planting shall be permanently maintained in good growing condition and, whenever
necessary, replaced with new plant materials to ensure continued compliance with applicable
landscaping requirements. All required irrigation systems shall be permanently maintained in good
condition and, whenever necessatry, repaired or replaced.

SCA-AES-2: Lighting Plan
Prior to issuance of an electrical or building permit

The proposed lighting fixtures shall be adequately shielded to a point below the light bulb and
reflector and that prevent unnecessary glare onto adjacent properties. Plans shall be submitted to
the Planning and Zoning Division and the Electrical Services Division of Public Works Agency
for review and approval. All lighting shall be architecturally integrated into the site.

2011 Mitigation Measures

None
AIR QUALITY
1998 Mitigation Measures

None

Standard Conditions of Approval
SCA-AIR-1: Dust Control

Construction-Related Air Pollution Controls (Dust and Equipment Emissions)
Ongoing throughout demolition, grading, and/or construction

During construction, the project applicant shall require the construction contractor to implement
all of the following applicable measures recommended by the Bay Area Air Quality Management
District (BAAQMD):

a) Water all exposed surfaces of active construction areas at least twice daily (using reclaimed
water if possible). Watering should be sufficient to prevent airborne dust from leaving the site.
Increased watering frequency may be necessary whenever wind speeds exceed 15 miles per
hour. Reclaimed water should be used whenever possible.

b) Cover all trucks hauling soil, sand, and other loose materials or require all trucks to maintain at
least two feet of freeboard (i.e., the minimum required space between the top of the load and
the top of the trailer).

¢) All visible mud or dirt track-out onto adjacent public roads shall be removed using wet power
vacuum street sweepers at least once per day. The use of dry power sweeping is prohibited.

C-2 Amendment to Oafkland Zoo Master Plan: Subsequent Mitigated Negative Declaration/ Addendnm



Appendix C

1998 MITIGATION MEASURES, CITY OF OAKLAND
STANDARD CONDITIONS OF APPROVAL, AND 2011 MITIGATION MEASURES
APPLICABLE TO THE PROPOSED MASTER PLAN AMENDMENT

AIR QUALITY (continued)

d) Pave all roadways, driveways, sidewalks, etc. as soon as feasible. In addition, building pads
should be laid as soon as possible after grading unless seeding or soil binders are used.

e) Enclose, cover, water twice daily or apply (non-toxic) soil stabilizers to exposed stockpiles (dirt,
sand, etc.).

f) Limit vehicle speeds on unpaved roads to 15 miles per hour.

¢) Idling times shall be minimized either by shutting equipment off when not is use or reducing
the maximum idling time to five minutes (as required by the California airborne toxics control
measure Title 13, Section 2485, of the California Code of Regulations. Clear signage to this
effect shall be provided for construction workers at all access points.

h) All construction equipment shall be maintained and propetly tuned in accordance with the
manufacturer’s specifications. All equipment shall be checked by a certified mechanic and
determined to be running in proper condition prior to operation.

Post a publicly visible sign that includes the contractor’s name and telephone number to contact
regarding dust complaints. When contacted, the contractor shall respond and take corrective
action within 48 hours. The telephone numbers of contacts at the City and BAAQMD shall also
be visible. This information may be posted on other required on-site signage.

The enhanced measures below apply to construction projects involving 1) land uses that exceed
the BAAQMD construction screening criteria (e.g., 240 or more multi-family residential units);
2) a demolition permit; 3) simultaneous occurrence of more than two construction phases (e.g.,
grading and building construction occurring simultaneously); 4) extension site preparation (i.e.,
over four acres in size); or 5) extensive soil transport (i.e., 10,000 or more cubic yards of soil
import/export).

a) All exposed surfaces shall be watered at a frequency adequate to maintain minimum soil
moisture of 12 percent. Moisture content can be verified by lab samples or moisture probe.

b) All excavation, grading, and demolition activities shall be suspended when average wind speeds
exceed 20 mph.

¢) Install sandbags or other erosion control measures to prevent silt runoff to public roadways.

d) Hydroseed or apply (non-toxic) soil stabilizers to inactive construction areas (previously graded
areas inactive for one month or more).

e) Designate a person or persons to monitor the dust control program and to order increased
watering, as necessaty, to prevent transport of dust offsite. Their duties shall include holidays
and weekend periods when work may not be in progress.

f) Install appropriate wind breaks (e.g., trees, fences) on the windward side(s) of actively disturbed
areas of the construction site to minimize wind blown dust. Wind breaks must have a
maximum 50 percent air porosity.

@) Vegetative ground cover (e.g., fast-germinating native grass seed) shall be planted in disturbed
areas as soon as possible and watered appropriately until vegetation is established.

h) The simultaneous occurrence of excavation, grading, and ground-disturbing construction
activities on the same area at any one time shall be limited. Activities shall be phased to reduce
the amount of disturbed surfaces at any one time.

Amendment to Oakland Zoo Master Plan: Subsequent Mitigated Negative Declaration/ Addendum C-3



Appendixe C

1998 MITIGATION MEASURES, CITY OF OAKLAND
STANDARD CONDITIONS OF APPROVAL, AND 2011 MITIGATION MEASURES
APPLICABLE TO THE PROPOSED MASTER PLAN AMENDMENT

AIR QUALITY (continued)

i) All trucks and equipment, including tires, shall be washed off prior to leaving the site.

j) Site accesses to a distance of 100 feet from the paved road shall be treated with a 6 to 12 inch
compacted layer of wood chips, mulch, or gravel.

k) Minimize the idling time of diesel-powered construction equipment to two minutes.

) The project applicant shall develop a plan demonstrating that the off-road equipment (more
than 50 horsepower) to be used in the construction project (i.e., owned, leased, and
subcontractor vehicles) would achieve a project wide fleet-average 20 percent NOx reduction
and 45 percent particulate matter (PM) reduction compared to the most recent California Air
Resources Board (CARB) fleet average. Acceptable options for reducing emissions include
the use of late model engines, low-emission diesel products, alternative fuels, engine retrofit
technology, after-treatment products, add-on devices such as particulate filters, and/or other
options as they become available.

m) Use low VOC (i.e., ROG) coatings beyond the local requirements (i.e., BAAQMD Regulation
8, Rule 3: Architectural Coatings).

n) All construction equipment, diesel trucks, and generators shall be equipped with Best Available
Control Technology for emission reductions of NOx and PM.

i) Off-road heavy diesel engines shall meet the CARB’s most recent certification standard.

2011 Mitigation Measures

None

BIOLOGICAL RESOURCES

1998 Mitigation Measures (2011 revisions shown in underline and strike-out)

For the potential loss of natural habitat and native trees, the 1998 MND identified the following
mitigation measures that would reduce the impact to a less-than-significant level:

13a) The proposed Master Plan would include implementation of a Habitat Enhancement Plan that
would enhance oak woodlands, native grasslands, coastal scrub and riparian woodland, and
remove eucalyptus, French broom and other exotic plants from the California 1820 Exhibit
area and Upper Knowland Park. The Habitat Enhancement Plan should include the
following:

o An annual assessment of the species and distribution of invasive nonnative weeds
(examples of invasive species would include artichoke thistle, French broom, giant reed,
German ivy, pampas grass, Algerian ivy, acacia and eucalyptus). The assessment would
include a map and estimate of abundance of weeds.

» A management element for the control of each weedy species. Methods used for each
species should be based on current accepted best available practices, including hand-
pulling, cutting followed by topical application of suitable herbicide, use of livestock,
removal or burning of cut plant materials, and so on. The justification for the control
methods used should be explained, and a tracking system maintained to document areas
treated, methods used, and effectiveness of the results.
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BIOLOGICAL RESOURCES (continued)

o A revegetation element for areas where heavy infestations of weeds comprise a significant
portion of the existing vegetation. The riparian zone of lower Arroyo Viejo Creek, for
example, is so dominated by nonnative species that planting of indigenous tree and shrub
species following the removal of weeds is needed to speed up the restoration process. This
element would include a tracking system for areas treated, a record of the source and
species of plant materials used, methods of installation and maintenance, and an
assessment of the success of each effort.

13b) A Tree Protection and Revegetation Plan shall be prepared to protect, replace, and preserve
trees on the project site. The Plan shall include the following:

e Native trees lost to development shall be replanted at a minimum ratio of 3:1.
Non-native trees lost to development shall be replanted with native trees at a minimum
ratio of 1:1.

e Every 10 years, prepare a census of trees qualifying for protection under the Oakland
Tree Protection Ordinance within the project area. The census will document the
condition of such trees, and recommend actions to extend the life and health of the
trees. Recommended actions could include protective devices for reduction of
vandalism, excessive treading by pedestrians or rubbing of bark, modification of
drainage, erosion or sedimentation to protect trees, and modification of irrigation
patterns to reduce pathogens. Recommendations and actions taken would be reported
to the City of Oakland and the Department of Fish and Game.

e Protection of oaks in Upper Knowland Park outside of the developed areas of the Zoo
will be addressed through the development of a management element for Upper
Knowland Park inees : : 5 e

gea-l— Managernent practlces needed to achieve and maintain oak woodland and forest are:
a minimum of grazing livestock, especially during the dry months; few fires; and slope
stability. Maintenance of oak woodland would dovetail with weed control measures
discussed under Mitigation Measure 13a and the need to provide adequate mitigation for

the loss of grassland habitat as provided in the Habitat Enhancement Plan.

e The perimeter fence alighment and exhibit enclosure fencing shall be field-adjusted
during installation to further reduce the need to remove protected trees and minimize
disturbance in close proximity to the tree root systems. The final alighment of both the
perimeter fencing and enclosure fencing shall be overseen by a certified arborist and
adjustments made, where feasible, to minimize removal and damage to protected trees.

Where tree removal is unavoidable, replacement plantings shall be provided consistent
with the City’s Standard Conditions of Approval.

For the potential loss of wildlife habitat and obstruction of wildlife movement opportunities, the
1998 MND identified the following mitigation measures that would reduce the impact to a less-
than-significant level:

13c) The service road shall be a maximum of 15 feet in width and designed to accommodate

crossing by Alameda whipsnake and other wﬂdhfe where necessary, Although-mitigations
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BIOLOGICAL RESOURCES (continued)

impacts to the Alameda whipsnake.

For the potential direct mortality to Alameda whipsnakes and the loss of suitable habitat and
interference with movement opportunities for this species if present on the site, the 1998 MND
identified the following mitigation measures that would reduce the impact to a less-than-significant
level:

14c) Obtain appropriate authorizations from resource agencies to address possible incidental take
and a Permit for Management of a rare or threatened species pursuant to Fish and Game

Code Section 2081_and Section 7 of the Endangered Species Act, as called for under SCA-
BIO-10. The project applicant shall provide compensatory mitigation for impacts to

Alameda whipsnake habitat. Such mitigation shall be provided at a ratio of no less than 1:1
(at least one acre for every acre of impact), subject to any increase in this ratio that may be
required by the resource agencies. There is adequate area within Knowland Park to achieve
this mitigation ratio. Subject to the approval of the resource agencies, mitigation shall be
achieved through habitat restoration and enhancement within the California Exhibit
boundaries, the Ecological Recovery Zone, and othet locations within Knowland Park, at
another restoration location with an Alameda whipsnake habitat restoration plan area
approved by the U.S. Fish and Wildlife Service and the California Department of Fish and
Game, through the purchase of mitigation credits at a mitigation bank within the Hast Bay
region, or some combination of these options. The project applicant shall retain a qualified
biologist to prepatre an Alameda whipsnake Mitigation and Monitoring Plan in connection
with the apphcatlon for an 1nc1dental take authomzamon and Management Permit. :Phe

pfepafed—byhehe—Eﬁ&t—Bay—Zee}egteal—See}efy—The M1t1gat10n and Momtormg Plan will be
subject to approval by the California Department of Fish and Game and the U.S. Fish and
Wildlife Service. The Mitigation and Monitoring Plan shall include (a) a habitat restoration/

creation performance standard of no net loss of habitat functions and values; (b) location of
the mitigation site(s); (c) a detailed habitat restoration/creation plan for the mitigation site(s);
(d) provisions for timing and methods for invasive species removal, controls on herbicide
application, and worker training programs that, at a minimum and subject to the requirements
of the resource agencies, meet the applicable requirements of the Invasive Species Control

Element of the HEP; (f) provisions for interpretive programs and access restrictions;

() revegetation provisions that include cover requirements, methods of installation and
maintenance, a tracking system, a record of source and species of plant materials used in
revegetation; and (h) success criteria to be used to evaluate whether the restoration/creation
efforts have achieved the identified goals of the Mitigation and Monitoring Plan.

The proposed California Exhibit shall be modified to incorporate recommendations from
the 2011 Status Report (Swaim Biological, Inc. 2011), which include removing the
ampbhitheater from the stand of chamise-chaparral; restricting the California Interpretive
Center ten feet to the east and limiting grading to within ten feet of the edge of the building;
modifying and establishing controls to the bison/tule elk extension exhibit, and ensuring

that the perimeter fence is permeable to allow for unrestricted movement of Alameda
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BIOLOGICAL RESOURCES (continued)

whipsnake through the area. Controls associated with the bison/tule elk exhibit shall include
limiting the number of animals housed to 20 bison and 20 tule elk, maintaining protective
cover by creating irrigated pasture outside woodland habitat, and placing rock outcrops and
logs to serve as refugia for dlsDersmg snakes A—s&mm&fy—ef—fhe—meaﬁﬁes—te—be

14d) All removal of scrub or chaparral habitat shall be done by hand with axes or machetes.
Chain saws could be used for larger shrubs.

14e) A biologist qualified to handle Alameda whipsnakes shall monitor all scrub or chaparral
removal and all construction activities which may impact the Alameda whipsnake.

14¢) To reduce the potential for mortality on the service shuttle road to a level less than significant,
a maximum speed of ten 40 miles per hour shall be required and all shute-deivers-and
personnel driving te—d%e—e%fﬁfe—bfeeéﬁ&g—e%hfbﬁ will be 1nstructed to watch for and yleld to all
wildlife. Fhereoad 2 2 £ .
Specially demgned snake crossmgs under the service shuftle road may also be requlred

14h) Measures will be taken to prevent the spread of French broom on the site and to remove as
much French broom from the site as possible in order to keep it from degrading higher
quality whipsnake habitat.

For the potential introduction and spread of weed species, the 1998 MND identified the following
mitigation measure that would reduce the impact to a less-than-significant level:

15a) The operations and maintenance plan for the new exhibits shall include a weed management
and control element. This should include monitoring the natural portions of Upper
Knowland Park for infestations of non-native weeds, and implementation of control
measures to prevent the weeds from degrading the natural vegetation.

Standard Conditions of Approval
SCA-BIO-1: Tree Removal During Breeding Season

Prior to issuance of a tree removal permit

To the extent feasible, removal of any tree and/or other vegetation suitable for nesting of raptors
shall not occur during the breeding season of March 15 and August 15. If tree removal must occur
during the breeding season, all sites shall be surveyed by a qualified biologist to verify the presence
or absence of nesting raptors or other birds.

Pre-removal surveys shall be conducted within 15 days prior to start of work from March 15
through May 31, and within 30 days prior to the start of work from June 1 through August 15.
The pre-removal surveys shall be submitted to the Planning and Zoning Division and the Tree
Services Division of the Public Works Agency. If the survey indicates the potential presences of
nesting raptors or other birds, the biologist shall determine an appropriately sized buffer around
the nest in which no work will be allowed until the young have successfully fledged. The size of
the nest buffer will be determined by the biologist in consultation with the CDFG, and will be
based to a large extent on the nesting species and its sensitivity to disturbance. In general, buffer
sizes of 200 feet for raptors and 50 feet for other birds should suffice to prevent disturbance to
birds nesting in the urban environment, but these buffers may be increased or decreased, as
appropriate, depending on the bird species and the level of disturbance anticipated near the nest.
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BIOLOGICAL RESOURCES (continued)
SCA-BIO-2: Tree Removal Permit

Prior to issuance of a demolition, grading, or building permit

Prior to removal of any protected trees, per the Protected Tree Ordinance, located on the project
site or in the public right-of-way adjacent to the project, the project applicant must secure a tree
removal permit from the Tree Division of the Public Works Agency, and abide by the conditions
of that permit.

SCA-BIO-3: Tree Replacement Plantings
Prior to issuance of a final inspection of the building permit

Replacement plantings shall be required for erosion control, groundwater replenishment, visual
screening and wildlife habitat, and in order to prevent excessive loss of shade, in accordance with
the following criteria:

a) No tree replacement shall be required for the removal of nonnative species, for the removal of
trees which is required for the benefit of remaining trees, or where insufficient planting area
exists for a mature tree of the species being considered.

b) Replacement tree species shall consist of Seguoia sempervirens (Coast Redwood), Quercus agrifolia
(Coast Live Oak), Arbutus mengiesii Madrone), Aesculus californica (California Buckeye) or
Umbellnlaria californica (California Bay Laurel) or other tree species acceptable to the Tree
Services Division.

¢) Replacement trees shall be at least of twenty-four (24) inch box size, unless a smaller size is
recommended by the arborist, except that three fifteen (15) gallon size trees may be substituted
for each twenty-four (24) inch box size tree where appropriate.

d) Minimum planting areas must be available on site as follows:
i.  For Sequoia sempervirens, three hundred fifteen square feet per tree;
ii. For all other species listed in #2 above, seven hundred (700) square feet per tree.

e) In the event that replacement trees are required but cannot be planted due to site constraints,
an in lieu fee as determined by the master fee schedule of the city may be substituted for
required replacement plantings, with all such revenues applied toward tree planting in city
parks, streets and medians.

f) Plantings shall be installed prior to the issuance of a final inspection of the building permit,
subject to seasonal constraints, and shall be maintained by the project applicant until
established. The Tree Reviewer of the Tree Division of the Public Works Agency may require a
landscape plan showing the replacement planting and the method of irrigation. Any
replacement planting which fails to become established within one year of planting shall be
replanted at the project applicant’s expense.
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BIOLOGICAL RESOURCES (continued)
SCA-BIO-4: Tree Protection During Construction

Prior to issuance of a demolition, grading, or building permit

Adequate protection shall be provided during the construction period for any trees which are to
remain standing, including the following, plus any recommendations of an arborist:

a) Before the start of any clearing, excavation, construction or other work on the site, every
protected tree deemed to be potentially endangered by said site work shall be securely fenced
off at a distance from the base of the tree to be determined by the Consulting Arborist. Such
fences shall remain in place for duration of all such work. All trees to be removed shall be
clearly marked. A scheme shall be established for the removal and disposal of logs, brush, earth
and other debris which will avoid injury to any protected tree.

b) Where proposed development or other site work is to encroach upon the protected perimeter
of any protected tree, special measures shall be incorporated to allow the roots to breathe and
obtain water and nutrients. Any excavation, cutting, filing, or compaction of the existing
ground surface within the protected perimeter shall be minimized. No change in existing
ground level shall occur within a distance to be determined by the Consulting Arborist from
the base of any protected tree at any time. No burning or use of equipment with an open flame
shall occur near or within the protected perimeter of any protected tree.

¢) No storage or dumping of oil, gas, chemicals, or other substances that may be harmful to trees
shall occur within the distance to be determined by the Consulting Arborist from the base of
any protected trees, or any other location on the site from which such substances might enter
the protected perimeter. No heavy construction equipment or construction materials shall be
operated or stored within a distance from the base of any protected trees to be determined by
the tree reviewer. Wires, ropes, or other devices shall not be attached to any protected tree,
except as needed for support of the tree. No sign, other than a tag showing the botanical
classification, shall be attached to any protected tree.

d) Periodically during construction, the leaves of protected trees shall be thoroughly sprayed with
water to prevent buildup of dust and other pollution that would inhibit leaf transpiration.

e) If any damage to a protected tree should occur during or as a result of work on the site, the
project applicant shall immediately notify the Public Works Agency of such damage. If, in the
professional opinion of the Consulting Arborist, such tree cannot be preserved in a healthy
state, the Consulting Arborist shall require replacement of any tree removed with another tree
ot trees on the same site deemed adequate by the Tree Reviewer to compensate for the loss of
the tree that is removed.

f) All debris created as a result of any tree removal work shall be removed by the project
applicant from the property within two weeks of debris creation, and such debris shall be
propetly disposed of by the project applicant in accordance with all applicable laws, ordinances,
and regulations.

Amendment to Oakland Zoo Master Plan: Subsequent Mitigated Negative Declaration/ Addendum C-9



Appendixe C

1998 MITIGATION MEASURES, CITY OF OAKLAND
STANDARD CONDITIONS OF APPROVAL, AND 2011 MITIGATION MEASURES
APPLICABLE TO THE PROPOSED MASTER PLAN AMENDMENT

BIOLOGICAL RESOURCES (continued)
SCA-BIO-5: Whipsnake Habitat, Biological Monitor

Prior to issuance of a demolition, grading, or building permit and ongoing throughout
demolition, grading, and/or construction

If the project is located within confirmed Alameda Whipsnake Habitat area, the project applicant
shall hire an on-site biological site biological monitor shall instruct the project superintendent and
the construction crews (primarily the clearing, demolition and foundation crews) of the potential
presence, status and identification of Alameda Whipsnakes. The biological monitor shall also
provide information to the Planning and Zoning Division on the steps to take if a whipsnake is
seen on the project site, including who to contact, to ensure that whipsnakes are not harmed or
killed, as regulation by the federal Endangered Species Act.

SCA-BIO-6: Whipsnake Habitat, Placement of Debris
Prior to issuance of a demolition, grading, or building permit and throughout construction

If the project is located within confirmed Alameda Whipsnake Habitat area, the project applicant
shall ensure that the placement of construction debris is limited to the area immediate adjacent to
the foundation of the proposed buildings or and to the area between the foundation and the street.
Install flexible construction fencing at the limit of work line (approximately ten feet beyond the
foundation of the proposed building other than in the direction of the street). Such construction
fencing shall limit the placement of construction materials and construction debris to inside the
fencing.

SCA-BIO-7: Whipsnake Habitat, Barrier Fence
Prior to issuance of a demolition, grading, or building permit and throughout construction

If the project is located within confirmed Alameda Whipsnake Habitat area, the project applicant
shall install a solid fence to prevent whipsnakes from entering the work site. The snake barrier
shall be constructed as follows and shall remain in place throughout the entitre construction petiod:

a) Plywood sheets at least three feet in height above ground. Heavy duty geotextile fabric
approved by U.S. Fish and Wildlife Service and California Department of Fish and Game may
also be used for snake exclusion fences;

b) Buried four to six inches into the ground;

¢) Soil back-filled against the plywood fence to create a solid barrier at the ground;

d) Plywood sheets maintained in an upright position with wooden or masonry stakes;
¢) Ends of each plywood sheet overlapped to ensure a continuous barrier; and

f) An exclusion fence shall completely enclose the work site or construction area or approved
traps shall be installed at the ends of exclusion fence segments to allow capture and relocation
of Alameda whipsnake away from the construction area by a qualified biologist.
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BIOLOGICAL RESOURCES (continued)
SCA-BIO-8: Whipsnake Habitat, Downsloping Lots

Prior to issuance of a demolition, grading, or building permit and throughout construction

If the project is located within confirmed Alameda Whipsnake Habitat area, the project applicant
shall install erosion control devices, such as hay bales, at the downbhill limit of construction line to
prevent rocks and soil from moving downhill. No erosion control materials with plastic or nylon
monofilament netting shall be used.

SCA-BIO-9: Creek Protection Plan
Prior to and ongoing throughout demolition, grading and/or construction activities

a) The approved creek protection plan shall be included in the project drawings submitted for a
building permit (or other construction-related permit). The project applicant shall implement
the creek protection plan to minimize potential impacts to the creek during and after
construction of the project. The plan shall fully describe in plan and written form all erosion,
sediment, stormwater, and construction management measures to be implemented on-site.

b) If the plan includes a stormwater system, all stormwater outfalls shall include energy dissipation
that slows the velocity of the water at the point of outflow to maximize infiltration and
minimize erosion. The project shall not result in a substantial increase in stormwater runoff
volume or velocity to the creek or storm drains.

SCA-BIO-10: Regulatory Permits and Authorization
Prior to issuance of a demolition, grading, or building permit within vicinity of the creek

The project applicant shall obtain all necessary regulatory permits and authorizations from the
U.S. Army Corps of Engineers (Corps), Regional Water Quality Control Board (RWQCB),
California Department of Fish and Game, and the City of Oakland, and shall comply with all
conditions issued by applicable agencies. Required permit approvals and certifications may include,
but not be limited to the following:

a) U.S. Army Corps of Engineers (Corps): Section 404. Permit approval from the Corps shall be
obtained for the placement of dredge or fill material in Waters of the U.S., if any, within the
interior of the project site, pursuant to Section 404 of the federal Clean Water Act.

b) Regional Water Quality Control Board (RWQCB): Section 401 Water Quality Certification.
Certification that the project will not violate state water quality standards is required before the
Corps can issue a 404 permit, above.

¢) California Department of Fish and Game (CDFG): Section 1602 Lake and Streambed Alteration
Agreement. Work that will alter the bed or bank of a stream requires authorization from CDFG.

