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We are writing to respectfully request publication of the enclosed notice of determination in the
next regular Environmental Notice.

The Department of Design and Construction of the City and County of Honolulu has reviewed
the comments received during the public comment period which began on September 23, 1996,
The agency has determined that the project will not have significant environmental eﬁ'ects and
has issued a Finding of No Significant Impact (FONSI). Please publish this notice in the

May 23, 2000 OEQC Environmental Notice.

We have enclosed a completed OEQC Publication Form and four copies of the Final
Environmental Assessment. If you or your staff have any questions regarding the determination,
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HONOLULU Z0O MASTER PLAN
ENVIRONMENTAL ASSESSMENT EXECUTIVE SUMMARY

EXECUTIVE SUMMARY

The Department of Design and Construction of the City and County of Honolulu has embarked
on a plan to reorganize the basic layout of the Honolulu Zoo (Zoo). This plan will broaden the
recreational and educational experience encountered by visitors and expand the on-site breeding
and research facilities. Conceptual descriptions of the Zoo reorganization plans are provided in
Section 2.0 of this document and, in further detail, in the Updared Honolulu Zoo Master Plan

(M. Brong, 1993a).

Chapter 343 HRS states that an environmental assessment (EA) must be performed for projects
meeting certain criteria, Two such criteria include the use of State or County lands and the use of
State or County funds. This EA has been prepared because the proposed project uses State land
and County funds. The approving agency for the EA determination is the Mayor or the delegated
agency—in this case, the Department of Design and Construction.

This EA provides information regarding the project’s consistency with land use plans and the
project’s potential to create adverse environmental impacts. Agencies contacted while preparing

this EA are listed below.

City and County of Honolulu:

Board of Water Supply

Department of Land Ultilization
Department of Parks and Recreation
Department of Public Works
Transportation Services Department
Oahu Metropolitan Planning Organization

State of Hawaii:

Department of Education

Department of Health

Department of Land and Natural Resources
Department of Transportation
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HONOLULU ZOO MASTER PLAN

ENVIRONMENTAL ASSESSMENT EXECUTIVE SUMMARY

CONSISTENCY WITH LAND USE PLANS

The proposed Zoo improvements (the Project) are consistent with City and County and State
land use plans and policies. The City’s Department of Planning and Permitting identifies the Zoo
as a “public use,” as defined in Section 21-10.1 of the Land Use Ordinance. Because public uses
are permitted in all zoning districts, improvements to the Zoo will not require a Conditional Use
Permit, A small area of Zoo property (near the entrance) is located within a Special Management
Area (SMA); therefore, any activities occurring in the SMA will require a SMA Use permit. This
project is consistent with the Waikiki Master Plan, which encourages enhancement of the
financial viability of Waikiki’s visitor industry by enhancing the physical environment of
Waikiki, the City and County of Honolulu’s General Plan, which includes providing a wide range
of recreational facilities (including zoological parks) and services that are readily available to all
residents of Oahu, and the Primary Urban Center Development Plan which identifies the area of
the Zoo for park and recreational uses. Finally, because the Zoo is located within the Kapiolani
Regional Park, a Minor Special District Permit will be required prior to the implementation of

improvements.
POTENTIAL FOR ADVERSE ENVIRONMENTAL IMPACTS

Anticipated short term adverse impacts on the existing environment due to construction activities
may include the temporary loss of vegetation, increased noise, and fugitive dust. Anticipated long
term impacts include a greater demand on utilities, an increase in number of visitors, and
associated increases in traffic and parking requirements.

Mitigation measures will be employed to minimize potentially adverse short-term and long-term
effects. Such mitigation measures include implementing water use plans and dust controls and
promoting the use of mass transportation by the City and County of Honolulu.

DETERMINATION

The contents of this EA should provide sufficient information to determine whether or not an
Environmental Impact Statement (EIS) is warranted. Based on the information presented herein,
there is insufficient reason to expect significant adverse impacts from the proposed Zoo
improvements, and a Negative Declaration is recommended.