SCA-BIO-11: Creek Monitoring
Prior to issuance of a demolition, grading, or building permit within vicinity of the creek

A qualified geotechnical engineer and/or environmental consultant shall be retained and paid for
by the project applicant to make site visits during all grading activities; and as a follow-up, submit
to the Building Services Division a letter certifying that the erosion and sedimentation control
measures set forth in the Creek Protection Permit submittal material have been instituted during
the grading activities.
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BIOLOGICAL RESOURCES (continued)
SCA-BIO-12: Creek Landscaping Plan

Prior to issuance of a demolition, grading, or building permit within vicinity of the creek

The project applicant shall develop a final detailed landscaping and irrigation plan for review and
approval by the Planning and Zoning Division prepared by a licensed landscape architect or other
qualified person. Such a plan shall include a planting schedule, detailing plant types and locations,
and a system for temporary irrigation of plantings.

a) Plant and maintain only drought-tolerant plants on the site where appropriate as well as native
and riparian plants in and adjacent to riparian corridors. Along the riparian corridor, native
plants shall not be disturbed to the maximum extent feasible. Any areas disturbed along the
riparian corridor shall be replanted with mature native riparian vegetation and be maintained to
ensure survival.

b) All landscaping indicated on the approved landscape plan shall be installed prior to the
issuance of a Final inspection of the building permit, unless bonded pursuant to the provisions
of Section 17.124.50 of the Oakland Planning Code.

c) All landscaping areas shown on the approved plans shall be maintained in neat and safe
conditions, and all plants shall be maintained in good growing condition and, whenever
necessary replaced with new plant materials to ensure continued compliance with all applicable
landscaping requirements. All paving or impervious surfaces shall occur only on approved
areas.

SCA-BIO-13: Creek Dewatering and Aquatic Life
Prior to the start of and ongoing throughout any in-water construction activity

a) If any dam or other artificial obstruction is constructed, maintained, or placed in operation
within the stream channel, ensure that sufficient water is allowed to pass down channel at all
times to maintain aquatic life (native fish, native amphibians, and western pond turtles) below
the dam or other artificial obstruction.

b) The project applicant shall hire a biologist, and obtain all necessary State and federal permits
(e.g. CDFG Scientific Collecting Permit), to relocate all native fish/native amphibians/pond
turtles within the work site, prior to dewatering. The applicant shall first obtain a project-
specific authorization from the CDFG and/or the USFWS, as applicable to relocate these
animals. Captured native fish/native amphibians/pond turtles shall be moved to the nearest
appropriate site on the stream channel downstream. The biologist/contractor shall check daily
for stranded aquatic life as the water level in the dewatering area drops. All reasonable efforts
shall be made to capture and move all stranded aquatic life observed in the dewatered areas.
Capture methods may include fish landing nets, dip nets, buckets, and by hand. Captured
aquatic life shall be released immediately in the nearest appropriate downstream site. This
condition does not allow the take or disturbance of any state or federally listed species, nor
state-listed species of special concern, unless the applicant obtains a project specific
authorization from the CDFG and/or the USFWS, as applicable.
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BIOLOGICAL RESOURCES (continued)
SCA-BIO-14: Creek Dewatering and Diversion

Prior to the start of any in-water construction activities

If installing any dewatering or diversion device(s), the project applicant shall develop and
implement a detailed dewatering and diversion plan for review and approval by the Building
Services Division. All proposed dewatering and diversion practices shall be consistent with the
requirements of the Streambed Alteration Agreement issued by the California Department of Fish
and Game.

a) Ensure that construction and operation of the devices meet the standards in the latest edition
of the Erosion and Sediment Control Field Manual published by the Regional Water Quality
Control Board (RWQCB).

b) Construct coffer dams and/or water diversion system of a non-erodible material which will
cause little or no siltation. Maintain coffer dams and the water diversion system in place and
functional throughout the construction period. If the coffer dams or water diversion system
fail, repair immediately based on the recommendations of a qualified environmental consultant.
Remove devices only after construction is complete and the site stabilized.

¢) Pass pumped water through a sediment settling device before returning the water to the stream
channel. Provide velocity dissipation measures at the outfall to prevent erosion.

SCA-BIO-15: Vegetation Management Plan on Creekside Properties
Prior to issuance of a demolition, grading, and/or construction and ongoing

The project applicant shall submit a vegetation management plan for review and approval by the
Planning and Zoning Division, Fire Services Division, and Environmental Services Division of the
Public Works Agency that includes, if deemed appropriate, the following measures:

a) Identify and do not disturb a 20-foot creek buffer from the top of the creek bank. If the top of
bank cannot be identified, leave a 50-foot buffer from the centetline of the creek or as wide a
buffer as possible between the creek centetline and the proposed site development.

b) Identify and leave” islands” of vegetation in order to prevent erosion and landslides and protect
nesting habitat.

¢) Leave at least 6 inches of vegetation on the site.

d) Trim tree branches from the ground up (limbing up) and leave tree canopy intact.
e) Leave stumps and roots from cut down trees to prevent erosion.

f) Plant fire-appropriate, drought-tolerant, preferably native vegetation.

@) Err on the side of caution. If you don’t know if a plant, tree or area is sensitive, ask for a second
opinion before you cut.

h) Provide erosion and sediment control protection if cutting vegetation on a steep slope.

i) Leave tall shrubbery at least 3-feet high.

j) Fence off sensitive plant habitats and creek areas to protect from goat grazing.
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BIOLOGICAL RESOURCES (continued)

k) Obtain a tree protection permit for a protected tree (includes all mature trees except eucalyptus
and Monterey pine).

) Contact the City Tree Department (615-5850) for dead trees.

m) Do not clear-cut vegetation. This can lead to erosion and severe water quality problems and
destroy important habitat.

n) Do not remove vegetation within 20-feet of the top of bank. If the top of bank cannot be
identified, do not cut within 50-feet of the centerline of the creek or as wide a buffer as possible
between the creek centerline and the proposed site development.

o) Do not trim/prune branches that ate larger than 4 inches in diameter.
p) Do not remove tree canopy.

q) Do not dump cut vegetation in a creek.

r) Do not cut tall shrubbery to less than 3-feet high.

s) Do not cut of short vegetation (grasses, ground-cover) to less than 6-inches high.

2011 Mitigation Measures

Mitigation Measure BIO-1: The project applicant shall prepare a wetland delineation of the site
which shall be verified by the U.S. Army Corps of Engineers to confirm the extent of jurisdictional
waters on the site, including the reach of Arroyo Viejo Creek and the entire California Exhibit area.
As required under SCA-BIO-10, the project applicant shall obtain all necessary regulatory permits
and authorizations and shall comply with all conditions issued by applicable agencies. In the remote
instance that the 950-square-foot potential seasonal wetland is considered a jurisdictional waters of
the State by the Regional Water Quality Control Board, a mitigation program shall be developed and
implemented by the project applicant. If required, the mitigation program shall provide for a
minimum 1:1 on-site replacement for this potential seasonal wetland feature, the mitigation program
shall be approved by the Regional Water Quality Control Board, and any created habitat shall be
monitored for a minimum of three years or until all success criteria have been met.

CULTURAL RESOURCES
1998 Mitigation Measures

None

Standard Conditions of Approval

52 Archaeological Resources
Ongoing throughout demolition, grading, and/or construction

a) Pursuant to CEQA Guidelines section 15064.5 (f), “provisions for historical or unique
archaeological resources accidentally discovered during construction” should be instituted.
Therefore, in the event that any prehistoric or historic subsurface cultural resources are
discovered during ground disturbing activities, all work within 50 feet of the resources shall be
halted and the project applicant and/or lead agency shall consult with a qualified archaeologist
or paleontologist to assess the significance of the find. If any find is determined to be
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CULTURAL RESOURCES (continued)

significant, representatives of the project proponent and/or lead agency and the qualified
archaeologist would meet to determine the appropriate avoidance measures or other
appropriate measure, with the ultimate determination to be made by the City of Oakland. All
significant cultural materials recovered shall be subject to scientific analysis, professional
museum curation, and a report prepared by the qualified archaeologist according to current
professional standards.

b) In considering any suggested measure proposed by the consulting archaeologist in order to
mitigate impacts to historical resources or unique archaeological resources, the project
applicant shall determine whether avoidance is necessary and feasible in light of factors such as
the nature of the find, project design, costs, and other considerations. If avoidance is
unnecessary or infeasible, other appropriate measures (e.g., data recovery) shall be instituted.
Work may proceed on other parts of the project site while measure for historical resources or
unique archaeological resoutces is catried out.

¢) Should an archaeological artifact or feature be discovered on-site during project construction, all
activities within a 50-foot radius of the find would be halted until the findings can be fully
investigated by a qualified archaeologist to evaluate the find and assess the significance of the find
according to the CEQA definition of a historical or unique archaeological resource. If the deposit
is determined to be significant, the project applicant and the qualified archaeologist shall meet to
determine the appropriate avoidance measures or other appropriate measure, subject to approval
by the City of Oakland, which shall assure implementation of appropriate measure measures
recommended by the archaeologist. Should archaeologically-significant materials be recovered,
the qualified archaeologist shall recommend appropriate analysis and treatment, and shall prepare
a report on the findings for submittal to the Northwest Information Center.

53 Human Remains
Ongoing throughout demolition, grading, and/or construction

In the event that human skeletal remains are uncovered at the project site during construction or
ground-breaking activities, all work shall immediately halt and the Alameda County Coroner shall
be contacted to evaluate the remains, and following the procedures and protocols pursuant to
Section 15064.5 (e)(1) of the CEQA Guidelines. If the County Coroner determines that the
remains are Native American, the City shall contact the California Native American Heritage
Commission (NAHC), pursuant to subdivision (c) of Section 7050.5 of the Health and Safety
Code, and all excavation and site preparation activities shall cease within a 50-foot radius of the
find until appropriate arrangements are made. If the agencies determine that avoidance is not
feasible, then an alternative plan shall be prepared with specific steps and timeframe required to
resume construction activities. Monitoring, data recovery, determination of significance and
avoidance measures (if applicable) shall be completed expeditiously.

54 Paleontological Resources
Ongoing throughout demolition, grading, and/or construction

In the event of an unanticipated discovery of a paleontological resource during construction,
excavations within 50 feet of the find shall be temporarily halted or diverted until the discovery is
examined by a qualified paleontologist (per Society of Vertebrate Paleontology standards (SVP
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CULTURAL RESOURCES (continued)

1995,1996)). The qualified paleontologist shall document the discovery as needed, evaluate the
potential resource, and assess the significance of the find. The paleontologist shall notify the
appropriate agencies to determine procedures that would be followed before construction is
allowed to resume at the location of the find. If the City determines that avoidance is not feasible,
the paleontologist shall prepare an excavation plan for mitigating the effect of the project on the
qualities that make the resource important, and such plan shall be implemented. The plan shall be
submitted to the City for review and approval.

2011 Mitigation Measures

None
GEOLOGY AND SOILS

1998 Mitigation Measures (2011 revisions shown in underline and strike-out)

For the potential short-term erosion impact, the 1998 MND concluded that compliance with the
City’s grading regulations (Ordinance No. 10312) codified in the Oakland Municipal Code as
Section 15.04.780 along with the following mitigation measures would reduce the impact to a less-
than-significant level:

2a) Facilities and infrastructure improvements should be designed to control runoff so that it is
not directed over unprotected slopes. Drainage improvements shall be designed to adequately
collect surface water runoff and convey it to the proper storm drain system. A permanent
storm drain shall be designed, installed, and maintained to catch water from the existing
natural drainage pattern in Knowland Park above Stella Street. The water will be redirected to
City storm drain system.

2¢) Grading and construction activities shall be restricted to the dry season. Exposed surface
areas shall be watered down, especially during construction, to reduce wind erosion.

For the potential impact on water quality, channel capacity, and flow patterns in Arroyo Viejo
Creek and the site’s intermittent and ephemeral waterways due to construction-period erosion and
uncontrolled surface water runoff, the 1998 MND concluded that compliance with the City’s
grading regulations (Ordinance No. 10312) codified in the Oakland Municipal Code as Section
15.04.780 and the following mitigation measure would reduce the impact to a less-than-significant
level:

3a) Mitigation Measures 2a and 2¢ threugh2d shall be implemented.

For the potential impact related to earthquake hazards, the following mitigation measures, as
identified in the 1998 MND and modified by the City Council, were found to reduce the impact to
a less-than-significant level:

5¢) All proposed structures shall be designed and constructed in accordance with the Uniform
Building Code and California Amendments. The interpretation of the applicability of the
appropriate UBC standard for each proposed structure shall be determined by the Oakland
Building and Engineering staff at the time of preliminary plan submittal.

5d) Proper earthquake-resistant techniques for securing indoor fixtures, machinery and
furnishings within proposed structutes shall be used duting construction to minimize the risk
of damage or injury from toppled objects.
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GEOLOGY AND SOILS (continued)

5e¢) The Zoo’s Emergency Preparedness and Response Plan and Animal Capture Plan shall be
updated as proposed facilities are developed. The Zoo and Neighborhood (KPHA and
SHRA) Associations will work together to educate the neighborhood about the Zoo’s
Emergency Preparedness and Response Plan and how it is implemented. This will be
accomplished through written communication and a phone tree. The Zoo will provide a
demonstration to the representatives of KPHA and SHRA of the safety of the animal
enclosures in case of a natural disaster.

Standard Conditions of Approval
SCA-GEO-1: Soils Report

A preliminary soils report for each construction site within the project area shall be required as part
of this project and submitted for review and approval by the Building Services Division. The soils
reports shall be based, at least in part, on information obtained from on-site testing. Specifically the
minimum contents of the report should include:

A. Logs of borings and/or profiles of test pits and trenches:

a) The minimum number of borings acceptable, when not used in combination with test pits
or trenches, shall be two (2), when in the opinion of the Soils Engineer such borings shall
be sufficient to establish a soils profile suitable for the design of all the footings,
foundations, and retaining structures.

b) The depth of each boring shall be sufficient to provide adequate design criteria for all
proposed structures.

¢) All boring logs shall be included in the soils report.
B. Test pits and trenches

a) Test pits and trenches shall be of sufficient length and depth to establish a suitable soils
profile for the design of all proposed structures.

b) Soils profiles of all test pits and trenches shall be included in the soils report.

C. A plat shall be included which shows the relationship of all the borings, test pits, and trenches
to the exterior boundary of the site. The plat shall also show the location of all proposed site
improvements. All proposed improvements shall be labeled.

D. Copies of all data generated by the field and/or laboratory testing to determine allowable soil
bearing pressures, sheer strength, active and passive pressures, maximum allowable slopes
where applicable and any other information which may be required for the proper design of
foundations, retaining walls, and other structures to be erected subsequent to or concurrent
with work done under the grading permit.

E. Soils Report. A written report shall be submitted which shall include, but is not limited to, the
following:

a) Site description;

b) Local and site geology;

¢) Review of previous field and laboratory investigations for the site;
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GEOLOGY AND SOILS (continued)

d) Review of information on or in the vicinity of the site on file at the Information Counter,
City of Oakland, Office of Planning and Building;

e) Site stability shall be addressed with particular attention to existing conditions and proposed
corrective attention to existing conditions and proposed corrective actions at locations
where land stability problems exist;

f) Conclusions and recommendations for foundations and retaining structures, resistance to
lateral loading, slopes, and specifications, for fills, and pavement design as required;

g) Conclusions and recommendations for temporary and permanent erosion control and
drainage. If not provided in a separate report they shall be appended to the required soils
report;

h) All other items which a Soils Engineer deems necessary;
i) The signature and registration number of the Civil Engineer preparing the report.

F. The Director of Planning and Building may reject a report that she/he believes is not
sufficient. The Director of Planning and Building may refuse to accept a soils report if the
certification date of the responsible soils engineer on said document is more than three years
old. In this instance, the Director may be require that the old soils report be recertified, that an
addendum to the soils report be submitted, or that a new soils report be provided.

SCA-GEO-2: Geotechnical Report

a) A site-specific, design level, landslide or liquefaction geotechnical investigation for each
construction site within the project area shall be required as part of this project and submitted
for review and approval by the Building Services Division. Specifically:

i. Each investigation shall include an analysis of expected ground motions at the site from
identified faults. The analyses shall be accordance with applicable City ordinances and
polices, and consistent with the most recent version of the California Building Code,
which requires structural design that can accommodate ground accelerations expected
from identified faults.

ii. The investigations shall determine final design parameters for the walls, foundations,
foundation slabs, surrounding related improvements, and infrastructure (utilities, roadways,
parking lots, and sidewalks).

iii. The investigations shall be reviewed and approved by a registered geotechnical engineer. All
recommendations by the project engineer, geotechnical engineer, shall be included in the
tinal design, as approved by the City of Oakland.

iv. The geotechnical report shall include a map prepared by a land surveyor or civil engineer that
shows all field work and location of the “No Build” zone. The map shall include a statement
that the locations and limitations of the geologic features are accurate representations of said
features as they exist on the ground, were placed on this map by the surveyor, the civil
engineer or under their supervision, and are accurate to the best of their knowledge.

v. Recommendations that are applicable to foundation design, earthwork, and site preparation
that were prepared prior to or during the projects design phase, shall be incorporated in the
project.
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GEOLOGY AND SOILS (continued)

vi. Final seismic considerations for the site shall be submitted to and approved by the City
of Oakland Building Services Division prior to commencement of the project.

vil. A peer review is required for the geotechnical report. Personnel reviewing the
geotechnical report shall approve the report, reject it, or withhold approval pending the
submission by the applicant or subdivider of further geologic and engineering studies to
more adequately define active fault traces.

Implementation of SCA-GEO-2 shall include the following in the geotechnical investigation
prepared for the proposed California Interpretive Center:

o The design-level geotechnical investigation shall identify methods for site preparation and grading
to stabilize existing fill areas and prepare the site for foundation and retaining wall construction.
Measures may include reworking of existing fill soils, removal of oversized concrete and debris
from fill, and crushing of oversized materials.

o The design-level geotechnical investigation shall confirm and revise 2007 California Building
Code seismic design parameters as presented in the SMND/Addendum.

o The geotechnical design investigation shall include design recommendations for retaining walls,
foundations, concrete slabs, pavements, walkways, surface and subsurface drainage measures,
and utility trench construction and backfill. The foundations are anticipated to be spread
footings, thickened mat slabs, pier and grade beam and other conventional foundation types.

o The geotechnical investigation shall outline the details of geotechnical plan review.
Recommendations of the project geotechnical engineer shall be included in the final
construction drawings, as approved by the City of Oakland.

o The geotechnical investigation shall identify the geotechnical observation and testing services
recommended during construction. During construction the geotechnical engineer shall
perform observations and testing services and shall prepate a final report documenting results
of his or her work.

o The City of Oakland shall provide peer review of the design-level geotechnical investigation
and grading plan. The Oakland Zoo shall be responsible for the cost of the review. Revisions
to the report and the design of project facilities shall be made to satisfy review comments by
the City of Oakland peer reviewer.

o During the construction phase, cut slopes, keyways, and grading for the building pad that
expose bedrock shall be mapped by the project engineering geologist. An as-graded geologic
map shall be prepared showing the details of observed features and conditions.

o The geotechnical investigation shall include a map prepared by a land surveyor or civil engineer
that shows the locations and elevation of key features (e.g., keyways, subdrains and their
cleanouts, cut slopes, and cut pads). The map shall include a statement that the locations and
limitations of the features are accurate representations of said features as they exist on the
ground; were placed on this map by the surveyor, the civil engineer or under their supervision;
and are accurate to the best of their knowledge.

» Final seismic considerations for the site shall be submitted to and approved by the City of
Oakland Building Services Division prior to commencement of the project.
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GEOLOGY AND SOILS (continued)
2011 Mitigation Measures

None
GLOBAL CLIMATE CHANGE
1998 Mitigation Measures

None

Standard Conditions of Approval

None

2011 Mitigation Measures

None
HAZARDS AND HAZARDOUS MATERIALS
1998 Mitigation Measures

None

Standard Conditions of Approval
SCA-HAZ-1: Hazards Best Management Practices

Prior to commencement of demolition, grading, or construction

The project applicant and construction contractor shall ensure that construction Best Management
Practices (BMPs) are implemented as part of construction to minimize the potential negative
effects to groundwater and soils. These shall include the following:

a) Follow manufacture’s recommendations on use, storage, and disposal of chemical products
used in construction;

b) Avoid overtopping construction equipment fuel gas tanks;

¢) During routine maintenance of construction equipment, propetly contain and remove grease
and oils;

d) Properly dispose of discarded containers of fuels and other chemicals.

e) Ensure that construction would not have a significant impact on the environment or pose a
substantial health risk to construction workers and the occupants of the proposed
development. Soil sampling and chemical analyses of samples shall be performed to determine
the extent of potential contamination beneath all UST’s, elevator shafts, clarifiers, and
subsurface hydraulic lifts when on-site demolition, or construction activities would potentially
affect a particular development or building.

f) If soil, groundwater or other environmental medium with suspected contamination is
encountered unexpectedly during construction activities (e.g., identified by odor or visual staining,
or if any underground storage tanks, abandoned drums or other hazardous materials or wastes
are encountered), the applicant shall cease work in the vicinity of the suspect material, the area
shall be secured as necessary, and the applicant shall take all appropriate measures to protect
human health and the environment. Appropriate measures shall include notification of regulatory
agency(ies) and implementation of the actions described in the City’s Standard Conditions of
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HAZARDS AND HAZARDOUS MATERIALS (continued)

Approval, as necessary, to identify the nature and extent of contamination. Work shall not
resume in the area(s) affected until the measures have been implemented under the oversight of
the City or regulatory agency, as appropriate.

SCA-HAZ-2: Hazardous Materials Business Plan
Prior to handling, storage or transporting hazardous materials

The project applicant shall submit a Hazardous Materials Business Plan for review and approval by
Fire Prevention Bureau, Hazardous Materials Unit. Once approved this plan shall be kept on file
with the City and will be updated as applicable. The purpose of the Hazardous Materials Business
Plan is to ensure that employees are adequately trained to handle the materials and provides
information to the Fire Services Division should emergency response be required. The Hazardous
Materials Business Plan shall include the following:

a) The types of hazardous materials or chemicals stored and/or used on site, such as petroleum
fuel products, lubricants, solvents, and cleaning fluids.

b) The location of such hazardous materials.
¢) An emergency response plan including employee training information

d) A plan that describes the manner in which these materials are handled, transported and

disposed.

2011 Mitigation Measures

None
HYDROLOGY AND WATER QUALITY

1998 Mitigation Measures (2011 revisions shown in underline and strike-out)

To mitigate for increased water turbidity, the following mitigation measure shall be implemented:

10a) Mitigation Measures 2a and 2 ¢ 24 shall be implemented.

Standard Conditions of Approval

SCA-HYDRO-1: Stormwater Pollution Prevention Plan (SWPPP)
Prior to and ongoing throughout grading and construction activities

The project applicant must obtain coverage under the General Construction Activity Storm Water
Permit (General Construction Permit) issued by the State Water Resources Control Board (SWRCB).
The project applicant must file a notice of intent (NOI) with the SWRCB. The project applicant will
be required to prepare a Stormwater Pollution Prevention Plan (SWPPP) and submit the plan for
review and approval by the Building Services Division. At a minimum, the SWPPP shall include a
description of construction matetials, practices and equipment storage and maintenance; a list of
pollutants likely to contact stormwater; site-specific erosion and sedimentation control practices; a
list of provisions to eliminate or reduce discharge of materials to stormwater; Best Management
Practices (BMPs); and an inspection and monitoring program. Prior to the issuance of any
construction-related permits, the project applicant shall submit to the Building Services Division a
copy of the SWPPP as evidence of submittal of the NOI to the SWRCB. Implementation of the
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HYDROLOGY AND WATER QUALITY (continued)

SWPPP shall start with the commencement of construction and continue through the completion of
the project. After construction is completed, the project applicant shall submit a notice of
termination to the SWRCB.

SCA-HYDRO-2: Drainage Plan for Projects on Slopes Greater Than 20 Percent
Prior to issuance of building (or other construction-related permit)

The project drawings for a building permit (or other construction-related permit) shall contain a
drainage plan to be reviewed and approved by the Building Services Division. The drainage plan
shall include measures to reduce the post-construction volume and velocity of stormwater runoff
to the maximum extent practicable. Stormwater runoff shall not be augmented to adjacent
properties or creeks.

SCA-HYDRO-3: Post-Construction Stormwater Management Plan
Prior to issuance of building permit (or other construction-related permit)

The applicant shall comply with the requirements of Provision C.3 of the National Pollutant
Discharge Elimination System (NPDES) permit issued to the Alameda Countywide Clean Water
Program. The applicant shall submit with the application for a building permit (or other
construction-related permit) a completed Stormwater Supplemental Form for the Building
Services Division. The project drawings submitted for the building permit (or other construction-
related permit) shall contain a stormwater pollution management plan, for review and approval by
the City, to limit the discharge of pollutants in stormwater after construction of the project to the
maximum extent practicable.

a) The post-construction stormwater pollution management plan shall include and identify the
following:

i.  All proposed impervious surface on the site;
ii. Anticipated directional flows of on-site stormwater runoff; and

iii. Site design measures to reduce the amount of impervious surface area and directly
connected impervious surfaces; and

iv. Source control measures to limit the potential for stormwater pollution; and
v. Stormwater treatment measures to remove pollutants from stormwater runoff; and

vi. Hydromodification management measures so that post-project stormwater runoff does not
exceed the flow and duration of pre-project runoff, if required under the NPDES permit.

b) The following additional information shall be submitted with the post-construction stormwater
pollution management plan:

i. Detailed hydraulic sizing calculations for each stormwater treatment measure proposed; and

ii. Pollutant removal information demonstrating that any proposed manufactured/ mechanical
(i.e., non-landscape-based) stormwater treatment measure, when not used in combination
with a landscape-based treatment measure, is capable or removing the range of pollutants
typically removed by landscape-based treatment measures.
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All proposed stormwater treatment measures shall incorporate appropriate planting materials for
stormwater treatment (for landscape-based treatment measures) and shall be designed with
considerations for vector/mosquito control. Proposed planting materials for all proposed
landscape-based stormwater treatment measures shall be included on the landscape and irrigation
plan for the project. The applicant is not required to include on-site stormwater treatment
measures in the post-construction stormwater pollution management plan if he or she secures
approval from Planning and Zoning of a proposal that demonstrates compliance with the
requirements of the City’s Alternative Compliance Program.

Prior to final permit inspection, the applicant shall implement the approved stormwater pollution
management plan.

SCA-HYDRO-4: Maintenance Agreement for Stormwater Treatment Measures
Prior to final zoning inspection

For projects incorporating stormwater treatment measures, the applicant shall enter into the
“Standard City of Oakland Stormwater Treatment Measures Maintenance Agreement,” in
accordance with Provision C.3.e of the NPDES permit, which provides, in part, for the following:

i. The applicant accepting responsibility for the adequate installation/construction, operation,
maintenance, inspection, and reporting of any on-site stormwater treatment measures being
incorporated into the project until the responsibility is legally transferred to another entity; and

ii. Legal access to the on-site stormwater treatment measures for representatives of the City, the local
vector control district, and staff of the Regional Water Quality Control Board, San Francisco
Region, for the purpose of verifying the implementation, operation, and maintenance of the on-
site stormwater treatment measures and to take corrective action if necessary. The agreement
shall be recorded at the County Recorder’s Office at the applicant’s expense.

SCA-HYDRO-5: Erosion, Sedimentation and Debris Control Measures
Prior to issuance of demolition, grading, or construction-related permit

The project applicant shall submit an erosion and sedimentation control plan for review and
approval by the Building Services Division. All work shall incorporate all applicable “Best
Management Practices” (BMPs) for the construction industry, and as outlined in the Alameda
Countywide Clean Water Program pamphlets, including BMP’s for dust, erosion and
sedimentation abatement per Chapter Section 15.04 of the Oakland Municipal Code. The
measures shall include, but are not limited to, the following:

a) On sloped properties, the downhill end of the construction area must be protected with silt
fencing (such as sandbags, filter fabric, silt curtains, etc.) and hay bales oriented parallel to the
contours of the slope (at a constant elevation) to prevent erosion into the creek.

b) In accordance with an approved erosion control plan, the project applicant shall implement
mechanical and vegetative measures to reduce erosion and sedimentation, including
appropriate seasonal maintenance. One hundred (100) percent degradable erosion control
fabric shall be installed on all graded slopes to protect and stabilize the slopes during
construction and before permanent vegetation gets established. All graded areas shall be
temporarily protected from erosion by seeding with fast growing annual species. All bare slopes
must be covered with staked tarps when rain is occurring or is expected.
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HYDROLOGY AND WATER QUALITY (continued)

)

d)

k)

)

m) Temporary fencing is required for sites without existing fencing between the creek and the

n)

Minimize the removal of natural vegetation or ground cover from the site in order to minimize
the potential for erosion and sedimentation problems. Maximize the replanting of the area with
native vegetation as soon as possible.

All work in or near creek channels must be performed with hand tools and by a minimum
number of people. Immediately upon completion of this work, soil must be repacked and native
vegetation planted.

Install filter materials (such as sandbags, filter fabric, etc.) at the storm drain inlets nearest to the
creek side of the project site prior to the start of the wet weather season (October 15); site
dewatering activities; street washing activities; saw cutting asphalt or concrete; and in order to
retain any debris flowing into the City storm drain system. Filter materials shall be maintained
and/or replaced as necessaty to ensure effectiveness and prevent street flooding.

Ensure that concrete/granite supply trucks or concrete/plaster finishing operations do not
discharge wash water into the creek, street gutters, or storm drains.

Direct and locate tool and equipment cleaning so that wash water does not discharge into the
creek.

Create a contained and covered area on the site for storage of bags of cement, paints, flammables,
oils, fertilizers, pesticides, or any other materials used on the project site that have the potential
for being discharged to the storm drain system by the wind or in the event of a material spill. No
hazardous waste material shall be stored on site.

Gather all construction debris on a regular basis and place them in a dumpster or other container
which is emptied or removed on a weekly basis. When appropriate, use tarps on the ground to
collect fallen debris or splatters that could contribute to stormwater pollution.

Remove all dirt, gravel, refuse, and green waste from the sidewalk, street pavement, and storm
drain system adjoining the project site. During wet weather, avoid driving vehicles off paved
areas and other outdoor work.

Broom sweep the street pavement adjoining the project site on a daily basis. Caked-on mud or
dirt shall be scraped from these areas before sweeping. At the end of each workday, the entire
site must be cleaned and secured against potential erosion, dumping, or discharge to the creek.

All erosion and sedimentation control measures implemented during construction activities, as
well as construction site and materials management shall be in strict accordance with the
control standards listed in the latest edition of the Erosion and Sediment Control Field Manual
published by the Regional Water Quality Board (RWQB).

construction site and shall be placed along the side adjacent to construction (or both sides of
the creek if applicable) at the maximum practical distance from the creek centerline. This area
shall not be disturbed during construction without prior approval of Planning and Zoning,.

All erosion and sedimentation control measures shall be monitored regularly by the project
applicant. The City may require erosion and sedimentation control measures to be inspected by
a qualified environmental consultant (paid for by the project applicant) during or after rain
events. If measures are insufficient to control sedimentation and erosion then the project
applicant shall develop and implement additional and more effective measures immediately.
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j) Remove all dirt, gravel, refuse, and green waste from the sidewalk, street pavement, and storm
drain system adjoining the project site. During wet weather, avoid driving vehicles off paved
areas and other outdoor work.

k) Broom sweep the street pavement adjoining the project site on a daily basis. Caked-on mud or
dirt shall be scraped from these areas before sweeping. At the end of each workday, the entire
site must be cleaned and secured against potential erosion, dumping, or discharge to the creek.

) All erosion and sedimentation control measures implemented during construction activities, as
well as construction site and materials management shall be in strict accordance with the
control standards listed in the latest edition of the Erosion and Sediment Control Field Manual
published by the Regional Water Quality Board (RWQB).

m) Temporary fencing is required for sites without existing fencing between the creek and the
construction site and shall be placed along the side adjacent to construction (or both sides of
the creek if applicable) at the maximum practical distance from the creek centerline. This area
shall not be disturbed during construction without prior approval of Planning and Zoning,

n) All erosion and sedimentation control measures shall be monitored regularly by the project
applicant. The City may require erosion and sedimentation control measures to be inspected by
a qualified environmental consultant (paid for by the project applicant) during or after rain
events. If measures are insufficient to control sedimentation and erosion then the project
applicant shall develop and implement additional and more effective measures immediately.

2011 Mitigation Measures

None
LAND USE, RECREATION AND PLANNING
1998 Mitigation Measures

None

Standard Conditions of Approval

None

2011 Mitigation Measures

None
NOISE
1998 Mitigation Measures

None

Standard Conditions of Approval
SCA-NOISE-1: Days/Hours of Construction Operation

Ongoing throughout demolition, grading, and/or construction

The project applicant shall require construction contractors to limit standard construction
activities as follows:

Construction activities are limited to between 7:00 AM and 7:00 PM Monday through Friday,
except that pile driving and/or other extreme noise generating activities greater than 90 dBA
shall be limited to between 8:00 AM and 4:00 PM Monday through Friday.
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NOISE (continued)

Any construction activity proposed to occur outside of the standard hours of 7:00 AM to

7:00 PM Monday through Friday for special activities (such as concrete pouring which may
require more continuous amounts of time) shall be evaluated on a case by case basis, with criteria
including the proximity of residential uses and a consideration of resident’s preferences for
whether the activity is acceptable if the overall duration of construction is shortened and such
construction activities shall only be allowed with the prior written authorization of the Building
Services Division.

Construction activity shall not occur on Saturdays, with the following possible exceptions:

i. Prior to the building being enclosed, requests for Saturday construction for special activities
(such as concrete pouring which may require more continuous amounts of time), shall be
evaluated on a case by case basis, with criteria including the proximity of residential uses and a
consideration of resident’s preferences for whether the activity is acceptable if the overall
duration of construction is shortened. Such construction activities shall only be allowed on
Saturdays with the prior written authorization of the Building Services Division.

ii. After the building is enclosed, requests for Saturday construction activities shall only be
allowed on Saturdays with the prior written authorization of the Building Services Division,
and only then within the interior of the building with the doors and windows closed.

No extreme noise generating activities (greater than 90 dBA) shall be allowed on Saturdays, with
no exceptions.

No construction activity shall take place on Sundays or Federal holidays.

Construction activities include but are not limited to: truck idling, moving equipment (including
trucks, elevators, etc) or materials, deliveries, and construction meetings held on-site in a non-
enclosed area.

Applicant shall use temporary power poles instead of generators where feasible.

SCA-NOISE-2: Noise Control
Ongoing throughout demolition, grading, and/or construction

To reduce noise impacts due to construction, the project applicant shall require construction

contractors to implement a site-specific noise reduction program, subject to the Planning and
Zoning Division and the Building Services Division review and approval, which includes the

following measures:

a) Equipment and trucks used for project construction shall utilize the best available noise control
techniques (e.g., improved mufflers, equipment redesign, use of intake silencers, ducts, engine
enclosures and acoustically-attenuating shields or shrouds, wherever feasible).

b) Except as provided herein, impact tools (e.g., jack hammers, pavement breakers, and rock
drills) used for project construction shall be hydraulically or electrically powered to avoid noise
associated with compressed air exhaust from pneumatically powered tools. However, where
use of pneumatic tools is unavoidable, an exhaust muffler on the compressed air exhaust shall
be used; this muffler can lower noise levels from the exhaust by up to about 10 dBA. External
jackets on the tools themselves shall be used, if such jackets are commercially available and this
could achieve a reduction of 5 dBA. Quieter procedures shall be used, such as drills rather than
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NOISE (continued)

impact equipment, whenever such procedures are available and consistent with construction
procedures.

¢) Stationary noise sources shall be located as far from adjacent sensitive noise receptors as
possible and they shall be muffled and enclosed within temporary sheds, or incorporate
insulation noise barriers, or use other measures as determined by the City to provide equivalent
noise reduction.

d) The noisiest phases of construction shall be limited to less than 10 days at a time._Exceptions
may be allowed if the City determines an extension is necessary and all available noise
reduction controls are implemented.

To implement SCA-NOISE-2, the project applicant shall have a qualified acoustical consultant
prepate a noise reduction implementation plan for City review and approval. The goal of the plan
is to reduce noise impacts during Phase 1 at Receptor 4 and Receptor 6 to below City standards.
The project applicant shall implement the approved plan.

The approved noise reduction implementation plan shall incorporate one or more of the following
sound reduction measutes or equivalent sound reduction measures:

Phase 1 Veterinary Medical Hospital. During construction activities, a 15-foot-high
temporary sound barrier of 230 feet in length shall be placed between the proposed Veterinary
Medical Hospital site and the southern and eastern residences. The sound bartier shall be placed
at the edge of the parking lot closest to the Veterinary Medical Hospital location as shown in
Figure 3.9-1. The sound barrier shall require a ten-foot return on each end and be oriented

45 degrees into the construction activities. Due to edge diffraction, the construction activities shall
not approach the end of the wall returns by 50 feet. Table 3.9-8 in Subsection 3.9.5.2 below
describes the temporary sound barrier wall height and the duration of the wall placement.

Phase 1 Service Road. A 12-foot-high temporary sound barrier segment of 475 feet in length
shall be placed along the edge of the service road segment where the road bends and is oriented
nearest the southern residences as shown in Figure 3.9-2 while roadway construction occurs.
The sound barrier shall require a ten-foot return on each end and be oriented 45 degrees into
the construction activities. Due to edge diffraction, the construction activities shall not
approach the end of the wall returns by 50 feet. Table 3.9-8 in Subsection 3.9.5.2 below
describes the temporary sound barrier wall height and the duration of the wall placement.

The temporary sound bartier shall be constructed of a sound blanket system hung on scaffolding to
achieve the required height. This system is very effective in the reduction of construction noise and
allows the ability to move or adjust the wall location. An alternative sound barrier design would
consist of plywood installed atop a portable concrete K-Rail system. This alternative solution is
effective in the reduction of noise and also allows the ability to move or adjust the wall location.

An alternative approach to the sound barrier would be to equip all of the heavy construction
equipment used in the construction of the Veterinary Medical Hospital and the service road with
acoustical silencers installed directly onto the construction equipment’s exhaust system. This
alternative mitigation solution would reduce the temporary construction noise impacts to below
the City of Oakland’s noise threshold limits.
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NOISE (continued)
SCA-NOISE-3: Noise Complaint Procedures

Ongoing throughout demolition, grading, and/or construction

Prior to the issuance of each building permit, along with the submission of construction documents,
the project applicant shall submit to the Building Setvices Division a list of measures to respond to
and track complaints pertaining to construction noise. These measures shall include:

a) A procedure and phone numbers for notifying the Building Services Division staff and
Oakland Police Department; (during regular construction hours and off-hours);

b) A sign posted on-site pertaining with permitted construction days and hours and complaint
procedures and who to notify in the event of a problem. The sign shall also include a listing of
both the City and construction contractor’s telephone numbers (during regular construction
hours and off-hours);

¢) The designation of an on-site construction complaint and enforcement manager for the project;

d) Notification of neighbors and occupants within 300 feet of the project construction area at
least 30 days in advance of extreme noise generating activities about the type and estimated
duration of the activity; and

e) A preconstruction meeting shall be held with the job inspectors and the general contractor/
on-site project manager to confirm that noise measures and practices (including construction
hours, neighborhood notification, posted signs, etc.) are completed.

SCA-NOISE-4: Operational Noise-General
Ongoing

Noise levels from the activity, property, or any mechanical equipment on site shall comply with the
petformance standards of Section 17.120 of the Oakland Planning Code and Section 8.18 of the
Oakland Municipal Code. If noise levels exceed these standards, the activity causing the noise shall
be abated until appropriate noise reduction measures have been installed and compliance verified by
the Planning and Zoning Division and Building Services.

2011 Mitigation Measures

None
PUBLIC SERVICES AND UTILITIES
1998 Mitigation Measures

None

Standard Conditions of Approval
SCA-SERVICES-1: Waste Reduction and Recycling

The project applicant will submit a Construction & Demolition Waste Reduction and Recycling
Plan (WRRP) and an Operational Diversion Plan (ODP) for review and approval by the Public
Works Agency.
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PUBLIC SERVICES AND UTILITIES (continued)

Prior to issuance of demolition, grading, or building permit

Chapter 15.34 of the Oakland Municipal Code outlines requirements for reducing waste and
optimizing construction and demolition (C&D) recycling. Affected projects include all new
construction, renovations/alterations/modifications with construction values of $50,000 or more
(except R-3), and all demolition (including soft demo). The WRRP must specify the methods by
which the development will divert C&D debris waste generated by the proposed project from
landfill disposal in accordance with current City requirements. Current standards, FAQs, and
forms ate available at www.oaklandpw.com/Page39.aspx or in the Green Building Resoutce
Center. After approval of the plan, the project applicant shall implement the plan.

Ongoing

The ODP will identify how the project complies with the Recycling Space Allocation Ordinance,
(Chapter 17.118 of the Oakland Municipal Code), including capacity calculations, and specify the
methods by which the development will meet the current diversion of solid waste generated by
operation of the proposed project from landfill disposal in accordance with current City
requirements. The proposed program shall be in implemented and maintained for the duration of
the proposed activity or facility. Changes to the plan may be re-submitted to the Environmental
Services Division of the Public Works Agency for review and approval. Any incentive programs shall
remain fully operational as long as residents and businesses exist at the project site.

SCA-SERVICES-2: Fire Safety Phasing Plan

Prior to issuance of a demolition, grading, and/or construction and concurrent with any p-
job submittal permit

The project applicant shall submit a separate fire safety phasing plan to the Planning and Zoning
Division and Fire Services Division for their review and approval. The fire safety plan shall include
all of the fire safety features incorporated into the project and the schedule for implementation of
the features. Fire Services Division may require changes to the plan or may reject the plan if it
does not adequately address fire hazards associated with the project as a whole or the individual
phase.

SCA-SERVICES-3: Fire Safety
Prior to and ongoing throughout demolition, grading, and/or construction

The project applicant and construction contractor will ensure that during project construction, all
construction vehicles and equipment will be fitted with spark arrestors to minimize accidental
ignition of dry construction debris and surrounding dry vegetation.

SCA-SERVICES-4: Stormwater and Sewer
Prior to completing the final design for the project’s sewer service

Confirmation of the capacity of the City’s surrounding stormwater and sanitary sewer system and
state of repair shall be completed by a qualified civil engineer with funding from the project
applicant. The project applicant shall be responsible for the necessary stormwater and sanitary sewer
infrastructure improvements to accommodate the proposed project. In addition, the applicant shall
be required to pay additional fees to improve sanitary sewer infrastructure if required by the Sewer
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PUBLIC SERVICES AND UTILITIES (continued)

and Stormwater Division. Improvements to the existing sanitary sewer collection system shall
specifically include, but are not limited to, mechanisms to control or minimize increases in
infiltration/inflow to offset sanitary sewer increases associated with the proposed project. To the
maximum extent practicable, the applicant will be required to implement Best Management Practices
to reduce the peak stormwater runoff from the project site. Additionally, the project applicant shall
be responsible for payment of the required installation or hook-up fees to the affected setvice
providers.

2011 Mitigation Measures

None
TRANSPORTATION AND CIRCULATION
1998 Mitigation Measures

The City Council adopted the following mitigation measures with the 1998 MND:
26a) Construction traffic shall only use existing improved public roads.

27a) To prevent heavy traffic from exiting the Zoo in one direction, traffic will be directed
between Golf Links Road and 106t Avenue in order to balance the traffic flow. At no time
will the Golf Links exit be closed to heavy traffic.

Standard Conditions of Approval
SCA-TRANS-1: Construction Traffic and Parking

Prior to the issuance of a demolition, grading or building permit

The project applicant and construction contractor shall meet with appropriate City of Oakland
agencies to determine traffic management strategies to reduce, to the maximum extent feasible,
traffic congestion and the effects of parking demand by construction workers during construction
of this project and other nearby projects that could be simultaneously under construction. The
project applicant shall develop a construction management plan for review and approval by the
Planning and Zoning Division, the Building Services Division, and the Transportation Services
Division. The plan shall include at least the following items and requirements:

a) A set of comprehensive traffic control measures, including scheduling of major truck trips and
deliveries to avoid peak traffic hours, detour signs if required, lane closure procedures, signs,
cones for drivers, and designated construction access routes.

b) Notification procedures for adjacent property owners and public safety personnel regarding
when major deliveries, detours, and lane closures will occur.

¢) Location of construction staging areas for materials, equipment, and vehicles at an approved
location.

d) A process for responding to, and tracking, complaints pertaining to construction activity,
including identification of an onsite complaint manager. The manager shall determine the cause
of the complaints and shall take prompt action to correct the problem. Planning and Zoning
shall be informed who the Manager is prior to the issuance of the first permit issued by
Building Services.
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TRANSPORTATION AND TRAFFIC (continued)

e) Provision for accommodation of pedestrian flow.

f) Provision for parking management and spaces for all construction workers to ensure that
construction workers do not park in on street spaces.

@) Any damage to the street caused by heavy equipment, or as a result of this construction, shall be
repaired, at the applicant's expense, within one week of the occutrence of the damage (ot
excessive wear), unless further damage/excessive wear may continue; in such case, repair shall
occur prior to issuance of a final inspection of the building permit. All damage that is a threat to
public health or safety shall be repaired immediately. The street shall be restored to its condition
ptior to the new construction as established by the City Building Inspector and/or photo
documentation, at the applicant's expense, before the issuance of a Certificate of Occupancy.

h) Any heavy equipment brought to the construction site shall be transported by truck, where
feasible.

i) No materials or equipment shall be stored on the traveled roadway at any time.

j) Prior to construction, a portable toilet facility and a debris box shall be installed on the site, and
propetly maintained through project completion.

k) All equipment shall be equipped with mufflers.

) Prior to the end of each work day during construction, the contractor or contractors shall pick
up and propetly dispose of all litter resulting from or related to the project, whether located on
the property, within the public rights-of-way, or properties of adjacent or nearby neighbors.

SCA-TRANS-2: Parking and Transportation Demand Management
Prior to issuance of a final inspection of the building permit

The applicant shall submit for review and approval by the Planning and Zoning Division a
Transportation Demand Management (TDM) plan containing strategies to reduce on-site parking
demand and single occupancy vehicle travel. The applicant shall implement the approved TDM
plan. The TDM shall include strategies to increase bicycle, pedestrian, transit, and
carpools/vanpool use. All four modes of travel shall be considered. Strategies to consider include
the following:

a) Inclusion of additional bicycle parking, shower, and locker facilities that exceed the
requirement

b) Construction of bike lanes per the Bicycle Master Plan; Priority Bikeway Projects
©) Signage and striping onsite to encourage bike safety

d) Installation of safety elements per the Pedestrian Master Plan (such as cross walk striping, curb
ramps, count down signals, bulb outs, etc.) to encourage convenient crossing at arterials

e) Installation of amenities such as lighting, street trees, trash receptacles per the Pedestrian
Master Plan and any applicable streetscape plan.

f) Direct transit sales or subsidized transit passes

@) Guaranteed ride home program
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TRANSPORTATION AND TRAFFIC (continued)

h) Pre-tax commuter benefits (checks)

i) On-site car-sharing program (such as City Car Share, Zip Car, etc.)

j) On-site carpooling program

k) Distribution of information concerning alternative transportation options
1) Parking spaces sold/leased separately

m) Parking management strategies; including attendant/valet patking and shatred parking spaces

2011 Mitigation Measures

None
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ANALYSIS OF OAKLAND ZOO ATTENDANCE
RELATED TO NEW CALIFORNIA EXHIBIT

PURPOSE AND APPROACH

The Oakland Zoo has applied for approval of an amendment to the approved Master Plan that
would refine and make changes to the site plan for the new California Exhibit. As part of the
efforts underway to evaluate the effects of the proposed amendment, Hausrath Economics Group
(HEG) was asked to analyze and estimate the likely effects of the California Exhibit on Zoo
attendance. The results provide input for environmental analysis of the exhibit proposal.

The likely effects of the new California Exhibit on attendance at the Oakland Zoo are estimated
based on:

— visitor characteristics and attendance trends at the Oakland Zoo;

— consideration of the likely significance of the new exhibit in attracting visitors;

— relevant experience of other zoos and visitor attractions; and

— demographic trends and forecasts for the East Bay and surrounding Bay Area over
the longer term.

The estimates draw from available information and analyses, and consideration of the range of
factors involved. The results identify what can be reasonably anticipated to occur and
summarize the rationale behind the estimates.

CURRENT ZOO ATTENDANCE
Current attendance at the Oakland Zoo is approximately 630,000 visits per year, as of FY 2010.

The Oakland Zoo draws the majority of its visitors from the surrounding East Bay communities
in Alameda and Contra Costa counties. Approximately 35 percent of visits are by people who
live in Oakland and the nearby Inner East Bay cities of Berkeley, Albany, Piedmont, Alameda,
San Leandro, and Emeryville. Another 35 percent of visits are by residents of the rest of
Alameda and Contra Costa counties. The Zoo also attracts visitors from the rest of the Bay Area
(about 11 percent) with the largest numbers from Santa Clara and Solano counties. From beyond
the Bay Area, about seven percent of Zoo visits are by day visitors from adjacent counties at the
outer fringes of the region (primarily San Joaquin County), and about 12 percent of visits are
made by tourists, often in the company of Bay Area resident friends and family members. (See
Table 1 for a summary of data from the Zoo visitor survey.)

Hausrath Economics Group 1



Analysis of Oakland Zoo Attendance
Related To New California Exhibit

TABLE 1
BACKGROUND ON OAKLAND ZOO VISITORS

Places of Residence

Inner East Bay/Alameda County /a/ 35%
Rest of Alameda County 18%
Contra Costa County 17%
Rest of Bay Area 11%

Total Bay Area 81%
Day Visitors — Adjacent Counties /b/ 7%
Tourists /c/ 12%

Total Zoo Attendance 100%

Parties With Children

Parties/households with people <18 years 81%

Size of Parties

Average number of persons in party 3.7
- Adults 1.9
- Children 1.8

/al  Includes Oakland, Berkeley, Piedmont, Alameda, San Leandro, Albany, and
Emeryville.

/bl Includes Yolo, Sacramento, San Joaquin, Stanislaus, and Santa Cruz counties.

/el Tourists defined as visitors to the Bay Area who spend the night in accommoda-
tions other than their own homes including hotels, motels, and private homes of
family and friends.

Source: Oakland Zoo Visitors Survey, 2003.

Zoo visitors consist overwhelmingly of families and/or small groups (including nannies and
babysitters) with young children, with additional attendance coming from organized groups such
as school children. According to the Zoo’s Visitor Survey, 81 percent of parties visiting the
Oakland Zoo include children, and these groups account for about 90 percent of Zoo attendance
(as parties with children have more people per group than adult parties without children). As a
comparison, just 31 percent of households in the Inner East Bay and 35 percent of households in
the Bay Area overall include children. The average party overall (including parties with and
without children) consists of 3.7 persons, about half adults and half children.
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Recent Trends in Attendance

The Oakland Zoo has been in a period of strong attendance since mid-2005/2006, as summarized
in Table 2. The Zoo has had new things to offer, made improvements, and used events and
programming to keep interest and attract visitors.

TABLE 2
RECENT ATTENDANCE
AT OAKLAND zZ0O0O

Year Annual Attendance
(year end 6/30)

2004 470,000
2005 475,200
2006 636,800
2007 641,900
2008 653,400
2009 670,700
2010 629,300

Source: Oakland Zoo

The following summarize the range of improvements and events that have occurred at the Zoo
over this period.

— The new Valley Children’s Zoo opened in July 2005 (FY 2006 in attendance data)
and continued to be completed and “fine-tuned” through the next year.

— The new Baboon Cliffs exhibit opened in October 2009, followed by the Wild
Australia exhibit, featuring a newly themed Outback Express Adventure Train, in
2010.

— Other Master Plan improvements continued to be made, including renovations
and development of new animal exhibits and their night houses, visitor amenities,
and landscape and maintenance improvements. Examples include a new exhibit
for existing camels in winter 2007 and improvements to the chimpanzee exhibit in
20009.
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— New animals were added and baby animals were born throughout the period.
Examples include the acquisition of a Malayan Sun Bear, a giraffe, two black
lemurs, 2 Dromedary camels (came as young sisters), ferrets, otters, goats, sheep,
rabbits, and numerous birds, reptiles, and amphibians. Births have included
squirrel monkeys, a baby giraffe, a spotted turtle, and numerous birds, reptiles,
and amphibians.

— Programming and special events were added to attract additional visitors. During
this period, education and community events and programs have occurred every
month. The new Zoo Lights program was returned in the winter 2008 and
continued in 2009 and 2010.

— Zoo hours were extended throughout the summer in 2008 and 2009 and scaled
back to summer weekends only in 2010.

Zoo visitors surveyed in 2008 identified high levels of satisfaction and enthusiasm for the
Oakland Zoo.! Nearly all reported that their zoo visit met their expectations, and almost all (80-
90%) rated their overall satisfaction with their visit to the Zoo as excellent. This positive
experience spreads to others via word-of-mouth and supports additional visitation. The majority
of those surveyed also said they expected to return to the Zoo in the next six months, and those
who did not gave distance as the prohibiting factor.

Recent high attendance also appears to be supported by the economic downturn/recession. Zoos
in many cities, including Cincinnati, St. Louis, Baltimore, Kansas City, and Memphis, report
higher attendance as consumers look for affordable entertainment closer to home.? More than 58
percent of the 120 members of the Association of Zoos and Aquariums responding to a recent
survey reported attendance increases in 2008/2009.> The Oakland Zoo’s attendance was the
highest in 2009, and Zoo management attributes increases to the poor economy.

The Zoo’s recent attendance pattern also illustrates the experience of zoos and other types of
large attractions as documented in the literature/research and discussed in this report.

¢ The initial opening of new exhibits often results in a substantial increase in
attendance. That occurred in FY 2006 with the opening of the Valley Children’s
Zoo in July 2005. The magnitude of the increase may also reflect somewhat
lower attendance in the preceding years after the former Children’s Petting Zoo
was closed to allow for construction. In addition, the cumulative effect of the
new Children’s Zoo and master plan improvements begun in earlier years could
have enhanced the overall visitor experience and exceeded visitor expectations,
resulting in more repeat visits and positive recommendations to family and friends
to also visit the Oakland Zoo.

! Oakland Zoo Visitor Satisfaction and Marketing Research, summer 2008.
2 “Bear Economy is a Boon to Zoo Attendance” by Lisa Cornwell, Associated Press Writer, LJWorld-News
(Lawrence, KS), June 30, 2009.
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¢ Inorder for a zoo to experience sustained attendance increases over time, it must
continue to provide new visitor draws. That occurred through 2009/2010 as
described above, including additional master plan improvements, new exhibits,
and continued programming and special events. The attendance data indicate that
these improvements and events have supported continuing strong attendance at
the Oakland Zoo.

The sustained higher attendance appears to also reflect greater and more frequent
visits to the Zoo after the new Children’s Zoo opened. The Children’s Zoo offers
play areas and interactive exhibits that have encouraged households with smaller
children to come more often and use this part of the Zoo as a park.

¢ The fact that attendance increased substantially in 2006 and has remained at a
much higher level for the Oakland Zoo indicates that the Zoo appears to have
moved to a new attendance level or plateau, based on its improved facilities,
reputation, and visitor experience. Since 2005/2006, attendance has been in the
600,000s compared to the high 400,000s in earlier years, reflecting a significant
increase.

¢ Typically initial, large increases in attendance with the opening of new exhibits
are followed by a decline from peak attendance levels, once many people have
visited the new exhibit(s) and the initial interest and excitement declines. That
did not occur over the 2006-2009 period, due to continuing improvements and
new exhibits at the Oakland Zoo. Attendance also was bolstered by the economic
downturn, particularly in 2009. The somewhat lower attendance for 2010 may
indicate the beginning of a decline in attendance to a more stabilized level after
the recent series of improvements and economic effects. However, the sustained
period of higher attendance, appears to indicate a stabilized level above that in
2004/2005, and somewhat below the highest levels in 2006-2009.

THE NEW CALIFORNIA EXHIBIT

The new California Exhibit will represent an expansion of the developed zoo area to the
northeast into a portion of upper Knowland Park. A proposed gondola people-moving system
will transport visitors from the existing zoo area to the California Exhibit. The central theme of
the new exhibit will focus on regional extinction, featuring native California animals and plants
present before the Gold Rush.

The animal exhibits are to include:

— A grizzly bear exhibit;

— Wolf, jaguar, eagle, and condor exhibits;

— Mountain lion and black bear exhibits; and
— A beaver and waterfowl aviary.
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Other features will include:

— Interpretive center;

— Small exhibit activity zone and children’s play area;

— Interpretive kiosk, botanical exhibit, and bison/tule elk feeding station;
— Amphitheater; and

— Overnight camping area.

The new exhibit will be constructed in phases, with a substantial portion of the exhibit
anticipated to be completed and opened to the public in September 2014. Full completion is
anticipated in September 2015.

The California Exhibit is the last major component of the Oakland Zoo’s approved 20-year
Master Plan.

POTENTIAL EFFECTS OF THE CALIFORNIA EXHIBIT
ON OAKLAND ZOO ATTENDANCE

The California Exhibit will represent a significant addition to the Oakland Zoo that should be
attractive to visitors. It can be expected to increase Zoo attendance for several reasons.

— The size of the Zoo will be substantially larger with the new exhibit. There will
be more to see and do there, and more room to accommodate more visitors.

— There will be a wider range of animals and habitats to view at the Zoo.

— The focus of the new exhibit on history, extinction, conservation, and ecology
could broaden the appeal of the Zoo (across interests and across ages) and be
attractive to Bay Area residents. It also provides new opportunities for
educational programs.

— The addition of animal shows (in amphitheater) and trails, and new overnight
camping facilities will broaden the experience and types of activities offered at
the Zoo.

— The addition of a gondola to reach the California Exhibit could have positive
benefits as well as disadvantages. The gondola ride itself can add interest,
provide views, and enhance the overall visitor experience. On the other hand,
there may be waiting times to ride the gondola on busy weekend and summer
days, discouraging some visitors such as those with small children. The need to
ride the gondola also limits the ability of visitors to freely come and go from the
exhibit, possibly discouraging some visitors.

Overall, the new exhibit can be expected to result in an increase in Zoo attendance. The exhibit
is likely to attract more people to visit the Zoo, potentially people from a wider area. The exhibit
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is also likely to increase the frequency of visits, with people coming more often as there will be
more, different things to do and see at the Zoo.

Relevant Experience of Other Zoos and Attractions

The experience of other zoos is useful in considering how the opening of new exhibits can affect
zoo attendance. Research based on review of articles and media coverage of U.S. zoo attendance
trends as well as selected interviews provides the following findings:

¢ Attendance goes up when new exhibits are opened. Examples from U.S. zoos
typically identify initial increases in attendance in the range of 10 to 25/30
percent. At the higher end, there have been initial increases in attendance of up to
40/45 percent for the high-profile exhibits with Giant Pandas from China.

¢ Initial increases in attendance decline from peak levels, as attendance stabilizes
over time. Attendance may stabilize at a higher level for larger expansions and
higher profile exhibits, or it may stabilize near or at attendance levels prior to the
new exhibit.

¢ The zoos that have experienced sustained attendance increases continue to open
new exhibits and visitor attractions, and use special events, the birth of baby
animals, programming, and advertising to attract visitors. Zoo renovations,
upkeep and maintenance, and good management are also important in maintaining
the image and attractiveness of the zoo to visitors.

The following provide examples from selected zoos that support the findings above.
Experience of Other U.S. Zoos With New Exhibits

¢ The Minnesota Zoo set an attendance record in 2008/09, fueled by the opening of
the Russia’s Grizzly Coast exhibit. About 1.35 million people visited the Zoo
from July 2008 to June 2009, a 16 percent increase over the previous year. The
Z0o0 is expecting that attendance will remain strong with the opening of a new
outdoor nature-based play area (the Woodland Adventure). After that, a new
indoor African rainforest exhibit is planned, featuring bats, crocodiles, monkeys,
and Red River hogs.

¢ The San Francisco Zoo had substantial attendance increases up through 2007,
from 680,000 in 1995 to 990,000 in 2004 to 1.1 million in 2007, as the Zoo
continued to open up new areas to the public and to add new exhibits. The Lemur
Forest Exhibit was added in 2002 and the African Savannah Exhibit in 2004, in
addition to experiencing a significant spike in attendance after the acquisition of
two grizzly bears in late 2004 and the opening of the Grizzly Gulch Exhibit in
2007.
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However, since that time (2007), attendance has fallen to around 865,000,
probably reflecting several factors, including the stabilization of initial attendance
spikes, competition from the re-opening of the rebuilt California Academy of
Sciences, the unfortunate death and mauling from an escaped tiger (end of 2007),
and cold/wet summer weather in 2010, as well as other factors (maybe even some
competition from the improved Oakland Zoo).

¢ The Los Angeles Zoo opened its Campo Gorilla Preserve in November 2007.
Immediately, the Zoo experienced a 25 percent increase in attendance from the
previous month. Overall, annual attendance was up about 2.5 percent over the
prior year: 1.565 million in FY 06/07 up to 1.602 million in FY 07/08.
Attendance returned to 1.556 million the following year (FY 08/09).

¢ At the Columbus Zoo, attendance hit a record 2.21 million in 2009, an increase of
19 percent over another strong year where attendance increased to 1.86 million in
2008. The year 2009 saw the birth of a baby elephant and three lion cubs and
other events, following the opening of a new exhibit/water recreation area,
Zoombezi Bay, in 2008.

¢ At the Memphis Zoo, attendance increased 21 percent after the opening of the
Teton Trek exhibit in 2009 (172,000 monthly visitors in October 2009 compared
to 141,000 in October 2008). The exhibit interprets the Grand Teton and
Yellowstone National Parks’ ecosystem, and features grizzly bear cubs, wolves,
elk, crane, swans, and other waterfowl. Before that, the Northwest Passage
exhibit opened in March 2006, producing a spike in attendance of 30 percent
(189,000 monthly visitors in March 2006 compared with 145,000 in March 2005).

¢ The Philadelphia Zoo has completed three significant renovations and
improvements since 1996: Primate Reserve in 1996, Big Cat Falls in 2007, and
the McNeil Avian Center in 2010. In each case, attendance in the year of opening
increased by 10 percent, 14 percent, and 21 percent respectively. In all cases,
attendance then declined in the following year or years, returning back to
attendance levels prior to the improvements. The Big Cat Falls that opened in
2007, provides an example of the attendance patterns experienced: 1,089,000 in
2006, 1,244,000 in 2007 (14 percent increase), 1,130,000 in 2008, and 1,066,000
in 2009. Attendance jumped again in 2010 to 1,293,000 (21 percent increase)
with the opening of the McNeil Avian Center.

Experience of Four U.S. Zoos With Giant Pandas from China

¢ At Zoo Atlanta, overall annual attendance grew from 850,000 in 1999 to 1.2
million in 2000, a 41 percent increase, after the acquisition of two Giant Pandas.
The following year, attendance dropped to one million. Within one to two years
after that, attendance had returned to near where it was before the Giant Panda
exhibit.
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¢ At the National Zoo in Washington, D.C., after the acquisition of a Giant Panda
exhibit, attendance increased from two million in 2000 to 2.8 million in 2001, a
40 percent increase. However, by 2004, attendance stood at just 1.8 million
visitors, less than it was before the acquisition of Giant Pandas, due partly to the
lingering effects of 9/11. Then, in 2005, a baby Panda was born and attendance
again increased substantially.

¢ The San Diego Zoo is a very large zoo and, thus, attendance was not as
significantly affected by the initial acquisition of Giant Pandas in 1996. However,
anecdotally, the Zoo noticed a gradual decline in interest and excitement about the
panda exhibit over time.

¢ At the Memphis Zoo, year-over-year attendance spiked 46 to 48 percent in the
first three months following the acquisition of a Giant Panda exhibit in 2003. The
Zoo’s attendance declined from that peak, but remained higher than before the
arrival of the Pandas. Zoo officials were able to maintain relatively high
attendance levels with the opening of a new exhibit in 2006 (described above).

Experience of Other Large Attractions

The observation that, in order to experience sustained attendance increases over time, a zoo
needs to continue to add new attractions, is further supported by the experience of other types of
large attractions, including the Monterey Bay Aquarium and amusement parks, such as Great
America in Santa Clara and Six Flags/Marine World in Vallejo, which continually add new
exhibits, shows, and/or rides to keep visitors coming back and to attract new visitors. The same
holds true for art museums, which typically display a permanent collection of artworks, but also
host special temporary exhibits to provide something new to pique the interest of regular patrons
and attract new visitors.

Implications for the New California Exhibit

Based on experience of other U.S. zoos as well as that of the Oakland Zoo, it is likely that the
opening of the new California Exhibit at the Oakland Zoo will result in a significant increase in
attendance. It is estimated that, with the new California Exhibit, initial attendance will increase
about 25 percent, which is at the higher end of the increases experienced by many other U.S.
zoos with new exhibits because the new California Exhibit is anticipated to be a significant
addition that will be attractive to visitors. The initial attendance increase is anticipated to be
below the increases experienced for the highest profile Giant Panda exhibits that have been very
popular with the public, as those animals are more familiar to the public and have tended to draw
residents from a wide geographic area as well as tourists. As has occurred with other zoos,
attendance during the initial years can be expected to be followed by a decline from peak
attendance levels, once many people have seen the exhibit and the initial interest and excitement
declines. Given the large scale of the exhibit and that it represents a significant expansion of the
Oakland Zoo, attendance is anticipated to stabilize at a higher level than prior to the exhibit.
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ESTIMATES OF ATTENDANCE AT THE OAKLAND ZOO
WITH AND WITHOUT THE CALIFORNIA EXHIBIT

Estimates of the likely effects of the new exhibit on Zoo attendance were developed in line with
the analysis and considerations described above. For environmental analysis of the exhibit
proposal, attendance estimates are desired for 2015 (near-term future) and 2035 (long-term
future) both with and without the new California Exhibit. Attendance estimates without the new
exhibit provide a future baseline for considering the effects of the new California Exhibit on
attendance, both initially and as likely to stabilize over the longer term. The attendance
estimates presented below identify what can be reasonably anticipated to occur, and highlight the
assumptions and key factors involved.

Assumptions

The estimates of future attendance reflect the following assumptions about the Oakland Zoo.

— The California Exhibit is the last major component of the Oakland Zoo’s
approved Master Plan. Once the new exhibit is developed, there will be no
further expansions of the Zoo.

— Over time, the Zoo will devote efforts to maintaining and improving the Zoo and
adding interest and attractions within its footprint under the approved Master
Plan. Exhibits will be upgraded and changed over time, new animals will be
acquired, facilities will be maintained and renovated, and programming and
special events will be ongoing so as to continue to attract visitors and maintain the
Z00’s good reputation.

The estimates of future attendance identify average annual attendance patterns over time. They
are focused on the attendance effects of the Zoo’s facilities and development. The estimates do
not reflect specific year-to-year cycles and other events that could affect attendance in any
particular year, such as economic cycles, weather patterns, and natural disasters. The future
estimates also do not anticipate competition from any major, new attractions, as none have been
identified.

Future Attendance WITHOUT the California Exhibit

In the near term, Zoo attendance is expected to remain near the relatively high levels reached in
the 2006-2010 period, and to level out somewhat to a longer-term stabilized level, following the
completion of the recent series of improvements and recovery from the effects of the economic
downturn. The estimates anticipate about a five percent decline in attendance by 2015, from
629,300 visits in 2010 to approximately 600,000 visits in 2015. The attendance estimates are
shown in Table 3. It can be noted that the focus of the estimates is on the overall pattern from
2006 through 2015. The estimates for individual, future years from 2011-2015 are more difficult
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to predict and reflect the overall pattern, although their specific values could vary from the
numbers shown.

Over the longer term, two types of off-setting effects are anticipated to result in relatively stable
Zoo attendance over time.

— Over the longer term, there is likely to be a slow decline in attendance as the Zoo
attempts to retain its attraction, but without the ability to expand and add major
new exhibits. It is assumed that the Zoo will continue to maintain and improve
the Zoo’s attractions and facilities and to offer special events and new
programming to maintain interest and attendance as much as possible. (Although
not assumed in the attendance estimates, there also is more potential for new
attractions to be developed in the East Bay over the long term that could compete
with the Zoo for visitors and reduce the Zoo’s market share.)

— Population growth and demographic trends are likely to support some slow
growth of attendance in the long-term future. As described earlier, about 80
percent of the parties visiting the Zoo come with children, and these groups
account for about 90 percent of Zoo attendance. While population growth is
forecast for the future, demographic trends show the aging of the population such
that children will decline as a share of the region’s population, and will decline in
absolute numbers in many of the central parts of the region, while older adults
will increase substantially in their share of the population and in their absolute
numbers throughout the region. The trends in the age distribution of the
population are fairly dramatic, as summarized in Appendix Table A-1, included at
the end of the report.’

Through 2020, population growth is unlikely to contribute to increases in Zoo
attendance as very little growth of the population of children is anticipated in the
2010 to 2020 period. However, in the longer term, 2020 to 2035, there is more
growth of the population aged 0-14 years, although children continue to decline as
a share of total population. Nevertheless, there is likely to be some increase in
Zoo attendance as a result of the growth of children over that period.

Overall, the net effect of these two off-setting trends is anticipated to result in relatively stable
attendance at the Zoo over the long term. Thus, the baseline attendance estimates for the
Oakland Zoo without the California Exhibit reflect stable attendance of around 600,000 visits
over the long term to 2035, as shown in Table 3. These estimates reflect the long-term, average
pattern, although there will be variations from year to year throughout the period.

® Demographic trends for this analysis are those reflected in the ABAG Projections 2009 data, as
summarized in Table 5.
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TABLE 3
POTENTIAL FUTURE ATTENDANCE AT THE OAKLAND ZOO
WITH AND WITHOUT THE NEW CALIFORNIA EXHIBIT
(Long-term Attendance Patterns)

Year Without CA Exhibit With California Exhibit
FY year-end 6/30 Base Attendance Increase Over Base Total Attendance
2010 (actual) 629,300 0 629,300
2011 626,000 0 626,000
2012 618,000 0 618,000
2013 610,000 0 610,000
2014 604,000 0 604,000
2015 600,000 +120,000 /a/ +20% 720,000

Stabilizes thereafter

2016 600,000 +150,000/a/  +25% 750,000
2017 600,000 +145,000 +24% 745,000
2018 600,000 +135,000 +23% 735,000
2019 600,000 +125,000 +21% 725,000
2020 600,000 +120,000 +20% 720,000
2025 600,000 +100,000 +17% 700,000

Stabilizes thereafter

2030 600,000 +100,000 +17% 700,000

2035 600,000 +100,000 +17% 700,000

Total 2015-2025 (11 yrs.) 6,600,000 +1,295,000 7,895,000
Total 2026-2035 (10 yrs.) 6,000,000 +1,000,000 7,000,000
12,600,000 42,295,000 14,895,000

Average Annual, 2015-2035 600,000 +109,290 709,290

NOTE: The estimates of future attendance identify average annual attendance patterns over time, and are focused on the attendance effects of
the new exhibit. There will be variations from year-to-year that are not reflected by these estimates.

/al A substantial portion of the exhibit is anticipated to be completed and open to the public in September 2014 (FY 2015 for attendance
above), while full completion is anticipated for September 2015 (FY 2016 for attendance above). Thus, the estimates include an increase in
attendance in 2015, prior to peak attendance for the first full year of the new exhibit in 2016.

Source: Hausrath Economics Group based on analysis and considerations described in the text.
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Future Attendance WITH the California Exhibit

The new California Exhibit is expected to substantially increase Zoo attendance based on the
analysis and considerations described earlier. The completion and opening of the new exhibit in
September 2015 is estimated to result in an increase of 150,000 visits during the first full year of
operation (FY 2016 for attendance), and by 145,000 visits during the second year (FY 2017).
During the first year after completion, Zoo attendance is estimated to total about 750,000 visits
and represent 25 percent higher attendance than the baseline scenario of 600,000 visits without
the California Exhibit, as shown in Table 3.

The construction of the new exhibit is scheduled to occur in several phases, with a substantial
portion of the exhibit anticipated to be completed and open to the public in September 2014 (FY
2015 for attendance) and with the full completion in September 2015 (FY 2016 for attendance).
Thus, the attendance estimates in Table 3 also include an increase in attendance in 2015 prior to
full completion in 2016.

The increases in attendance upon completion of the exhibit are anticipated to decline from peak
levels and stabilize over time. Given the large scale of the exhibit and that it represents a
significant expansion of the Zoo, attendance is estimated to stabilize at a higher level than would
occur without the exhibit. The initial increase in attendance to 750,000 visits in 2016 (25 percent
higher attendance) is estimated to decline to about 720,000 visits by 2020 (20 percent higher
attendance), as shown in Table 3. Thereafter over the longer term, attendance is anticipated to
stabilize at an average of around 700,000 visits per year. With the California Exhibit, future
attendance of around 700,000 visits per year would include about 100,000 more visits than the
600,000 visits anticipated without the exhibit, representing about 17 percent higher attendance
over the long term. Overall, the estimates of increased Zoo attendance with the new California
Exhibit show a total of about 2.3 million additional visits over the 21 years from the initial,
partial opening in 2015 through 2035.

The future attendance estimates with the new exhibit as described above, reflect consideration of
the experience of other U.S. zoos with new exhibits, attendance trends at the Oakland Zoo, as
well as the Zoo’s market context within the East Bay and surrounding Bay Area.

— The initial attendance increases with the new exhibit (25 percent higher
attendance and +150,000 visits) are at the higher end of increases experienced by
many other U.S. zoos with new exhibits. The new California Exhibit is
anticipated to be a significant addition that will be attractive to visitors. The
estimated attendance increases are below those experienced for the higher profile
Giant Panda exhibits, as those animals are more familiar to the public and have
tended to draw residents from a wide geographic area as well as tourists.

— The longer-term future, stabilized attendance estimates with the new California
Exhibit (17 percent higher attendance and +100,000 visits) are higher than have
occurred with many other new exhibits at other zoos. The main reasons for
higher estimates of long-term attendance are the large scale of the new exhibit, the
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fact that it represents a significant expansion of the Oakland Zoo, the high quality
of exhibits and the good reputation of the Oakland Zoo, and the judgment that
there would be market support for continued higher attendance from the Zoo’s
market area.

— The attendance estimates with the new California Exhibit also build on the recent
success of the Oakland Zoo in adding exhibits, making improvements, and
increasing Zoo attendance. The future attendance estimates with the new
California Exhibit include relatively similar magnitudes of increased attendance
as recently occurred (+150,000 visits initially with the California Exhibit
compared to approximately +160,000 visits from 2005 to 2006 with the new
Children’s Zoo). However, the future estimates show a lower percentage increase
in attendance (+25 percent compared to +34 percent) because the additional future
visits will be added to a higher base of attendance at the Oakland Zoo.

Future attendance increases with the new exhibit also reflect the fact that as
attendance at the Oakland Zoo increases over time and the Zoo captures a larger
share of the market, it becomes more difficult to continue to attract additional
visitors/visits, as many of those most interested in the Zoo are already visitors.
This factor further supports the estimate of a lower percentage increase in
attendance with the new exhibit in the future than occurred at the Zoo in the
recent past. In addition, as mentioned earlier, the large increase in attendance
from 2004/2005 to 2006 may also reflect unusually low attendance in the
2004/2005 period as the former Children’s Petting Zoo had been closed to allow
for construction of the new Valley Children’s Zoo.

Factors Affecting Attendance

The estimates of how the new California Exhibit will impact Zoo attendance reflect several
factors and considerations that will affect the extent that attendance potentials are achieved.

¢ An Engaging and Interesting Exhibit

The California Exhibit is assumed to be a significant addition to the Oakland Zoo
that will be very attractive to visitors.

¢ Marketing, Media Coverage, and Special Promotions
Achievement of the estimated additional visits depends on good media coverage

and news reports, advertising and marketing efforts, and special
promotions/events to make people aware of the new exhibit.
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¢ Level of Admission Fees

The Oakland Zoo is currently a relatively affordable attraction. In the future,
admission fees are likely to show some increase due to inflation, both with and
without the new exhibit. In addition, it is anticipated that there would be
moderate charges for the new exhibit, collected as admission charges for the
California Exhibit or higher total charges for the Zoo overall, collected at the
entry gate. It is assumed that attendance at the Oakland Zoo is somewhat price-
sensitive so that substantially higher admission charges relative to other Bay Area
attractions could adversely affect attendance in the future.
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APPENDIX TABLE

TABLE A-1
TRENDS IN THE AGE DISTRIBUTION OF BAY AREA POPULATION

Ages 2010 2015 2020 2025 2030 2035
Population By Age
0-14 1,363,500 1,383,100 1,387,900 1,468,900 1,547,100 1,590,900
15-24 913,100 950,300 955,300 939,800 928,200 994,700
25-64 4,046,100 4,188,700 4,304,700 4,360,300 4,457,800 4,569,900
65+ 1,019,000 1,154,900 1,370,100 1,595,900 1,786,200 1,918,200
Total 7,341,700 7,677,000 8,018,000 8,364,900 8,719,300 9,073,700
Percentage Distribution
0-14 18.6% 18.0% 17.3% 17.6% 17.7% 17.5%
15-24 12.4% 12.4% 11.9% 11.2% 10.7% 11.0%
25-64 55.1% 54.6% 53.7% 52.1% 51.1% 50.4%
65+ 13.9% 15.0% 17.1% 19.1% 20.5% 21.1%
Total 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
Change 2010-2015 Change 2015-2035
0-14 +19,600 +1.4% +207,800 +15.0%
15-24 +37,200 +4.1% +44,400 +4.7%
25-64 +142,600 +3.5% +381,200 +9.1%
65+ +135,900 +13.3% +763,300 +66.1%
Total +335,300 +4.6% +1,396,700 +18.2%
Percent of Change 2010-2015 Percent of Change 2015-2035
0-14 5.9% 14.9%
15-24 11.1% 3.2%
25-64 42.5% 27.3%
65+ 40.5% 54.6%
Total 100.0% 100.0%

Source: ABAG Projections 2009.
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1 Introduction

The Oakland Zoo is proposing to amend the Oakland Zoo Master Plan (herein referred to as the
“Project”). The Project would result in an expansion of the Oakland Zoo facilities including the
development of a Veterinary Medical Hospital and the construction of exhibits and facilities
comprising the California Exhibit. The Project is located within Knowland Park located in south
Oakland east of Interstate 580 (Figure 1).

This technical report evaluates the potential impacts on air quality from implementation of the
Project. This includes the potential for the Project to conflict with or obstruct implementation of
the applicable air quality plan, to violate an air quality standard or contribute substantially to an
existing or projected air quality violation, to result in a cumulatively considerable net increase of
any criteria pollutant for which the Project region is in nonattainment, expose sensitive receptors
to substantial pollutant concentrations, or create objectionable odors that would affect a
substantial number of people. This report identifies both Project-level and cumulative
environmental impacts. In addition, this report comprises a human health risk assessment
(HHRA) to evaluate the potential health impacts associated with air emissions from 1) on-site
construction activities, 2) on-site operational emissions, and 3) off-site mobile source emissions
for the proposed Project. This HHRA has been conducted in support of a Subsequent Mitigated
Negative Declaration/Addendum which is being prepared by The City of Oakland.

1.1 Objective and Methodology

The Bay Area Air Quality Management District (BAAQMD) attains and maintains air quality
conditions in the San Francisco Bay Area Air Basin (SFBAAB) through a comprehensive
program of planning, regulation, enforcement, technical innovation, and promotion of the
understanding of air quality issues. The BAAQMD has developed guidance for California
Environmental Quality Act (CEQA) related air quality assessments, described in the CEQA
Guidelines. This is an advisory document that provides the Lead Agency, consultants, and
project applicants with uniform procedures for addressing air quality in environmental
documents. The Guidelines contains the following applicable components:

1. Criteria and thresholds for determining whether a project may have a significant
adverse air quality impact;

2. Specific procedures and modeling protocols for quantifying and analyzing air quality
impacts;

3. Methods available to mitigate air quality impacts;

4. Information for use in air quality assessments and environmental documents that will
be updated more frequently such as air quality data, regulatory setting, climate,
topography.
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The June 2010 BAAQMD CEQA Air Quality Guidelines contain recommended thresholds for
risks and hazards associated with an individual project located in the Bay Area that is
undergoing environmental review pursuant to CEQA. In addition to the increase in animal
exhibits and Zoo operational area, the Project includes both potential future siting of new
permitted stationary sources consisting of the diesel generators and additional traffic associated
with the increased Zoo operational area. In addition to the impacts of new on-site sources on
on-site sensitive receptors and off-site receptors, the CEQA Guidelines recommend the
evaluation of impacts of existing off-site stationary sources and mobile sources (major roadways
and freeways) within a 1,000 foot “zone of influence” on any new sensitive receptors.

To meet these objectives, an HHRA was conducted consistent with the following guidance:
e Air Toxics Hot Spots Program Risk Assessment Guidelines: Part IV Technical Support
Document for Exposure Assessment and Stochastic Analysis, "
 Air Toxics Hot Spots Program Risk Assessment Guidelines,?
e June 2010 BAAQMD CEQA Air Quality Guidelines,
« BAAQMD Air Toxics Risk Evaluation Procedure and Risk Management Policy,?
« BAAQMD Bay Area Air Quality Management District Staff Report,*

e BAAQMD Air Toxics New Source Review (NSR) Program Health Risk Screening Analysis
(HRSA) Guidelines,’

e California Air Pollution Control Officers (CAPCOA) Health Risk Assessment for Proposed
Land Use Projects,®

o United States Environmental Protection Agency (USEPA) Risk Assessment Guidance for
Superfund: Volume 1- Human Health Evaluation Manual (Part A). Interim Final,” and

o USEPA Exposure Factors Handbook.?

' Cal/EPA. 2000. Air Toxics Hot Spots Program Risk Assessment Guidelines: Part IV Technical Support Document
for Exposure Assessment and Stochastic Analysis. Office of Environmental Health Hazard Assessment.
September

2 Cal/EPA. 2003. The Air Toxics Hot Spots Program Guidance Manual for Preparation of Health Risk Assessments.
Office of Environmental Health Hazard Assessment. August

® Bay Area Air Quality Management District (BAAQMD). 2000. Bay Area Air Quality Management Air Toxic Risk
Evaluation Procedure (REP) and Risk Management Policy (RMP). February.

* BAAQMD. 2005. Bay Area Air Quality Management District Staff Report. Toxic Evaluation Section. June

° BAAQMD. 2010. Air Toxics NSR Program Health Risk Screening Analysis (HRSA) Guidelines. January

® California Air Pollution Control Officers Association (CAPCOA). 2010. Health Risk Assessment for Proposed Land
Use Projects. July 2009. http://www.capcoa.org/wp-
content/uploads/downloads/2010/05/CAPCOA_HRA_LU_Guidelines_8-6-09.pdf

" United States Environmental Protection Agency (USEPA). 1989a. Risk Assessment Guidance for Superfund:
Volume 1- Human Health Evaluation Manual (Part A). Interim Final. Washington, D.C. December.

8 USEPA. 1997. Exposure Factors Handbook. EPA/600/P-95/002Fa. August
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The results of the HHRA are compared with the BAAQMD significance thresholds for single
source and cumulative impacts as follows:

Single Source:

¢ An excess lifetime cancer risk level of more than 10 in one million;
e A noncancer (i.e., chronic or acute) hazard index (HI) greater than 1.0; and

¢ Anincremental increase in the annual average PMs (particulate matter less than 2.5
microns in aerodynamic diameter) of greater than 0.3 micrograms per cubic meter (ug/m>).

Cumulative Impacts:

¢ An excess lifetime cancer risk level of more than 100 in one million;
e A noncancer (i.e., chronic) HI greater than 10.0; and

o Anincremental increase in the annual average PM, 5 of greater than 0.8 pg/m?®.

1.2 Report Organization
This report includes the following sections:

Section 2 - An evaluation of criteria air pollutant mass emissions, including operational
emissions from project-related and mobile sources and emissions from construction
activities, using methodology provided in the June 2010 BAAQMD CEQA Guidelines,’®

Section 3 - An evaluation of mass emissions of toxic air contaminants (TACs) from
operational emissions and emissions from construction activities. This section also
presents the methodology and results of the HHRAs.

o Bay Area Air Quality Management District. 2010. California Environmental Quality Act, Air Quality Guidelines, June.
Available online
at: http://www.baagmd.gov/~/media/Files/Planning%20and%20Research/ CEQA/BAAQMD %20CEQA%20Guidelin
es June%202010.ashx
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2 Criteria Pollutants Emissions Inventory

The criteria pollutant inventory takes into account operational emissions from fuel combustion
(including building energy use and stationary engines), and emissions associated with vehicular
travel to the Project by visitors and employees. The methodologies used to estimate the criteria
pollutant emissions are described below. The estimated emissions are summarized below and a
more detailed breakdown of these emissions is shown in Table 2.1.

PM 10 PM 2.5

ROG NOx (exhaust) | (exhaust) SOx co
Cor]str_uctlon, Average Daily 2 4 0.02 0.02 0.01 3
Emissions (Ib/day)
Operational, Maximum Annual |4 17 29 0.55 0.04 13
Emissions (tons/yr)
Opt.ara_tlonal, Average Daily 6 9 15.6 3.0 0.03 70
Emissions (Ib/day)

2.1 Annual Operational Criteria Pollutant Emissions

2.1.1 Stationary Diesel Fuel Combustion

The Project includes the installation of four standby diesel engines which will emit the criteria
pollutants reactive organic gases (ROG), nitrogen oxide (NO,), carbon monoxide (CO), sulfur
oxide (SOy) and particulate matter (PM). The engines include a fire service pump, a backup
generator for the Veterinary Medical Hospital, and an auxiliary engine and emergency backup
engine for the Gondola. The Oakland Zoo has committed to the use of Diesel Particulate Filters
(DPFs) on these engines to achieve an emission rate of 0.01 grams per brake horsepower hour
or less.”® The engines will be operated a maximum of 35 hours per year for non-emergency
purposes.

Emissions are calculated based on the engine size and emission factors (mass of pollutant per
horsepower-hour). The anticipated size of each engine was provided by the Oakland Zoo. The
emissions factors, maximum daily emissions, and annual emission are shown in Table 2.2.
Table 2.3 shows the characteristics of these proposed engines.

' An emission rate of 0.01 g/bhp-hr is assumed to be achievable through the use of DPFs per the requirements of
Title 17, California Code of Regulations section 93115. Section 6(a)(3).
http://www.arb.ca.gov/diesel/ag/documents/finalreg101807.pdf
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2.1.2 Natural Gas Combustion

Space and water heating for the Project buildings will be supplied through natural gas
combustion on-site. Combustion of natural gas generates NO,, CO, PM, lead (Pb), sulfur
dioxide (SO), and volatile organic compounds (VOCs). The amount of gas combusted and the
associated emissions per square foot of space vary with the type of building. The Oakland Zoo
provided data summarizing the buildings planned for the Project and the area of floor space
planned for each building, which includes the Veterinary Medical Hospital and California
Interpretive Center. The California Interpretive Center includes a restaurant, gift shop,
classroom space, office space, staff break room, locker room, library and interpretive center,
and storage and mechanical rooms. In addition to these enclosed and conditioned buildings,
the Project will include semi-enclosed spaces for the gondola and animal holding activities.
While these spaces use electricity'', they do not use natural gas.

Natural gas intensity values (natural gas combusted per square foot per year) were developed
for building types planned for the Project using data from the California Commercial End-Use
Survey (CEUS).">"® The CEUS data is based on a survey conducted in 2002 of existing
buildings. Each building type has a characteristic electricity and natural gas use per square foot
of building space (Table 2.4).

Baseline Title 24 usage rates shown in Table 2.4 have been adjusted to reflect improvements in
Title 24 building codes since their introduction in 2002. California Energy Commission (CEC)
discusses average savings for improvements from 2002 to 2005™ as well as from 2005 to
2008." These CEC average savings percentages were used to account for reductions in
energy use due to Title 24. Table 2.4 also shows the average daily and annual emissions from
the Project.

2.1.3 Mobile Sources

This section estimates criteria pollutant emissions from mobile sources associated with the
Project. The mobile source emissions considered for this Project are from the expected typical
daily operation of motor vehicles by visitors to the Project and by employees of the Project.®

" Electricity use associated with these spaces is described in Section 4.1.2 of the Project’s Climate Change
Technical Report (ENVIRON 2011).

'2 California Energy Commission (CEC). California Commercial End-Use Survey Results. Data available from ltron
Inc. at http://capabilities.itron.com/CeusWeb/Chart.aspx

3 The detailed mapping of Project building types to CEUS building types is shown in Table 2.2 in the Project’s
Climate Change Technical Report (ENVIRON 2011)..

" CEC. Impact Analysis: 2005 Update to the California Energy Efficiency Standards for Residential and
Nonresidential Buildings. 2003. Available Online at:
http://www.energy.ca.gov/title24/2005standards/archive/rulemaking/documents/2003-07-11_400-03-014.PDF

'* CEC. Impact Analysis: 2008 Update to the California Energy Efficiency Standards for Residential and
Nonresidential Buildings. 2007. Available Online at:
http://www.energy.ca.gov/title24/2008standards/rulemaking/documents/2007-11-07_IMPACT_ANALYSIS.PDF

'8 All visitor trips associated with the Project were conservatively assumed to be new.
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ENVIRON estimated emissions based upon all miles traveled by additional visitors to the Zoo
attributable to the Project, personnel employed within the Project, and additional commercial
work trips associated with the project (e.g. delivery vehicles). The estimated increase in vehicle
trips associated with the Project due to visitors and employees was provided to ENVIRON by
AECOM." Mobile emissions from the following components were estimated using the
URBEMIS model: running emissions, startup emissions, idling emissions, hot soak emissions,
diurnal emissions, and evaporative emissions. Trip lengths are based upon URBEMIS defaults
for trip types for commercial land uses (commercial-based commute, commercial-based work,
and commercial-based customer), allocated following the URBEMIS methodology. Total vehicle
miles traveled (VMT) were calculated by multiplying the number of trips by the average trip
length for each type of trip. Annual emissions were calculated in URBEMIS based on 2015
emission factors for the BAAQMD fleet mix. The details and assumptions are shown in Table
2.5. Criteria pollutant emissions associated with mobile sources for the Project are shown in
Table 2.6. URBEMIS output files are included in Appendix A.

2.1.4 Manure Management and Composting

Management of manure has the potential to emit VOCs to a degree dependent on the specific
animal source and the manure handling method. Manure from the majority of animals at the
Project will be treated off-site. However, manure from the bison herd will be composted on-site
and used on-site. VOC emissions from the management of bison manure were calculated using
methodology approved for use in the San Joaquin Valley Air Pollution Control District'®'
(SJVAPCD) as shown in Table 2.7. In the absence of a VOC emission factor for North
American Bison, a factor was derived by scaling the VOC emission factor for dairy cattle by the
relative volume of manure produced by the bison.

2.2 One-time Construction Related Emissions

This section describes the estimation of average daily criteria pollutant emissions from
construction of the Project. There are two major components of construction for each phase of
the Project: site grading, and building construction.?® The building construction component can
be broken down into three subcomponents: building construction, architectural painting, and
asphalt paving. Emissions from these construction activities are largely attributable to fuel use
from construction equipment, worker commuting and vendor commuting.

Exhaust emissions from on-site construction equipment, exhaust and evaporative emissions
from mobile sources (i.e. transportation and worker commute), and off-gas emissions from
architectural painting and asphalt paving were calculated. Table 2.8 explains the emissions
categories and lists the criteria pollutants under each category.

"7 Bill Burton of AECOM to ENVIRON by e-mail on 11/3/2010.

'® San Joaquin Valley Air Pollution Control District. Dairy VOC and NH3 Emission Factors.
2005. http://www.valleyair.org/busind/pto/dpag/Dairy%20emission%20Factors.pdf

'¥ The BAAQMD has not developed guidance for estimation of VOC emissions from manure management at this
time.

20 Many projects have a third phase, demolition. In this case, there are no existing structures to be demolished.
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2.2.1 Criteria Pollutant Emissions from Construction Equipment

This section describes how emissions from off-road equipment used during grading, building
construction, and paving are calculated.

The number and type of equipment, the duration of the different construction phases, and the
total number of hours of use for each piece of equipment in each phase were provided by the
Oakland Zoo (Appendix B1).?" The Oakland Zoo has committed to use construction diesel
equipment that meets the USEPA Tier 4 Interim PM emission standards? for the Project (i.e.
either using Tier 4 engine or applying a PM filter to achieve equivalent emission rates). The
annual average emissions from the construction equipment were calculated using the given
equipment hours of operation, URBEMIS2007%® default equipment horsepower and load
factor®*, USEPA Tier 4 emission standard (for PM4 and PM,5), and emission factors derived
from OFFROAD2007% modeling output (for other criteria pollutants). The detailed calculation
methodology and assumptions are explained in Table 2.9. The calculated total emissions from
the construction equipment are summarized in Table 2.10. Calculated emissions account for
the use of construction equipment that meets the USEPA Tier 4 Interim emission standards.
The OFFROAD emission factors are shown in Appendix B2.

In order to evaluate potential short-term impacts from TACs, maximum hourly emissions of
ROGs were also estimated. As noted above, the Oakland Zoo provided the total operating
hours of each type of equipment during each quarter for construction of each part of the Project.
Based on the activity data provided and the emissions characteristics of each type of
equipment, ENVIRON estimated the likely worst case hour of emissions.? The ROG hourly
emissions from the construction equipment were calculated using the average hourly activity
during this hour, URBEMIS2007?" default equipment horsepower and load factor, and emission
factors derived from OFFROAD2007% modeling.

2 Provided by Swinerton Management and Consulting on 11/11/2009. Additional Project specific equipment usage
data were provided by the Oakland Zoo on 3/29/2010.

22 ARB and USEPA Off-Road Compression-Ignition (Diesel) Engine Standards.
Available at: http://www.arb.ca.gov/msprog/ordiesel/documents/Off-Road_Diesel_Stds.xls

% Urban Emissions Model (URBEMIS) (Version 8.7 — 2002 / Version 9.2.4 — 2008). Jones & Stokes Associates.
Prepared for: South Coast Air Quality Management District. http://www.urbemis.com

2 ENVIRON conservatively did not take into account the 33% reductions in load factor associated with the revisions
to ARB'’s In-Use Off-Road Equipment Regulation approved on December 17,
2010. http://www.arb.ca.gov/msprog/ordiesel/ordiesel.htm http://www.arb.ca.gov/imsprog/ordiesel/documents/emis
sions_inventory presentation full 10 09 03.pdf

% California Air Resources Board Mobile Source Emissions Inventory Program. December 2006.
http://www.arb.ca.gov/msei/offroad/offroad.htm

%6 Since the hour-by-hour operating schedule of the construction equipment is not known at this stage of planning,
this is an approximation. ENVIRON assumed there was one piece of each type of equipment, consistent with the
known quarterly operating hours of each equipment type. ENVIRON averaged the operating hours of each piece
of equipment over the quarter to estimate the average hourly activity for each equipment type.

" Urban Emissions Model (URBEMIS) (Version 8.7 — 2002 / Version 9.2.4 — 2008). Jones & Stokes Associates.
Prepared for: South Coast Air Quality Management District. http://www.urbemis.com

%8 California Air Resources Board Mobile Source Emissions Inventory Program. December 2006.
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2.2.2 Criteria Pollutant Emissions from Construction Mobile Sources

Construction mobile source emissions are from material transporting, soil hauling, vendor trips,
and worker commuting. Criteria pollutant emissions are emitted from these mobile sources in
several ways: running emissions, startup emissions, idling emissions, hot soak emissions,
diurnal emissions, and evaporative emissions. The majority of mobile source emissions are
running emissions.

EMFAC2007% was used to generate the emission factors for all mobile sources. Emissions
from material transporting and soil hauling trucks were calculated based on the given truck use
data and those from worker commuting were calculated based on the given number of workers
and the emission factors generated using EMFAC2007 (Appendix B3). The number of workers
in each phase of the Project were provided by the Oakland Zoo (Appendix B1). Table 2.9
details the mobile source emissions calculation methodology and assumptions. The calculated
mobile source emissions are summarized in Table 2.10.

Similar to trucks and worker commuting trips, criteria pollutants are emitted by vendor vehicle
trips through exhaust (i.e. running, startup, and idling) and evaporative (hot soak, diurnal, and
running loss) emissions. Generally the vendor trip data are not available, and the emissions
from vendor trips are estimated separately based on the Project size and duration. However,
given the level of detail of the equipment data, it was assumed that the listed trucks and
associated hours of use associated with material transportation had already accounted for the
use of vendor trucks. Therefore, the emissions from mobile source summarized in Table 2.10
represent the total emissions from on-site trucks, vendor truck, and worker commutes.

Similar to the evaluation of maximum hourly ROG emissions from construction equipment, the
maximum hourly ROG emissions from construction related mobile source activities were
evaluated. The maximum expected hourly emissions from mobile sources were estimated
consistent with the approach described in Section 2.2.1. Average hourly activity during each
quarter for each phase of construction was estimated. Using these activity assumptions in
conjunction with emission factors generated using EMFAC 2007; the worst hour of ROG
emissions was identified.

2.2.3 Criteria Pollutant Emissions from Architectural Coating

The ROG off-gas emissions from architectural coating presented in Table 2.10 were calculated
using URBEMIS 2007 methodology which estimates ROG emissions resulting from the
evaporation of solvents contained in paints, varnishes, primers, and other surface coatings.
Architectural coating quantities are based on the square footage of Project buildings. For the
Project it was assumed that only the California Interpretive Center and Veterinary Medical

http://www.arb.ca.gov/msei/offroad/offroad.htm
% Emission Factors (EMFAC2007) model (Version 2.3). November 2006. California Air Resources Board.
http://www.arb.ca.gov/msei/onroad/latest_version.htm
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Hospital would be painted. Animal holding areas will not have architectural coatings. ROG
contents of coatings are based on URBEMIS defaults specific to the BAAQMD.

2.2.4 Criteria Pollutant Emissions from Asphalt Paving

Asphalt paving emissions presented in Table 2.10 include ROG off-gas emissions, diesel
exhaust emissions from off-road equipment, diesel exhaust emissions from on-road equipment,
and worker commute trips. The exhaust emissions were discussed in the earlier sections. The
off-gas emissions were calculated based on the paved areas using the URBEMIS methodology
presented in Table 2.9. Unlike most urban developments, the Project is designed with very
limited paved surface area. A Project specific total paved area of 3.25 acres>® was used.

2.2.5 Grading Dust

The CEQA Guidelines do not contain a threshold for grading dust. However, the guidelines
recommend the implementation of basic construction mitigation measures. The Project will
incorporate all the basic measures described in the 2010 CEQA Guidelines and City of Oakland
Standard Conditions of Approval.

2.2.6 Criteria Pollutant Emissions from Helicopter Operations

The Project proposes to use a helicopter for one day to erect the gondola during Phase Il of the
Project. Accordingly, the increased criteria pollutant emissions associated with the helicopter
operation were estimated.

The criteria pollutant emissions for the helicopter were estimated using the Emission Dispersion
Modeling System (EDMS) developed by Federal Aviation Administration (FAA).*" The most
recent version of the software, EDMS 5.1.2, (released in November 2009) calculates the
emissions by operating modes including startup, taxi out, take off, climb out, approach, and taxi
in. Because it is unclear what mode(s) best represent the helicopter operation at the Project,
the one-day helicopter emissions were conservatively estimated by scaling the modeled
emissions of the worst case mode. Details of the emission calculation are present in Table
2.11, and the electronic files of EDMS inputs and outputs are attached in Appendix B4.

The average daily emissions of criteria pollutants from all aspects of construction activity are
summarized in Table 2.12.

2.3 Analysis of Air Quality Impact Due to PM, s Emissions Associated with
Construction and Operational Activities

In accordance with the CEQA Guidelines, ENVIRON conducted air dispersion modeling to

estimate the increase in PM, 5 concentrations associated with standby stationary diesel engine

%0 Personal Communication. Nik Haas-Dehejia of Oakland Zoo to ENVIRON on 2/10/2010.

31 Emissions and Dispersion Modeling System (EDMS) was developed by the Federal Aviation Administration as a
model designed to assess the air quality impacts of proposed airport development projects
(http://www.faa.gov/about/office_org/headquarters_offices/aep/models/edms_model/)
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emissions as characterized in Section 2.1.1 and with construction emissions as characterized in
Section 2.2. The air dispersion analysis was performed in accordance with USEPA*, ARB*
and BAAQMD** modeling guidelines. The air dispersion analysis requires the following: 1)
selection of the dispersion model, 2) selection of appropriate dispersion coefficients based on
land use, 3) preparation of meteorological data, 4) evaluation of potential terrain considerations,
5) selection of receptor locations, and 6) identification of the source specific release parameters,
operational schedule, and averaging time periods. The following sections describe each of
these steps.

2.3.1 Construction Diesel Equipment

2.3.1.1 Air Dispersion Modeling Selection and Parameters

Screening-level air dispersion modeling was performed to conservatively estimate PM, 5
concentrations using USEPA’s ISC-Prime (Plume Rise Model Enhancements) model (Version
04269) with screening meteorological data.* ISC-Prime is a steady-state Gaussian plume
model which can be used to assess pollutant concentrations from a wide variety of sources
associated with an industrial complex. This model can account for various source types
(including point, area, line, and volume sources) and limited terrain adjustment. Screening
meteorological data is used because it is considered representative of “worst-case”
meteorological conditions and is likely to result in an overestimation of ambient air
concentrations. The screening meteorological data examines a full range of meteorological
conditions, including all stability classes and wind speeds to find maximum one-hour impacts.
Thus, the use of ISC-Prime with screening meteorological parameters is acceptable for
screening-level (i.e., conservative) air dispersion modeling for evaluating impacts from the
Project. This approach has previously been approved for use by the BAAQMD in screening-
level health risk assessments.

As a conservative screening approach, it was assumed that more than 50% of the area within a
3-kilometer radius of the proposed Project site classifies as rural land use, according to the land
use definitions proposed by Auer (1978); as a result, rural dispersion coefficients were used.*

*2 Guideline on Air Quality Models (Revised). 40 Code of Federal Regulations, Part 51, Appendix W. Office of Air
Quality Planning and Standards.

33 CallEPA. 2003. The Air Toxics Hot Spots Program Guidance Manual for Preparation of Health Risk Assessments.
Office of Environmental Health Hazard Assessment. August.

¥ BAAQMD. 2010. Air Toxics NSR Program Health Risk Screening Analysis (HRSA) Guidelines. January

35 On November 9, 2005, the USEPA promulgated final revisions to the federal Guideline on Air Quality Models, in
which they recommended that AERMOD be used for dispersion modeling evaluations of criteria air pollutant and
toxic air pollutant emissions from typical industrial facilities. A one-year transition period commenced from the
proposed effective date of December 9, 2005. Although that one year transition period has elapsed, AERMOD has
not yet been officially adopted by the ARB or BAAQMD. Furthermore, the screening version of AERMOD
(AERSCREEN) is still undergoing development and was not commercially available at the time of performing this
work.

% Please note that the terms “urban” and “rural” used here relate to the characterization of land use for purposes of
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An important consideration in an air dispersion modeling analysis is whether the terrain in the
modeling area is flat or elevated (i.e., terrain above the effective height of the emission point).
Elevated terrain can affect the results of a dispersion analysis involving point and volume
sources, but does not affect the predicted results for area sources.®” The area was modeled
using elevated terrain algorithms to account for the varying topography around the Project. The
National Elevation Dataset (NED) was obtained from the United States Geological Survey
(USGS) and considered in the modeling across the entire modeling domain.

Project construction sources were modeled using adjacent volume sources based on the South
Coast Air Quality Management District (SCAQMD) Localized Significance Threshold (LST)
methodology.® Table 2.13 summarizes the modeled source groups. The source locations are
presented in Figure 2.

A two-tier receptor grid was used to estimate the impacts in the general vicinity of the Project.
The fine receptor grid with 20 meter spacing covers the off-construction site area (i.e. including
on Project areas that have no construction activities) within the BAAQMD recommended area of
influence (within a 1000 foot radius of the Project fence), and the coarse grid with 100 meter
spacing covers an extended area within 1000 meters of the fine receptor grid. Receptors were
also placed at Marshall Elementary School, located approximately 250 meters south of the
nearest part of the construction zone. Receptor height was set at two meters following the
SCAQMD LST Methodology. Figure 3 shows the modeled receptors for which dispersion
coefficients were calculated using the model.

2.3.1.2 Estimated Air Concentration at the Point of Maximum Impact

Screening-level air modeling dispersion factors (i.e., concentration per unit emission rate,
sometimes called “chi-over-Q” (“x/Q”)), were estimated for the modeled dispersion sources (i.e.,
construction equipment) using ISC-Prime in conjunction with information about the locations of
the sources and receptors. The simulated dispersion sources were given a unit emission rate (1
gram per second or 1 g/s) for the modeled sources.

In accordance with the CEQA Guidelines, annual average concentrations of PM, s were
evaluated. To estimate screening-level annual average dispersion coefficients, the maximum
hourly average dispersion factors were multiplied by 0.1, as per the CEQA Guidelines. The
PM, s concentrations were then estimated by multiplying the modeled and adjusted maximum
dispersion factors by their respective emissions from each source (Table 2.14)

air dispersion modeling, and do not necessarily relate to actual development in the area.

37 U.S. EPA AERMOD Implementation Guide. March
2009 http://www.epa.gov/scram001/7thconf/aermod/aermod_impImtn_guide 19March2009.pdf

% South Coast Air Quality Management District. Finalized Local Significance Threshold Methodology Revised July
2008. http://www.agmd.gov/cega/handbook/Ist/Method _final.pdf
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The estimated maximum annual average PM, s air concentration is 0.01 ug/m3and is presented
in Table 2.15.

2.3.2 Standby Stationary Diesel Engines

To evaluate the resulting concentration of PM, 5, ENVIRON performed screening-level air
dispersion modeling using USEPA’s SCREEN3 model (Version 96043). SCREENS is a single
source Gaussian plume model which provides maximum ground-level concentrations for point,
area, flare, and volume sources, as well as concentrations in the cavity zone, and
concentrations due to inversion break-up and shoreline fumigation. SCREEN3 examines a full
range of meteorological conditions, including all stability classes and wind speeds to find
maximum one-hour impacts. Thus, ENVIRON considers that the use of SCREEN3 is
acceptable for screening-level (i.e., conservative) air dispersion modeling for evaluating impacts
from the Project.

Similar to the construction modeling, ENVIRON used rural dispersion coefficients. ENVIRON
ran the model using flat terrain and conservatively assumed both engine release height (Table
2.3) and receptor height to be zero (ground level). All four diesel engines were assumed to be
co-located in order to identify the worst case concentration. The modeled source parameters
and emission rates are summarized in Tables 2.16 and 2.17. The SCREEN3 model input and
output files are presented in Appendix C2.

As presented in Table 2.17, the estimated maximum annual average PM; 5 air concentration is
0.004 pg/m® which is well below the BAAQMD significance threshold of 0.3 pg/m®.

2.4 Comparison to Air Quality Thresholds

2.4.1 Construction Emissions

The CEQA Guidelines contain Basic Construction Mitigation Measures for all proposed projects
and Additional Construction Mitigation Measures for projects with construction emissions above
the listed significance threshold

The average daily emissions of criteria pollutants from construction were compared to the
Thresholds of Significance in the CEQA Guidelines. As presented in Table 2.12, average daily
emissions of ROG, NOx, PM,o and PM, 5 are significantly below the proposed threshold and
therefore the criteria pollutant emissions associated with the construction activity of the Project
are not significant. Table 2.15 shows that the annual average PM, 5 concentration increase due
to the construction emissions is also significantly below the BAAQMD threshold of significance.
The Project will implement the Basic Construction Mitigation Measures required for all projects.
Additional Construction Mitigation Measures are not required since emissions will remain below
BAAQMD significance levels.
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2.4.2 Operational Emissions

The average daily and annual operational emissions are well below the thresholds of
significance for Project operations for ROG, NO,, and PM, in the CEQA Guidelines as
presented in Table 2.1 3% Table 2.17 shows that the increase in annual average PM;5
concentrations associated with the four emergency diesel generators is well below BAAQMD
thresholds of significance.

Consistent with the City of Oakland Guidelines, the Project would not result in total emissions of
ROG, NOx, or PM10 of 15 tons per year or greater; or 80 pounds (36 kilograms) per day or
greater.

2.4.3 Odor Impacts

Potential sources of odor within the Project are the manure management system and the exhibit
areas (enclosed animals). The CEQA Guidelines discuss screening distances for siting of
potential odor sources near receptors or other odor sources. While the types of operations
addressed do not include operations similar to the Zoo, the closest operation types, “Confined
Animal Facility/Feed Lot/Dairy” and “Green Waste and Recycling Operations” both have
screening distances of one mile.** Since the Project will be within one mile of residential
receptors, potential odor impacts were fully assessed according to the CEQA Guidelines.

As noted above, the two potential sources of odors that are part of the Project are the manure
management (composting) system, and the exhibits (animal enclosures). The manure
management component consists of the addition of the manure from the herbivorous animals in
the Project to the existing manure composting system for the remainder of the Zoo. The
composting system is located in a maintenance area on a side road near the Zoo entrance. The
composting area is more than 500 feet from the closest residences and separated from them by
a buffer area with trees and other vegetation. The increase in manure throughput due to the
Project will be less than 10%. There have been no odor complaints to the BAAQMD regarding
the Zoo composting system since it began operating in 1993. The closest distance between a
residence and the planned animal enclosures is greater than 500 feet, a distance comparable to
that between the existing animal enclosures and the closest residences (350 feet and up).
There have been no odor complaints regarding the existing Zoo animal enclosures.

The nature of the potential odor sources, distance from sensitive receptors, and absence of any
complaint history from the existing animal enclosures and composting system represent
substantial evidence that the Project does not represent a significant odor impact. Similarly, it is
expected that the Project will not frequently create substantial objectionable odors affecting a
substantial number of people, thus meeting the City of Oakland odor criterion.

% BAAQMD 2010. pg. 2-3.
“0 Both of these operational types typically carry out both animal husbandry and composting operation on a larger
scale than the Project.
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2.4.4 Carbon Monoxide Impacts

The CEQA Guidelines include screening methodology for impacts from CO for proposed
projects, designed to provide a conservative indication of the significance of Project emissions.
CO is emitted directly from internal combustion engines and the highest ambient CO
concentrations are generally found near congested transportation corridors and intersections.
The CEQA Guidelines provide three screening criteria which, if met, indicate that the proposed
project would result in a less-than-significant compact to localized CO concentrations.*’ These
criteria are as follows:

1. Project is consistent with an applicable congestion management program
established by the county congestion management agency for designated roads or
highways, regional transportation plan, and local congestion management agency
plans.

2. The project traffic would not increase traffic volumes at affected intersections to more
than 44,000 vehicles per hour.

3. The project traffic would not increase traffic volumes at affected intersections to more
than 24,000 vehicles per hour where vertical and/or horizontal mixing is substantially
limited (e.g., tunnel, parking garage, bridge underpass, natural or urban street
canyon, below-grade roadway).

The Project traffic analysis and forecasts were conducted in a manner compliant with the
Alameda County Congestion Management Agency (ACCMA) guidelines, using the ACCMA
travel demand model. The Project does not increase traffic volumes at affected intersections to
more than 44,000 vehicles per hour or at intersections where vertical and/or horizontal mixing is
substantially limited to more than 24,000 vehicles per hour. The Project consequently meets all
of the listed screening criteria, so CO emissions would be less than significant.

The City of Oakland CEQA guidelines indicate that the Project should not contribute to CO
concentrations exceeding the California Ambient Air Quality Standard (CAAQS) of 9 parts per
million (ppm) averaged over eight hours and 20 ppm for one hour. The City of Oakland
Guidelines are consistent with the CEQA Guidelines and state that localized CO concentrations
should be estimated for projects in which (1) vehicle emissions of CO would exceed 550 Ib/day;
(2) intersections or roadway links would decline to LOS E or F; (3) intersections operating at LOS
E or F will have reduced LOS; or (4) traffic volume increase on nearby roadways by 10% or more
unless the increase in traffic volume is less than 100 vehicles per hour. This Project is estimated
to result in average daily vehicle emissions of only 68 Ibs/day and will not result in an increase in
traffic volume of more than 100 vehicles per day at any intersection.

“1 BAAQMD. CEQA Air Quality Guidelines. June 2010. Section 3.3

Criteria Pollutants Emission Inventory 14 ENVIRON



Air Quality Technical Report
Amendment to Oakland Zoo Master Plan: Subsequent Mitigated
Negative Declaration/Addendum

DRAFT

3 Local Health Risks and Toxic Air Contaminants

CEQA Guidelines require an evaluation of health risk impacts from exposure to TACs.
BAAQMD lists significance thresholds for project emissions, as well as for cumulative impacts
from a project when combined with existing emissions from neighboring sources of TACs.
Methods used to quantify TAC emissions associated with the Project and to assess associated
health risks are described below, along with a comparison of calculated risks to the BAAQMD
significance thresholds.

Emission levels of TACs from annual operation of the Project as well as from construction
emissions were quantified. This section discusses the estimates of these emissions, resulting
increases in ambient concentration, and associated risk.

3.1 Operational TAC Emissions
Operational TAC emissions associated with the Project are the DPM emissions from diesel
engines.

Annual activity of the four diesel engines proposed for the Project was quantified as described in
Section 2.1.1. These activity data were used to estimate DPM emissions from diesel
generators. The resulting emissions from stationary diesel engines are shown in Table 3.1.

3.1.1 Comparison of Operational TAC Emissions to Thresholds

Maximum annual operation DPM emissions were compared to the thresholds defined in
BAAQMD Regulation 2 Rule 5 Table 2-5-1 Toxic Air Contaminant Trigger Levels.*? As shown in
Table 3.1, no acute or chronic trigger levels are exceeded. Accordingly, further analysis of
health impacts from operational sources is not needed.

In the Bay Area, there are a number of urban or industrialized communities where the exposure
to TACs is relatively high in comparison to others. To address community risk from air toxics,
the Air District initiated the Community Air Risk Evaluation (CARE) program in 2004 to identify
locations with high levels of risk from TACs co-located with sensitive populations and use the
information to help focus mitigation measures. The Project is not located within a CARE
community.

3.2 Construction TAC Emissions

3.2.1 Diesel Construction Equipment and Vehicles

Emissions of DPM and ROG associated with construction activities at the Project were
evaluated. These emissions estimates are used to estimate concentrations of DPM and TACs
using air dispersion modeling techniques.

2 BAAQMD. 2010. Table 2-5-1 Toxic Air Contaminant Trigger Levels.
Available at: http://www.baagmd.gov/~/media/Files/Engineering/Air%20Toxics%20Programs/table 2-5-1.ashx
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Based on BAAQMD Regulation 2 Rule 5 Table 2-5-1, DPM should be used as a surrogate for all
TAC emissions from diesel-fueled compression-ignition internal combustion engines. For the
purposes of evaluating cancer risks and chronic honcancer impacts associated with diesel
exhaust, it was conservatively assumed that 100% of the exhaust PM would be DPM. The DPM
emissions calculation is discussed in the criteria pollutant section and Table 2.11. The
calculated maximum annual DPM emissions are presented in Table 3.2.

ROG emissions were speciated into component TACs to evaluate acute health impacts from
construction related diesel exhaust. ROG was speciated based on the speciation profile used in
developing the BAAQMD construction screening document*® (Appendix D). The calculated
hourly TAC emissions from the construction equipment are shown in Table 3.3.

Maximum hourly TAC emissions from construction and maximum annual TAC emissions from
construction were compared to the thresholds defined in BAAQMD Regulation 2 Rule 5 Table 2-
5-1 Toxic Air Contaminant Trigger Levels. The chronic DPM (annual) emissions from on-site
off-road construction equipment are above the BAAQMD trigger levels,** which suggests that
additional health risk assessment is required under the 2010 CEQA Guidelines. This
assessment is detailed in Section 3.3 of this technical report. The hourly emissions of each
individual TAC are below the BAAQMD acute trigger thresholds. Additional health risk
assessment was conducted to evaluate the cumulative acute impact of all of the TACs
combined. The analysis is discussed in Section 3.3.

3.2.2 Helicopter TAC Emissions

As the Project proposes to use a helipad for one day to erect the gondola during Phase Il of the
Project, the increased TAC emissions associated with the helicopter operation were estimated.

Speciated hydrocarbon (HC) emissions for helicopters used at the Project were estimated using
the EDMS developed by the FAA.* The most recent version of the software, EDMS 5.1,
released in November 2009, is capable of calculating the speciated HC emission including 44
hazardous air pollutants (HAPs) and 351 non-toxic compounds. The TAC emissions were
estimated using the same methodology as the criteria pollutant emissions calculation and are
summarized in Table 3.4.

3 Provided via email from BAAQMD to ENVIRON on July 13, 2010.

* BAAQMD Regulation 2, Rule 5 specifies that all permit applications for new and modified sources must be
screened for emissions of TACs. If the emissions from a project are less than the listed trigger-levels, it is
assumed that the project does not pose a significant risk to the public and a health risk screening analysis is not
required.

5 Emissions and Dispersion Modeling System (EDMS) was developed by the Federal Aviation Administration as a
model designed to assess the air quality impacts of proposed airport development projects
(http://www.faa.gov/about/office_org/headquarters_offices/aep/models/edms_model/)
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The chronic (annual) and acute (hourly) incremental emissions of TACs emissions from
helicopter summarized in Table 3.4 are below the BAAQMD trigger levels.*® Therefore, further
assessment of the helipad emissions is not required under the 2010 CEQA Guidelines as
resulting health risks from emissions at this level are “not expected to cause, or contribute
significantly to, adverse health effects.”*’ Details of the emission analysis and the electronic
files of EDMS inputs and outputs are attached in Appendix B4.

3.3 Analysis of Health Risks Associated with Potential Exposure to Diesel
Particulate Matter Emissions from Construction Activities
For screening purpose, the potential exposures to DPM and other chemicals from proposed
Project construction activities at the Point of Maximum Impact (PMI) were evaluated. The
health impact to all potential exposed populations (discussed in Section 3.3.2.1) including adult
and child resident, on-site and off-site workers, and a nearby school child at the PMI are
estimated and discussed in Section 3.3.8. This approach is conservative because the PMI is
located inside the Project fence line and away from the actual residential property, commercial
property, and schools.

Based on the results of the exposure evaluation and air dispersion modeling, quantitative
estimates of excess lifetime cancer risks and noncancer hazard quotients (HQs) associated with
potential exposure to Project construction related emissions were estimated. The estimated
cancer risks and noncancer hazards are then compared to the thresholds for significance
identified in the CEQA Guidelines.

3.3.1 Identification of Chemicals of Potential Concern

Diesel exhaust, both as DPM and speciated into its component TACs, are the chemicals
identified for inclusion in this risk assessment. Specifically, DPM emissions and ROG emissions
from heavy equipment exhaust during construction activities are the focus of this section. This
includes exhaust from both on-site construction equipment and on-road diesel trucks that serve
the construction site (bringing materials to the site and removing debris and soils), as well as
workers’ personal vehicles.

Diesel exhaust is a complex mixture that includes hundreds of individual constituents.*® Diesel
exhaust, as a mixture, is identified by the State of California as a known human carcinogen.*®*°

“ BAAQMD Regulation 2, Rule 5 specifies that all permit applications for new and modified sources must be
screened for emissions of TACs. If the emissions from a project are less than the listed trigger-levels, it is
assumed that the project does not pose a significant risk to the public and a health risk screening analysis is not
required.

7 Ibid

“8 Air Resources Board (ARB). 1998. Initial Statement of Reasons for Rulemaking. Proposed Identification of Diesel
Exhaust as a Toxic Air Contaminant. June.

9 CallEPA. 2009. Air Toxics Hot Spots Program Risk Assessment Guidelines: Part Il Technical Support Document
for Describing Available Cancer Potency Factors. Office of Environmental Health Hazard Assessment. May.

%0 California Environmental Protection Agency (Cal/EPA). 1998. Findings of the Scientific Review Panel on The
Report on Diesel Exhaust, as adopted at the Panel’s April 22, 1998, meeting. Office of Environmental Health
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Under California regulatory guidelines, DPM is used as a surrogate measure of exposure for the
mixture of chemicals that make up diesel exhaust as a whole. Cal/EPA and other proponents of
using the surrogate approach to quantifying cancer risks associated with the diesel mixture
indicate that this method is preferable to the use of a component-based approach. A
component-based approach involves estimating risks for each of the individual components of a
mixture. Critics of the component-based approach believe it will underestimate the risks
associated with diesel as a whole mixture because the identity of all chemicals in the mixture
may not be known and/or exposure and health effects information for all chemicals identified
within the mixture may not be available. Further, Cal/EPA®' has concluded that “potential
cancer risk from inhalation exposure to whole diesel exhaust will outweigh the multipathway
cancer risk from the speciated components.”

However, BAAQMD Guidance and construction screening risk methods suggest that acute non-
cancer impacts from components of diesel exhaust be evaluated. Specifically, the BAAQMD
Construction Screening Tables base the screening of acute impacts on analysis of acrolein
concentrations. Accordingly, in addition to evaluating chronic cancer risks and noncancer HQs
using DPM as a surrogate, this section evaluate acute HQs from speciates ROG emissions due
to diesel combustion.

3.3.2 Exposure Assessment

The USEPA®? defines exposure as “contact of an organism with a chemical or physical agent”
and defines the magnitude of exposure as “the amount of the agent available at the exchange
boundaries of the organism (e.g., skin, lungs, gut) and available for absorption.” Exposure
assessments are designed to determine the degree of contact a person has with a chemical.
The components of the exposure assessment include the identification of potentially exposed
populations, the identification of exposure pathways, estimation of DPM exposure
concentrations, and the selection of exposure assumptions to quantify chemical intakes.

3.3.2.1 Potentially Exposed Populations

To evaluate the potential human health effects posed by a site or project, it is necessary to
identify the populations that may be exposed to the chemicals present and to determine the
pathways by which exposures may occur. Identification of potentially exposed populations
requires evaluating the human activity and land-use patterns at and in the vicinity of the Project.
The populations considered in this report are off-site receptors in areas surrounding the Project.

Land use in the area surrounding the construction site (Figure 2) is zoned for a variety of
residential uses surrounding small areas of mixed use, neighborhood business, or institutional

Hazard Assessment. Available electronically at http://www.arb.a.gov

51 Cal/EPA. 2003. The Air Toxics Hot Spots Program Guidance Manual for Preparation of Health Risk Assessments.
Office of Environmental Health Hazard Assessment. August

%2 USEPA. 1989a. Risk Assessment Guidance for Superfund: Volume 1- Human Health Evaluation Manual (Part A).
Interim Final. Washington, D.C. December.
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areas.®® Consequently, off-site residents (child and adult residents) and workers (outside of the
construction area®*) were evaluated in this report. Potential off-site sensitive populations were
also identified for evaluation in this report based on guidance from the District® and Cal/EPA®®.
Off-site sensitive receptors identified for the report included one K-12 school within 1000 feet of
the Project boundary.®” The off-site sensitive receptor locations identified for the Project are
also shown on Figure 3.

On-site construction workers are not evaluated, as it is understood that on-site workers are
protected by the California Occupational Safety and Health Administration (Cal/OSHA) in
accordance with State health and safety requirements (8 CCR § 5194).

3.3.2.2 Exposure Pathways
Once potentially exposed populations are identified, the complete exposure pathways by which
individuals in each of these populations may be exposed are determined. An exposure pathway
is defined as “the course a chemical or physical agent takes from a source to an exposed
organism.”*® A complete exposure pathway requires the following four key elements:

e Chemical source,

e Migration route (i.e., environmental transport),

e An exposure point for contact (e.g., air), and

e Human exposure route (e.g., inhalation).
An exposure pathway is not complete unless all four elements are present.

Selection of additional pathways for a multipathway analysis is specific to the chemical and land
use designations in the area potentially impacted by the Project. Cal/EPA® has identified
chemicals that must be evaluated in a multipathway analysis and DPM is not listed by Cal/EPA
as a multipathway chemical. Thus, for this report, only inhalation exposures were evaluated.

5 Zoning information was obtained from the City of Oakland General Plan and Zoning Map, available online:

http://www.oaklandnet.com/government/ceda/revised/planningzoning/ZoningSection/General%20Plan%20and%20Zo
ning%20Map_ 20100506 _Addendum_Asof20100506.pdf

% The off-site workers include workers in the existing Zoo as well as workers at commercial sites within the area of
influence (within a 1000 foot radius of the Project Boundary).

% BAAQMD. 2010. Air Toxics NSR Program Health Risk Screening Analysis (HRSA) Guidelines. January

% Cal/EPA. 2003. The Air Toxics Hot Spots Program Guidance Manual for Preparation of Health Risk Assessments.
Office of Environmental Health Hazard Assessment. August

5" Marshall School is located to the south of the Project site, approximately 300 meters from the nearest construction
area (the Veterinary Medical Hospital site).

% USEPA. 1989a. Risk Assessment Guidance for Superfund: Volume 1- Human Health Evaluation Manual (Part A).
Interim Final. Washington, D.C. December.

%9 Cal/EPA. 2003. The Air Toxics Hot Spots Program Guidance Manual for Preparation of Health Risk Assessments.
Office of Environmental Health Hazard Assessment. August
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3.3.2.3 Exposure Assumptions

Population specific exposure assumptions were obtained using site-specific information and risk
assessment guidelines from BAAQMD, Cal/EPA, and USEPA, with the exception of Project-
specific exposure durations. Project construction is anticipated to occur over a five year period
beginning in 2011 and ending in 2015, with activities in the construction phases spanning
various periods during this interval. The exposure duration assumed for each population was
limited to the planned construction period for the Project. The population-specific exposure
parameters and their derivation are summarized in Table 3.5.

3.3.3 Estimated DPM Air Concentrations
The DPM annual average air concentrations at the PMI are presented in Table 3.6.

The exposure point concentrations were calculated from the annual average concentration
(ug/m®) and the modeling-adjustment factor (AF). The adjustment factor was applied to the
exposure point concentration to account for the difference in the assumed continuous
construction schedule (i.e., 24 hours per day seven days per week) in the ISC-Prime modeling
and the actual construction period planned for the Project (i.e., eight hours per day, five days
per week). The population-specific adjustment factor and the resulting conservative ambient air
concentrations (i.e. at PMI) estimated for workers, off-site resident (adult and child), and off-site
sensitive receptor are shown in Table 3.6.

3.3.4 Calculation of Intake

The dose estimated for the exposure pathway is a function of the concentration of a chemical
and the intake of that chemical. The calculation of the intake factor for inhalation, IF;., is
presented in Table 3.5. The chemical intake or dose is estimated by multiplying the inhalation
intake factor, IF;, by the chemical concentration in air, C;. When coupled with the chemical
concentration, this calculation is mathematically equivalent to the dose algorithm given in the
Office of Environmental Health Hazard Assessment (OEHHA) Hot Spots guidance.®

3.3.5 Toxicity Assessment

The toxicity assessment characterizes the relationship between the magnitude of exposure and
the nature and magnitude of adverse health effects that may result from such exposure. For
purposes of calculating the exposure criteria to be used in risk assessments, adverse health
effects are classified into two broad categories — cancer and noncancer endpoints. Toxicity
values used to estimate the likelihood of adverse effects occurring in humans at different
exposure levels are identified as part of the toxicity assessment component of a risk assessment.

Consistent with Cal/EPA risk assessment guidance, ENVIRON used the Cal/EPA cancer
potency factor (CPF) for DPM to estimate cancer risks associated with exposure to diesel

60 Cal/EPA. 2003. The Air Toxics Hot Spots Program Guidance Manual for Preparation of Health Risk Assessments.
Office of Environmental Health Hazard Assessment. August.
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emissions resulting from the Project (Cal/EPA 2009b). As discussed in Section 3.3.1, DPM is
used as a surrogate measure of exposure for the mixture of chemicals that make up diesel
exhaust. The chronic reference exposure level (REL) for DPM, presented in Table 3.7,
represents the average daily exposure concentrations at (or below) which no adverse health
effects are anticipated.®’

3.3.6 Excess Lifetime Cancer Risk and Chronic Noncancer Hazards
Characterization Methods

The results of this report are presented as estimated cancer risks, and noncancer hazards

which are then compared to the applicable Thresholds of Significance in the CEQA Guidelines.

The methodology used to estimate excess lifetime cancer risks and chronic noncancer hazards

is detailed in Tables 3.8 and 3.9.

3.3.7 Implementation of OEHHA TSD for Cancer Potency Factors in Estimation of
Cancer Risk
The CEQA Guidelines recommends estimation of cancer risk using methods from the OEHHA
recently released Technical Support Document for Cancer Potency Factors: Methodologies for
Derivation, Listing of Available Values, and Adjustment to Allow for Early Life Stage
Exposures.® The OEHHA Technical Support Document (TSD) for Cancer Potency Factors®
represents one of the TSDs in the five-part OEHHA Air Toxic Hot Spots Program guidance
series. OEHHA is currently in the process of revising the TSD guidelines to reflect scientific
information and approaches developed since the previous guidelines were prepared and to
address the mandates of the Children’s Environmental Health Protection Act.®*® OEHHA has not
yet published a revised exposure assessment TSD (Part IV of the OEHHA guidelines) or a
revised guidance manual for preparation of risk assessments. Thus, comprehensive statewide
procedures for implementing these policies have not been finalized.

The OEHHA TSD guidance series is not complete and the ARB and other local air districts have
not formally implemented the methodology. However, BAAQMD has elected to implement the
OEHHA TSD in its update to their Air Toxics NSR Program HRSA guidance® and CEQA
Guidelines.

¢ CalEPA. 2008. OEHHA Acute, 8-hour and Chronic Reference Exposure Level (REL) Summary. Office of
Environmental Health Hazard Assessment. December 18

62 Office of Environmental Health Hazard Assessment (OEHHA). Technical Support Document for Cancer Potency
Factors: Methodologies for Derivation, Listing of Available Values, and Adjustment to Allow for Early Life Stage

o Exposures. 2009. Available online: http://www.oehha.ca.gov/air/hot_spots/2009/TSDCancerPotency.pdf
Ibid.

5 Senate Bill 25, Escutia, Chapter 731, Statutes of 1999, Health and Safety Code Sections 39669.5 et seq

5 BAAQMD. 2010. Air Toxics NSR Program Health Risk Screening Analysis (HRSA) Guidelines. January
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The OEHHA®® TSD describes revisions to the approach that OEHHA uses to derive toxicity
values and describes new procedures for estimating cancer risks, including ways to address the
increase susceptibility of infants and children, as compared to adults. Further, the document
proposes the use of age-specific sensitivity factors (ASFs) to account for an "anticipated
sensitivity to carcinogens" of infants and children to carcinogens. Under the revised approach,
cancer risk estimates are weighted by a factor of 10 for exposures that occur from the third
trimester of pregnancy to 2 years of age and by a factor of 3 for exposures that occur from 2
years through 15 years of age. No weighting factor (i.e., an ASF of 1, which is equivalent to no
adjustment) is applied to ages 16 to 70 years. These factors are summarized below.

Age Bin ASF
Third trimester to age 2 years 10
2 to 16 years 3

16 to 70 years 1

In its HRSA guidance, BAAQMD recommends the use of an ASF of 1.7 to estimate cancer risks
for lifetime residential exposures (70-year resident receptors) and a factor of 3 for estimation of
cancer risks for children at schools. BAAQMD has indicated that cancer risk estimates for
worker populations would not be affected as the ASF for a worker is 1. BAAQMD does not
explicitly identify the ASF values recommended for the evaluation of each population in the
CEQA Guidelines. However, as recommended in the CEQA Guidelines, cancer risks are
adjusted using the ASF approach described in the OEHHA TSD and implemented by BAAQMD
in the HRSA guidelines.

3.3.8 Estimation of Acute Noncancer Hazard Quotients/Indices

The potential for acute effects was evaluated by comparing the annual one-hour maximum
concentration with the acute REL. The equation used to calculate acute HQs is as follows:

HQ; = C;/ aREL;
Where:
HQ = Hazard Quotient for Chemical;
Ci = Average Daily Air Concentration for Chemical; (ug/m®)
aREL; = Acute Noncancer Reference Exposure Level for Chemical; (ug/m?)

The methodology used to estimate the acute hazard quotients is detailed in Table 3.10.

% Office of Environmental Health Hazard Assessment (OEHHA). Technical Support Document for Cancer Potency
Factors: Methodologies for Derivation, Listing of Available Values, and Adjustment to Allow for Early Life Stage
Exposures. 2009. Available online: http://www.oehha.ca.gov/air/hot_spots/2009/TSDCancerPotency.pdf
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3.3.9 Risk Characterization Results

This section compares the estimated excess lifetime cancer risks and noncancer HQs for each
population in relation to significance thresholds under CEQA. The cancer risks are summarized
in Table 3.8, the noncancer HQs in Table 3.9, and the acute Hls in Table 3.10. The results are
summarized in Table 3.11, which shows that the Project would be below BAAQMD thresholds.

3.3.9.1 Off-site Residents

The estimated excess lifetime cancer risks over the construction period for both adult and child
resident at the PMI are well below the BAAQMD significance threshold of 10 in a million.

As summarized in Table 3.8, the estimated excess lifetime cancer risk for the adult resident at
the PMI is 0.2 in a million (2 x 107). The estimated excess lifetime cancer risk for the child
resident is 2 in a million (2 x 10°).

3.3.9.2 Off-site Workers

The estimated excess lifetime cancer risks over the construction period for workers at the PMI
are well below the BAAQMD significance threshold of 10 in a million.

As shown in Table 3.8, the estimated excess lifetime cancer risk for the worker at the PMI is 0.3
in a million (3 x 107). The PMI in this case is the point of maximum impact outside of any
construction area. Consequently the estimated risk and HQ for workers at the PMI represents
the maximum impact to employees of the Zoo as well as all other workers in the vicinity of the
Project.

3.3.9.3 Off-site Sensitive Receptors

The estimated excess lifetime cancer risks over the construction period for off-site sensitive
receptors at the PMI are well below the BAAQMD significance threshold of 10 in a million.

As shown in Table 3.8, the estimated excess lifetime cancer risks for the sensitive receptor, the
school child, at the PMl is 1 in a million (1 x 10°).

3.3.9.4 Chronic Noncancer Hazard Quotients

As shown on Table 3.9, the estimated maximum noncancer chronic HQ at the PMI over the five
year of construction period is 0.003; well below the significance threshold of one.

3.3.9.5 Acute Noncancer Hazard Index

As shown on Table 3.10, the estimated maximum noncancer acute HI at the PMI over the five
year of construction period is 0.32; well below the significance threshold of one.

3.4 Cumulative Health Impacts

The BAAQMD recommends that a Lead Agency identify all TAC and PM, 5 sources located
within a 1,000 foot radius of the Project site. The 1,000 foot buffer encompasses the existing
Oakland Zoo, portions of Knowland Park, and approximately 50 acres of residential land use.
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The buffer does not include any freeways, major roads, gasoline dispensing facilities, or
industrial areas. As shown in Section 3.1.1, the operational TAC emissions from the Project do

not exceed any acute or chronic trigger levels. It is not expected that the Project will contribute
to any significant cumulative impacts.
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Table 3.2

Summary of DPM Emissions associated with the Modeled Construction Sources®

Oakland Zoo
Oakland, CA
Modeled Annual Emissions by Source Group® Annu.al .Total BAAQMD Tarlgger Triggered?
Year ) Emissions Level
Source Group
(Iblyr) (9/s) (Iblyr) (Iblyr) (Y/N)
P1A 2.3 3.2E-05
2011 P1B 0.8 1.1E-05 3.7 Y
P1C 0.7 1.0E-05
P1A 1.2 1.7E-05
2012 P2A 1.0 1.4E-05 2.8 Y
P2B 0.6 9.0E-06
P2A 3.7 5.3E-05 0.34
2013 P2B 1.5 2.1E-05 8.7 Y
P3 3.6 5.2E-05
P3 1.6 2.3E-05
2014 P4A 1.3 1.8E-05 55 Y
P4B 2.6 3.8E-05
2015 P5 2.5 3.6E-05 2.5 Y
Total (Ib) 23.3 23.3
Notes:

1. ENVIRON conservatively assumed that the DPM emissions to be same as the PM;, and PM, ; emissions in Table 2.12.

2. Source groups are explained in Table 2.13.

3. The annual emission rate were calculated for each modeled source group based on the equipment list and associated hours of operation
provided by Oakland Zoo on Mar. 26, 2010. As suggested by Oakland Zoo, the construction diesel equipment were assumed to meet
USEPA Tier 4 standard.

Abbreviations:

ARB: Air Resources Board

DPM: Diesel Particulate Matter

g: gram

Ib: pound

s: second

USEPA: United States Environmental Protection Agency
yr: year

Reference:

2 Bay Area Air Quality Management District (BAAQMD). 2010. Table 2-5-1: Toxic Air Contaminant Trigger Levels.
Available at: http://www.baagmd.gov/~/media/Files/Engineering/Air%20Toxics%20Programs/table_2-5-1.ashx

b ARB and USEPA Off-Road Compression-Ignition (Diesel) Engine Standards.
Available at: http://www.arb.ca.gov/msprog/ordiesel/documents/Off-Road_Diesel_Stds.xls
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Table 3.5
Exposure Parameters for Construction Scenario *

Oakland Zoo
Oakland, CA
Exposure Parameter Units Residegt Residegt Worker? School Child®
Adult Child
Breathing Rate (BR) [L/kg-day] 302 581 149 581
[IExposure Time (ET) [hours/day] 24 24 8 10
[Exposure Frequency (EF) [days/year] 350 350 245 180
IExposure Duration (ED) [years] 1 1 1 1
Conversion Factor (CF) [m3/L] 0.001 0.001 0.001 0.001
Averaging Time (AT) [days] 25550 25550 25550 25550
Intake Factor, Inhalation (IF;,) [m°/kg-day] 0.0041 0.0080 0.0014 0.0017

Notes:

1. With the exception of the exposure duration (ED), the exposure parameters are based on OEHHA (2003) and BAAQMD
(2010). The exposure duration was set to one year to estimate year-by-year cancer risk over the five year of construction
duration.

2. For this EIR and as a conservative (i.e., health-protective) approach, it was assumed that residents are present at their residence
for 24 hours per day, 350 days per year (USEPA 1989a, 1991; Cal/EPA 2003). However, adults spend only 68 to 73% of their
total daily time at home (USEPA 1997), rather than the 100% assumed in this EIR. Accordingly, the actual risks to residents in
the vicinity of the Project are likely to be significantly lower than those estimated in this EIR.

3. Workers are assumed to be exposed for eight hours per day for 245 days per year (BAAQMD 2010, Cal/EPA 2003). A
breathing rate of 149 L/kg-day was assumed for is the worker population (Cal/EPA 2003).

4. Potential offsite sensitive populations were identified for evaluation in this EIR based on guidance from the District
(BAAQMD 2010) and Cal/EPA (2003). As discussed in Section 3.3.2.3, offsite sensitive receptors identified for the Project
include K-12 schools within a one kilometer radius surrounding the Project. For this reason, a school child was identified as the
sensitive receptor for evaluation in this EIR.

As recommended by the BAAQMD, the exposure time for a school child is assumed to be 10 hours per day and is representative
of a school day (BAAQMD 2010). School children are assumed to be exposed to construction emissions for 180 days per year
(BAAQMD 2010) for the entire construction period of five years. The high-end breathing rate of 581 L/kg-day recommended for
a child population was used (BAAQMD 2010, Cal/EPA 2003).

Calculation:
IF;,, = (Breathing Rate*Exposure Time*Exposure Frequency*Exposure Duration*CF)/(24 Hours * Averaging time)

Abbreviations:

BAAQMD = Bay Area Air Quality Management District
OEHHA = Office of Environmental Health Hazard Assessment
L = liter

kg = kilogram

m3 = cubic meter

References:

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

OEHHA. 2003. Air Toxics Hot Spots Program Risk Assessment Guidelines, the Air Toxics Hot Spots Program Guidance Manual



Table 3.6
DPM Concentrations at Point of Maximum Impact from Construction Activity

Oakland Zoo
Oakland, CA
Location of PMI* Modeled Exposure Point DPM Concentration - Ci
Concentration, . . :
UTMx | UTMy Year Annual Average Resident Resu_jent Worker Sch_ool
m) (m) 3 Adult Child AF =42 Child
(Hg/m®) AF=1 | AF=1 | AF=4.2
2011 0.004 0.004 0.004 0.02 0.02
2012 0.006 0.006 0.006 0.02 0.02
575,980 | 4,178,600 2013 0.008 0.008 0.008 0.03 0.03
2014 0.015 0.015 0.015 0.06 0.06
2015 0.011 0.011 0.011 0.05 0.05

Notes:

1. The PMI is the off-site receptor location with the maximum cumulative cancer risk presented in Table
3.11. The modeled receptor grid is presented in Figure 3.

2. Cal/EPA recommends that “annual average concentrations for the worker inhalation pathway will need
to be adjusted” to assure that the exposure point concentration is representative of the “average
concentration that a worker breathes over his or her working day” (Cal/EPA 2003). In essence, the
adjustment factor compresses emissions that could potentially occur over a 24-hour period, 365 days per
year into an 8-hour period, 245 days per year. This method is consistent with the Air Toxics Hot Spots
Risk Assessment Guidelines recommendations for applying an adjustment factor only when the operating
schedule of a facility and off-site worker exposures occur at the same time (Cal/EPA 2003). The
modeling adjustment factors for off-site residents, off-site workers, and off-site sensitive receptors are
discussed below.

Off-site residents are assumed to be present at their residence 24 hours per day, seven days per week.
This assumption is consistent with the modeled annual average air concentration (24-hours, seven days
per week). Thus, the annual average concentration does not require an adjustment factor.

As recommended by Air Toxics Hot Spots Risk Assessment Guidelines, an adjustment factor of 4.2 was
applied to the annual average concentration prediction (based on 24 hours per day) for the evaluation of
offsite workers and sensitive receptors to account for a construction schedule of approximately eight
hours per day and five days per week ([24/8] * [7/5] = 4.2). This concentration represents the theoretical
maximum 8-hour concentration over the five day operating period to which the offsite workers and
sensitive receptors might be exposed.

Calculation:
Exposure Point Concentration (Ci) = Modeled Concentration, Annual Average * AF

Abbreviations:

AF: Model Adjustment Factor

DPM: Diesel Particulate Matter

m: meter

PMI: Point of Maximum Impact
ug/m® microgram per cubic meter
UTM: Universal Transverse Mercator
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Table 3.8
Estimated Excess Lifetime Cancer Risk at Point of Maximum Impact from Diesel Construction Activity

Oakland Zoo
Oakland, CA
- - L
Location of PMI* Cumu_latlve Cz%nf:er Risk
(in one million)
UTM UTM Year Resident Resident
X y esiden esiden .
m) (m) Adult Child Worker School Child
2011 0.02 0.00 0.03 0.10
2012 0.03 0.00 0.04 0.13
2013 0.04 0.71 0.05 0.19
575,980 4,178,600 2014 0.07 1.31 0.10 0.35
2015 0.05 0.47 0.07 0.27
Total 0.2 2 0.3 1

Notes:

1. The cancer risks are estimated as the upper-bound incremental probability that an individual will develop cancer over
a lifetime as a direct result of exposure to potential carcinogens. The estimated risk is expressed as a unitless
probability. The cancer risk attributed to a chemical is calculated by multiplying the chemical intake or dose at the
human exchange boundaries (e.g., lungs) by the chemical-specific Cancer Potency Factor (CPF).

The cancer risks attribute to the DPM emissions associated with the Project were calculated based on the exposure point
DPM concentration (Ci) presented in Table 3.6, the intake factor presented in Table 3.5, and the CPF presented in Table
3.7.

Cancer risks shown take into account the Age Sensitivity Factor (ASF). ENVIRON derived ASF based on
recommendations by the Office of Environmental Health Hazard Assessment OEHHA (2009) and BAAQMD (2010).
See Section 3.3.7 of the Report.

Calculation:
Risk;,, =C; x CF X IF;,, X CPF x ASF
Where:

Risk;,, = Cancer Risk; the incremental probability of an individual developing cancer as a result of inhalation
exposure to a particular potential carcinogen (unitless)

Ci = Exposure point concentration in air for chemical i (ug/m3)

CF = Conversion Factor (mg/ug)

IF;., = Intake Factor for Inhalation (m3/kg-day)

CPF = Cancer Potency Factor (mg chemical/kg body weight-day)

ASF = Age Sensitivity Factor

Abbreviations:

ASF: Age Sensitivity Factor
DPM: Diesel Particulate Matter
m: meter

PMI: Point of Maximum Impact




Table 3.9
Estimated Chronic Hazard Quotients at Point of Maximum Impact from Diesel Construction Activity

Oakland Zoo
Oakland, CA
Location of PMI
Year Hazard Quotients®
UTMX UTMy
(m) (m)
2011 0.001
2012 0.001
2013 0.002
575,980 4,178,600 014 0.003
2015 0.002
Max 0.003

Notes:

1. The potential for exposure to result in chronic noncancer effects is evaluated by comparing the estimated annual
average air concentration (which is equivalent to the average daily air concentration) to the chemical-specific
noncancer chronic RELs. When calculated for a single chemical, the comparison yields a ratio termed a hazard
quotient.

The hazard quotions were calculated based on the modeled annual average DPM concentrations presented in Table
3.6, and the chronic REL presented in Table 3.7.

Calculation:
HQi = Ci/ RELi
Where:
HQi = Hazard Quotient for Chemicali
Ci = Average Daily Air Concentration for Chemicali (ug/m3)
RELi = Noncancer Reference Exposure Level for Chemicali (ug/m3)

Abbreviations:

AF: Model Ajustment Factor
DPM: Diesel Particulate Matter
PMI: Point of Maximum Impact
REL.: Reference Exposure level
ug/ms3: microgram per cubic meter
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PROPOSED MASTER PLAN AMENDMENT: CONSTRUCTION PHASING AND NUMBER OF
CONSTRUCTION WORKERS

Phase Duration Construction Workers
(peak daily number)
Phase 1 12 months 32 workers
Veterinary Medical Hospital 12 months 18
Perimeter Fence 3 months 6
Service Road 2-3 months 8
Phase 2 8 months 43 workers
Gondola People-Moving System 8 months 11
(including portion of California Interpretive
Center building)
Overnight Camping Area 3 months 3
Grizzly Bear Exhibit 8 months 8
Bison/Tule Elk Feeding Station 1 month 4
Small Exhibit Activity Zone 4 months 5
Main Site Utilities 3 months 12
Phase 3 6 months 31 workers
Wolf Exhibit 6 months 6
Eagle Exhibit and Viewing Structures 6 months 14
Black Bear and Mountain Lion Exhibits 4 months
Interpretive Kiosk 6 months 8
Phase 4 8 months 34 workers
California Interpretive Center 8 months 18
Jaguar Exhibit 6 months 8
Condor Exhibit 3 months 8
Phase 5 8 months 20 workers
Amphitheater 4 months 10
Beaver/Water Fowl Aviary 6-8 months 10
Source: Oakland Zoo, 2010.
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cY Project Equipment OFFROAD Equipment | Horsepower | Load Factor | Emission Factor Units Pollutant

2010]|Backfill Compactor Plate Compactors 8 0.43 0.06|g/hp-hr  |CH4
2010|Backfill Compactor Plate Compactors 8 0.43 3.47|g/hp-hr |CO
2010]|Backfill Compactor Plate Compactors 8 0.43 568.30|g/hp-hr  [CO2
2010|Backfill Compactor Plate Compactors 8 0.43 0.00|g/hp-hr  |N20
2010]|Backfill Compactor Plate Compactors 8 0.43 4.18|g/hp-hr  [NOX
2010]|Backfill Compactor Plate Compactors 8 0.43 0.20|g/hp-hr  |PM10
2010]|Backfill Compactor Plate Compactors 8 0.43 0.66|g/hp-hr  [ROG
2010|Backfill Compactor Plate Compactors 8 0.43 0.01|g/hp-hr  [SOx
2010|Bobcat Skid Steer Loaders 44 0.55 0.16|g/hp-hr  |CH4
2010|Bobcat Skid Steer Loaders 44 0.55 5.58|g/hp-hr |CO
2010|Bobcat Skid Steer Loaders 44 0.55 568.30|g/hp-hr  [CO2
2010|Bobcat Skid Steer Loaders 44 0.55 0.00|g/hp-hr  |N20
2010|Bobcat Skid Steer Loaders 44 0.55 5.49|g/hp-hr  [NOX
2010|Bobcat Skid Steer Loaders 44 0.55 0.22|g/hp-hr  |PM10
2010|Bobcat Skid Steer Loaders 44 0.55 1.75[g/hp-hr  [ROG
2010|Bobcat Skid Steer Loaders 44 0.55 0.01|g/hp-hr  [SOx
2010|Boom Lift Aerial Lifts 60 0.46 0.09|g/hp-hr  |CH4
2010|Boom Lift Aerial Lifts 60 0.46 3.72|g/hp-hr |CO
2010|Boom Lift Aerial Lifts 60 0.46 568.30|g/hp-hr  [CO2
2010|Boom Lift Aerial Lifts 60 0.46 0.00|g/hp-hr  |N20
2010|Boom Lift Aerial Lifts 60 0.46 6.68|g/hp-hr  [NOX
2010|Boom Lift Aerial Lifts 60 0.46 0.22|g/hp-hr  |PM10
2010|Boom Lift Aerial Lifts 60 0.46 1.04[g/hp-hr [ROG
2010|Boom Lift Aerial Lifts 60 0.46 0.01|g/hp-hr  [SOx
2010|Backhoe Tractors/Loaders/Backh 108 0.55 0.09|g/hp-hr  |CH4
2010|Backhoe Tractors/Loaders/Backh 108 0.55 3.98|g/hp-hr |CO
2010|Backhoe Tractors/Loaders/Backh 108 0.55 568.30|g/hp-hr  [CO2
2010|Backhoe Tractors/Loaders/Backh 108 0.55 0.00|g/hp-hr  |N20
2010|Backhoe Tractors/Loaders/Backh 108 0.55 6.22|g/hp-hr  [NOX
2010|Backhoe Tractors/Loaders/Backh 108 0.55 0.02|g/hp-hr  |PM10
2010|Backhoe Tractors/Loaders/Backh 108 0.55 1.00[g/hp-hr [ROG
2010|Backhoe Tractors/Loaders/Backh 108 0.55 0.01|g/hp-hr  [SOx
2010|Compact Excavator Excavators 168 0.57 0.07|g/hp-hr  |CH4
2010|Compact Excavator Excavators 168 0.57 3.39|g/hp-hr |CO
2010|Compact Excavator Excavators 168 0.57 568.30|g/hp-hr  [CO2
2010[{Compact Excavator Excavators 168 0.57 0.00|g/hp-hr  |N20
2010|Compact Excavator Excavators 168 0.57 5.64|g/hp-hr  [NOX
2010|Compact Excavator Excavators 168 0.57 0.02|g/hp-hr  |PM10
2010|Compact Excavator Excavators 168 0.57 0.74|g/hp-hr  |ROG
2010|Compact Excavator Excavators 168 0.57 0.01|g/hp-hr  [SOx
2010|Excavator Excavators 168 0.57 0.07|g/hp-hr  |CH4
2010|Excavator Excavators 168 0.57 3.39|g/hp-hr |CO
2010|Excavator Excavators 168 0.57 568.30|g/hp-hr  [CO2
2010|Excavator Excavators 168 0.57 0.00|g/hp-hr  |N20
2010|Excavator Excavators 168 0.57 5.64|g/hp-hr  [NOX
2010|Excavator Excavators 168 0.57 0.02|g/hp-hr  |PM10
2010|Excavator Excavators 168 0.57 0.74|g/hp-hr  |ROG
2010|Excavator Excavators 168 0.57 0.01|g/hp-hr  [SOx
2010][Forklift Forklifts 145 0.3 0.07|g/hp-hr  |CH4
2010|Forklift Forklifts 145 0.3 3.35|g/hp-hr |CO
2010[Forklift Forklifts 145 0.3 568.30|g/hp-hr  [CO2
2010|Forklift Forklifts 145 0.3 0.00|g/hp-hr  |N20
2010][Forklift Forklifts 145 0.3 5.59|g/hp-hr  [NOX
2010|Forklift Forklifts 145 0.3 0.02|g/hp-hr  |PM10
2010][Forklift Forklifts 145 0.3 0.74|g/hp-hr  |ROG
2010|Forklift Forklifts 145 0.3 0.01|g/hp-hr  [SOx
2010|Front-end Loader Rubber Tired Loaders 164 0.54 0.07|g/hp-hr  |CH4
2010|Front-end Loader Rubber Tired Loaders 164 0.54 3.38|g/hp-hr |CO
2010|Front-end Loader Rubber Tired Loaders 164 0.54 568.30|g/hp-hr  [CO2
2010|Front-end Loader Rubber Tired Loaders 164 0.54 0.00|g/hp-hr  |N20
2010|Front-end Loader Rubber Tired Loaders 164 0.54 6.15|g/hp-hr  [NOX
2010|Front-end Loader Rubber Tired Loaders 164 0.54 0.02|g/hp-hr  |PM10
2010|Front-end Loader Rubber Tired Loaders 164 0.54 0.79|g/hp-hr  |ROG
2010|Front-end Loader Rubber Tired Loaders 164 0.54 0.01|g/hp-hr  [SOx
2010|Paver Pavers 100 0.62 0.12|g/hp-hr  |CH4




2010[|Paver Pavers 100 0.62 4.29|g/hp-hr |CO
2010|Paver Pavers 100 0.62 568.30|g/hp-hr  [CO2
2010|Paver Pavers 100 0.62 0.00|g/hp-hr  |N20
2010[Paver Pavers 100 0.62 7.96|g/hp-hr  [NOX
2010|Paver Pavers 100 0.62 0.02|g/hp-hr  |PM10
2010|Paver Pavers 100 0.62 1.35[g/hp-hr [ROG
2010|Paver Pavers 100 0.62 0.01|g/hp-hr  [SOx
2010|Tracked Excavator Excavators 168 0.57 0.07|g/hp-hr  |CH4
2010|Tracked Excavator Excavators 168 0.57 3.39|g/hp-hr |CO
2010|Tracked Excavator Excavators 168 0.57 568.30|g/hp-hr  [CO2
2010|Tracked Excavator Excavators 168 0.57 0.00|g/hp-hr  |N20
2010|Tracked Excavator Excavators 168 0.57 5.64|g/hp-hr  [NOX
2010|Tracked Excavator Excavators 168 0.57 0.02|g/hp-hr  |PM10
2010|Tracked Excavator Excavators 168 0.57 0.74|g/hp-hr  |ROG
2010|Tracked Excavator Excavators 168 0.57 0.01|g/hp-hr  [SOx
2010[Drill Rig Bore/Drill Rigs 291 0.75 0.02|g/hp-hr  |CH4
2010[Drill Rig Bore/Drill Rigs 291 0.75 1.02[g/hp-hr [CO
2010|Drill Rig Bore/Drill Rigs 291 0.75 568.30|g/hp-hr  [CO2
2010[Drill Rig Bore/Drill Rigs 291 0.75 0.00|g/hp-hr  |N20
2010[Drill Rig Bore/Drill Rigs 291 0.75 3.11|g/hp-hr  [NOX
2010|Drill Rig Bore/Drill Rigs 291 0.75 0.02|g/hp-hr  |PM10
2010[Drill Rig Bore/Drill Rigs 291 0.75 0.27|g/hp-hr  |ROG
2010[Drill Rig Bore/Drill Rigs 291 0.75 0.01|g/hp-hr  [SOx
2010|Water Truck Off-Highway Trucks 189 0.5 0.06|g/hp-hr  |CH4
2010|Water Truck Off-Highway Trucks 189 0.5 1.67[g/hp-hr [CO
2010|Water Truck Off-Highway Trucks 189 0.5 647.86|g/hp-hr  [CO2
2010|Water Truck Off-Highway Trucks 189 0.5 0.00|g/hp-hr  |N20
2010|Water Truck Off-Highway Trucks 189 0.5 6.28|g/hp-hr  [NOX
2010|Water Truck Off-Highway Trucks 189 0.5 0.02|g/hp-hr  |PM10
2010|Water Truck Off-Highway Trucks 189 0.5 0.64|g/hp-hr  |ROG
2010|Water Truck Off-Highway Trucks 189 0.5 0.01|g/hp-hr  [SOx
2010[75 Ton Crane Cranes 399 0.43 0.05|g/hp-hr  |CH4
2010]75 Ton Crane Cranes 399 0.43 2.09]g/hp-hr |CO
2010[75 Ton Crane Cranes 399 0.43 568.30|g/hp-hr  [CO2
2010|75 Ton Crane Cranes 399 0.43 0.00|g/hp-hr  |N20
2010[75 Ton Crane Cranes 399 0.43 5.59|g/hp-hr  [NOX
2010[75 Ton Crane Cranes 399 0.43 0.02|g/hp-hr  |PM10
2010[75 Ton Crane Cranes 399 0.43 0.57|g/hp-hr  |ROG
2010]75 Ton Crane Cranes 399 0.43 0.01|g/hp-hr  [SOx
2010|Bulldozer Rubber Tired Dozers 357 0.59 0.07|g/hp-hr  |CH4
2010|Bulldozer Rubber Tired Dozers 357 0.59 3.74|g/hp-hr |CO
2010|Bulldozer Rubber Tired Dozers 357 0.59 568.30|g/hp-hr  [CO2
2010|Bulldozer Rubber Tired Dozers 357 0.59 0.00|g/hp-hr  |N20
2010|Bulldozer Rubber Tired Dozers 357 0.59 6.88|g/hp-hr  [NOX
2010|Bulldozer Rubber Tired Dozers 357 0.59 0.02|g/hp-hr  |PM10
2010|Bulldozer Rubber Tired Dozers 357 0.59 0.78|g/hp-hr  |ROG
2010|Bulldozer Rubber Tired Dozers 357 0.59 0.01|g/hp-hr  [SOx
2010|Compactor Surfacing Equipment 362 0.45 0.04|g/hp-hr  |CH4
2010|Compactor Surfacing Equipment 362 0.45 2.00|g/hp-hr |CO
2010|Compactor Surfacing Equipment 362 0.45 568.30|g/hp-hr  [CO2
2010|Compactor Surfacing Equipment 362 0.45 0.00|g/hp-hr  |N20
2010|Compactor Surfacing Equipment 362 0.45 5.27|g/hp-hr  [NOX
2010|Compactor Surfacing Equipment 362 0.45 0.02|g/hp-hr  |PM10
2010|Compactor Surfacing Equipment 362 0.45 0.48|g/hp-hr  |ROG
2010|Compactor Surfacing Equipment 362 0.45 0.01|g/hp-hr  [SOx
2010|Truck Cranes Cranes 399 0.43 0.05|g/hp-hr  |CH4
2010|Truck Cranes Cranes 399 0.43 2.09]g/hp-hr |CO
2010|Truck Cranes Cranes 399 0.43 568.30|g/hp-hr  [CO2
2010|Truck Cranes Cranes 399 0.43 0.00|g/hp-hr  |N20
2010|Truck Cranes Cranes 399 0.43 5.59|g/hp-hr  [NOX
2010|Truck Cranes Cranes 399 0.43 0.02|g/hp-hr  |PM10
2010|Truck Cranes Cranes 399 0.43 0.57|g/hp-hr  |ROG
2010|Truck Cranes Cranes 399 0.43 0.01|g/hp-hr  [SOx
2011|Backfill Compactor Plate Compactors 8 0.43 0.06|g/hp-hr  |CH4
2011|Backfill Compactor Plate Compactors 8 0.43 3.47|g/hp-hr |CO
2011|Backfill Compactor Plate Compactors 8 0.43 568.30|g/hp-hr  [CO2




2011|Backfill Compactor Plate Compactors 8 0.43 0.00|g/hp-hr  |N20
2011|Backfill Compactor Plate Compactors 8 0.43 4.15|g/hp-hr  [NOX
2011|Backfill Compactor Plate Compactors 8 0.43 0.17|g/hp-hr  |PM10
2011|Backfill Compactor Plate Compactors 8 0.43 0.66|g/hp-hr  |ROG
2011|Backfill Compactor Plate Compactors 8 0.43 0.01|g/hp-hr  [SOx
2011|Bobcat Skid Steer Loaders 44 0.55 0.14|g/hp-hr  |CH4
2011|Bobcat Skid Steer Loaders 44 0.55 5.37|g/hp-hr |CO
2011|Bobcat Skid Steer Loaders 44 0.55 568.30|g/hp-hr  [CO2
2011|Bobcat Skid Steer Loaders 44 0.55 0.00|g/hp-hr  |N20
2011|Bobcat Skid Steer Loaders 44 0.55 5.41|g/hp-hr  [NOX
2011|Bobcat Skid Steer Loaders 44 0.55 0.22|g/hp-hr  |PM10
2011|Bobcat Skid Steer Loaders 44 0.55 1.52[g/hp-hr [ROG
2011|Bobcat Skid Steer Loaders 44 0.55 0.01|g/hp-hr  [SOx
2011|Boom Lift Aerial Lifts 60 0.46 0.09|g/hp-hr  |CH4
2011|Boom Lift Aerial Lifts 60 0.46 3.69|g/hp-hr |CO
2011|Boom Lift Aerial Lifts 60 0.46 568.30|g/hp-hr  [CO2
2011|Boom Lift Aerial Lifts 60 0.46 0.00|g/hp-hr  |N20
2011|Boom Lift Aerial Lifts 60 0.46 6.31|g/hp-hr  [NOX
2011|Boom Lift Aerial Lifts 60 0.46 0.22|g/hp-hr  |PM10
2011|Boom Lift Aerial Lifts 60 0.46 0.96|g/hp-hr  |ROG
2011|Boom Lift Aerial Lifts 60 0.46 0.01|g/hp-hr  [SOx
2011|Backhoe Tractors/Loaders/Backh 108 0.55 0.08|g/hp-hr  |CH4
2011|Backhoe Tractors/Loaders/Backh 108 0.55 3.94|g/hp-hr |CO
2011|Backhoe Tractors/Loaders/Backh 108 0.55 568.30|g/hp-hr  [CO2
2011|Backhoe Tractors/Loaders/Backh 108 0.55 0.00|g/hp-hr  |N20
2011|Backhoe Tractors/Loaders/Backh 108 0.55 5.81|g/hp-hr  [NOX
2011|Backhoe Tractors/Loaders/Backh 108 0.55 0.02|g/hp-hr  |PM10
2011|Backhoe Tractors/Loaders/Backh 108 0.55 0.91|g/hp-hr  |ROG
2011|Backhoe Tractors/Loaders/Backh 108 0.55 0.01|g/hp-hr  [SOx
2011|Compact Excavator Excavators 168 0.57 0.06|g/hp-hr  |CH4
2011|Compact Excavator Excavators 168 0.57 3.39|g/hp-hr |CO
2011|Compact Excavator Excavators 168 0.57 568.30|g/hp-hr  [CO2
2011|Compact Excavator Excavators 168 0.57 0.00|g/hp-hr  |N20
2011|Compact Excavator Excavators 168 0.57 5.25|g/hp-hr  [NOX
2011|Compact Excavator Excavators 168 0.57 0.02|g/hp-hr  |PM10
2011|Compact Excavator Excavators 168 0.57 0.70|g/hp-hr  |ROG
2011|Compact Excavator Excavators 168 0.57 0.01|g/hp-hr  [SOx
2011|Excavator Excavators 168 0.57 0.06|g/hp-hr  |CH4
2011|Excavator Excavators 168 0.57 3.39|g/hp-hr |CO
2011|Excavator Excavators 168 0.57 568.30|g/hp-hr  [CO2
2011|Excavator Excavators 168 0.57 0.00|g/hp-hr  |N20
2011|Excavator Excavators 168 0.57 5.25|g/hp-hr  [NOX
2011|Excavator Excavators 168 0.57 0.02|g/hp-hr  |PM10
2011|Excavator Excavators 168 0.57 0.70|g/hp-hr  |ROG
2011|Excavator Excavators 168 0.57 0.01|g/hp-hr  [SOx
2011|Forklift Forklifts 145 0.3 0.06|g/hp-hr  |CH4
2011|Forklift Forklifts 145 0.3 3.35|g/hp-hr |CO
2011|Forklift Forklifts 145 0.3 568.30|g/hp-hr  [CO2
2011|Forklift Forklifts 145 0.3 0.00|g/hp-hr  |N20
2011|Forklift Forklifts 145 0.3 5.13|g/hp-hr  [NOX
2011|Forklift Forklifts 145 0.3 0.02|g/hp-hr  |PM10
2011|Forklift Forklifts 145 0.3 0.68|g/hp-hr  |ROG
2011|Forklift Forklifts 145 0.3 0.01|g/hp-hr  [SOx
2011|Front-end Loader Rubber Tired Loaders 164 0.54 0.07|g/hp-hr  |CH4
2011|Front-end Loader Rubber Tired Loaders 164 0.54 3.37|g/hp-hr |CO
2011|Front-end Loader Rubber Tired Loaders 164 0.54 568.30|g/hp-hr  [CO2
2011|Front-end Loader Rubber Tired Loaders 164 0.54 0.00|g/hp-hr  |N20
2011|Front-end Loader Rubber Tired Loaders 164 0.54 5.78|g/hp-hr  [NOX
2011|Front-end Loader Rubber Tired Loaders 164 0.54 0.02|g/hp-hr  |PM10
2011|Front-end Loader Rubber Tired Loaders 164 0.54 0.74|g/hp-hr  |ROG
2011|Front-end Loader Rubber Tired Loaders 164 0.54 0.01|g/hp-hr  [SOx
2011|Paver Pavers 100 0.62 0.11|g/hp-hr  |CH4
2011|Paver Pavers 100 0.62 4.24|g/hp-hr  |CO
2011|Paver Pavers 100 0.62 568.30|g/hp-hr  [CO2
2011|Paver Pavers 100 0.62 0.00|g/hp-hr  |N20
2011|Paver Pavers 100 0.62 7.59|g/hp-hr  [NOX




2011|Paver Pavers 100 0.62 0.02|g/hp-hr  |PM10
2011|Paver Pavers 100 0.62 1.27[g/hp-hr [ROG
2011|Paver Pavers 100 0.62 0.01|g/hp-hr  [SOx
2011|Tracked Excavator Excavators 168 0.57 0.06|g/hp-hr  |CH4
2011|Tracked Excavator Excavators 168 0.57 3.39|g/hp-hr |CO
2011|Tracked Excavator Excavators 168 0.57 568.30|g/hp-hr  [CO2
2011|Tracked Excavator Excavators 168 0.57 0.00|g/hp-hr  |N20
2011|Tracked Excavator Excavators 168 0.57 5.25|g/hp-hr  [NOX
2011|Tracked Excavator Excavators 168 0.57 0.02|g/hp-hr  |PM10
2011|Tracked Excavator Excavators 168 0.57 0.70|g/hp-hr  |ROG
2011|Tracked Excavator Excavators 168 0.57 0.01|g/hp-hr  [SOx
2011 Drill Rig Bore/Drill Rigs 291 0.75 0.02|g/hp-hr  |CH4
2011(Drill Rig Bore/Drill Rigs 291 0.75 1.01[g/hp-hr [CO
2011|Drill Rig Bore/Drill Rigs 291 0.75 568.30|g/hp-hr  [CO2
2011(Drill Rig Bore/Drill Rigs 291 0.75 0.00|g/hp-hr  |N20
2011 Drill Rig Bore/Drill Rigs 291 0.75 2.72|g/hp-hr  [NOX
2011(Drill Rig Bore/Drill Rigs 291 0.75 0.02|g/hp-hr  |PM10
2011 Drill Rig Bore/Drill Rigs 291 0.75 0.26|g/hp-hr  |ROG
2011(Drill Rig Bore/Drill Rigs 291 0.75 0.01|g/hp-hr  [SOx
2011|Water Truck Off-Highway Trucks 189 0.5 0.05|g/hp-hr  |CH4
2011|Water Truck Off-Highway Trucks 189 0.5 1.60[g/hp-hr [CO
2011|Water Truck Off-Highway Trucks 189 0.5 647.86|g/hp-hr  [CO2
2011|Water Truck Off-Highway Trucks 189 0.5 0.00|g/hp-hr  |N20
2011|Water Truck Off-Highway Trucks 189 0.5 5.75|g/hp-hr  [NOX
2011|Water Truck Off-Highway Trucks 189 0.5 0.02|g/hp-hr  |PM10
2011|Water Truck Off-Highway Trucks 189 0.5 0.60|g/hp-hr  |ROG
2011|Water Truck Off-Highway Trucks 189 0.5 0.01|g/hp-hr  [SOx
2011|75 Ton Crane Cranes 399 0.43 0.05|g/hp-hr  |CH4
2011|75 Ton Crane Cranes 399 0.43 1.94(g/hp-hr [CO
2011|75 Ton Crane Cranes 399 0.43 568.30|g/hp-hr  [CO2
2011|75 Ton Crane Cranes 399 0.43 0.00|g/hp-hr  |N20
2011|75 Ton Crane Cranes 399 0.43 5.20|g/hp-hr  [NOX
2011|75 Ton Crane Cranes 399 0.43 0.02|g/hp-hr  |PM10
2011|75 Ton Crane Cranes 399 0.43 0.54|g/hp-hr  |ROG
2011|75 Ton Crane Cranes 399 0.43 0.01|g/hp-hr  [SOx
2011|Bulldozer Rubber Tired Dozers 357 0.59 0.07|g/hp-hr  |CH4
2011|Bulldozer Rubber Tired Dozers 357 0.59 3.49]g/hp-hr |CO
2011|Bulldozer Rubber Tired Dozers 357 0.59 568.30|g/hp-hr  |CO2
2011|Bulldozer Rubber Tired Dozers 357 0.59 0.00|g/hp-hr  |N20
2011|Bulldozer Rubber Tired Dozers 357 0.59 6.52|g/hp-hr  [NOX
2011|Bulldozer Rubber Tired Dozers 357 0.59 0.02|g/hp-hr  |PM10
2011|Bulldozer Rubber Tired Dozers 357 0.59 0.75|g/hp-hr  |ROG
2011|Bulldozer Rubber Tired Dozers 357 0.59 0.01|g/hp-hr  [SOx
2011|Compactor Surfacing Equipment 362 0.45 0.04|g/hp-hr  |CH4
2011|Compactor Surfacing Equipment 362 0.45 1.87[g/hp-hr [CO
2011|Compactor Surfacing Equipment 362 0.45 568.30|g/hp-hr  [CO2
2011|Compactor Surfacing Equipment 362 0.45 0.00|g/hp-hr  |N20
2011|Compactor Surfacing Equipment 362 0.45 4.91|g/hp-hr  [NOX
2011|Compactor Surfacing Equipment 362 0.45 0.02|g/hp-hr  |PM10
2011|Compactor Surfacing Equipment 362 0.45 0.45|g/hp-hr  |ROG
2011|Compactor Surfacing Equipment 362 0.45 0.01|g/hp-hr  [SOx
2011|Truck Cranes Cranes 399 0.43 0.05|g/hp-hr  |CH4
2011|Truck Cranes Cranes 399 0.43 1.94(g/hp-hr [CO
2011|Truck Cranes Cranes 399 0.43 568.30|g/hp-hr  [CO2
2011|Truck Cranes Cranes 399 0.43 0.00|g/hp-hr  |N20
2011|Truck Cranes Cranes 399 0.43 5.20|g/hp-hr  [NOX
2011|Truck Cranes Cranes 399 0.43 0.02|g/hp-hr  |PM10
2011|Truck Cranes Cranes 399 0.43 0.54|g/hp-hr  |ROG
2011|Truck Cranes Cranes 399 0.43 0.01|g/hp-hr  [SOx
2012|Backfill Compactor Plate Compactors 8 0.43 0.06|g/hp-hr  |CH4
2012|Backfill Compactor Plate Compactors 8 0.43 3.47|g/hp-hr |CO
2012|Backfill Compactor Plate Compactors 8 0.43 568.30|g/hp-hr  [CO2
2012|Backfill Compactor Plate Compactors 8 0.43 0.00|g/hp-hr  |N20
2012|Backfill Compactor Plate Compactors 8 0.43 4.14|g/hp-hr  [NOX
2012|Backfill Compactor Plate Compactors 8 0.43 0.17|g/hp-hr  |PM10
2012|Backfill Compactor Plate Compactors 8 0.43 0.66|g/hp-hr  |ROG




2012|Backfill Compactor Plate Compactors 8 0.43 0.01|g/hp-hr  [SOx
2012|Bobcat Skid Steer Loaders 44 0.55 0.12|g/hp-hr  |CH4
2012|Bobcat Skid Steer Loaders 44 0.55 5.19]g/hp-hr |CO
2012|Bobcat Skid Steer Loaders 44 0.55 568.30|g/hp-hr  [CO2
2012|Bobcat Skid Steer Loaders 44 0.55 0.00|g/hp-hr  |N20
2012|Bobcat Skid Steer Loaders 44 0.55 5.35|g/hp-hr  [NOX
2012|Bobcat Skid Steer Loaders 44 0.55 0.22|g/hp-hr  |PM10
2012|Bobcat Skid Steer Loaders 44 0.55 1.33[g/hp-hr [ROG
2012|Bobcat Skid Steer Loaders 44 0.55 0.01|g/hp-hr  [SOx
2012|Boom Lift Aerial Lifts 60 0.46 0.08|g/hp-hr  |CH4
2012|Boom Lift Aerial Lifts 60 0.46 3.65|g/hp-hr |CO
2012|Boom Lift Aerial Lifts 60 0.46 568.30|g/hp-hr  [CO2
2012|Boom Lift Aerial Lifts 60 0.46 0.00|g/hp-hr  |N20
2012|Boom Lift Aerial Lifts 60 0.46 5.93|g/hp-hr  [NOX
2012|Boom Lift Aerial Lifts 60 0.46 0.22|g/hp-hr  |PM10
2012|Boom Lift Aerial Lifts 60 0.46 0.89|g/hp-hr  |ROG
2012|Boom Lift Aerial Lifts 60 0.46 0.01|g/hp-hr  [SOx
2012|Backhoe Tractors/Loaders/Backh 108 0.55 0.08|g/hp-hr  |CH4
2012|Backhoe Tractors/Loaders/Backh 108 0.55 3.91|g/hp-hr |CO
2012|Backhoe Tractors/Loaders/Backh 108 0.55 568.30|g/hp-hr  [CO2
2012|Backhoe Tractors/Loaders/Backh 108 0.55 0.00|g/hp-hr  |N20
2012|Backhoe Tractors/Loaders/Backh 108 0.55 5.39|g/hp-hr  [NOX
2012|Backhoe Tractors/Loaders/Backh 108 0.55 0.02|g/hp-hr  |PM10
2012|Backhoe Tractors/Loaders/Backh 108 0.55 0.84|g/hp-hr  |ROG
2012|Backhoe Tractors/Loaders/Backh 108 0.55 0.01|g/hp-hr  [SOx
2012|Compact Excavator Excavators 168 0.57 0.06|g/hp-hr  |CH4
2012|Compact Excavator Excavators 168 0.57 3.38|g/hp-hr |CO
2012|Compact Excavator Excavators 168 0.57 568.30|g/hp-hr  [CO2
2012|Compact Excavator Excavators 168 0.57 0.00|g/hp-hr  |N20
2012|Compact Excavator Excavators 168 0.57 4.87|g/hp-hr  [NOX
2012|Compact Excavator Excavators 168 0.57 0.02|g/hp-hr  |PM10
2012|Compact Excavator Excavators 168 0.57 0.65|g/hp-hr  |ROG
2012|Compa