MAY 2000 ES-2



HONOLULU ZOO MASTER PLAN

ENVIRONMENTAL ASSESSMENT CHAPTER ONE

CHAPTER 1
INTRODUCTION

1.1 PURPOSE OF DOCUMENT

This Environmental Assessment (EA) has been prepared on behalf of the Department of Design
and Construction, City and County of Honolulu, for the Honolulu Zoo (Zoo) improvement
project in accordance with Hawaii Revised Statutes (HRS), Section 343-5. In accordance with
this law, this EA has been prepared because the proposed project uses State land and County
funds. Proposed Zoo improvements have been assessed for their potential environmental and
socio-economic impacts. Potential project impacts resulting from the African Savanna
developments (Phase I and IT) have not been assessed in this EA because their impacts have been
assessed in a previous EA, entitled Honolulu Zoo African Savanna and Learning Center (Jones

and Jones, 1986).
1.2 SUMMARY OF PROPOSED PROJECT

The proposed project will provide the visitor with an educational story line consisting of four
main ecological environments (biomes): Hawaii, Tropical Forest, African Savanna (not assessed
in this EA), and Tropical Islands. The Project design will maximize visitors' educational
experience since they will be totally immersed in each of the ecological environments and will be
able to experience the difference between each environment as they proceed through the Zoo.

New facilities to be constructed as part of the Project and covered by this EA total 41 buildings,
four open-sided structures, 11 aviaries, seven restroom facilities, a restaurant, operational/
support facilities, and a greenhouse. New facilities have been designed to accommodate the
projected number of visitors {652,314 in fiscal 1991-1992, to 1,650,000 in fiscal 2000-2001) and
staff (132 in fiscal 1992-1993, to 207 in fiscal 2000-2001), including full-time and part-time
employees and volunteers. In general, most exhibits will be established and maintained outdoors,
eliminating the need for large, complex buildings. All structures will be designed to be compatible
with the exhibits and surrounding landscape, and an overall unity of character throughout the Zoo
will be maintained. Whenever possible, materials will be primary—wood, stone, or concrete;
highly finished or processed materials will be minimized, Materials will be relatively maintenance
free and will be designed to encourage attachment by vines or covering vegetation. Roof forms
will generally consist of low corrugated metal, flat sod- or vine-covered roofs, pitched roofs with
low eaves, and irregular outlines, so as not to dominate the skyline, unless a particular design is
needed to accomplish the immersion effect. All public concession areas will be carefully
integrated into the character of the surroundings, and support facilities will be carefully screened
to minimize view by the public, both inside and outside of the Zoo. The entrance structure will
be designed not only to be fitting as a modern tourist attraction, but also to blend appropriately

MAY 2000 I-1



HONOLULU Z00O MASTER PLAN

ENVIRONMENTAL ASSESSMENT CHAPTER ONE

with the surrounding environment, recognizing the Hawaiian Victorian era theme of Kapiolani
Regional Park, the Hawaiian heritage of Waikiki, and the ocean shoreline environment.

Proposed Zoo improvements will, for the most part, be construcied within the existing fenceline
of the Zoo. Exceptions include improvements associated with the Zoo entrance, art area, utilities,
and landscaping. While some improvements may occur outside of the existing fenceline, all
improvements will be located within the property boundaries of the Zoo. Proposed Zoo
improvements are illustrated on Figure 1-1. These improvements can be compared with the

existing Zoo design presented in Figure 3-1.
1.3 PROJECT ALTERNATIVES

The proposed project, as presented in Section 1.2, presents the ideal plan that was selected from
all of the Project alternatives documented in the Master Plan (Jones and Jones, 1984).
Alternatives presented in this EA as required by Chapter 343 HRS, include the following;

* Make improvements in only those areas of the Zoo that require critical attention.

* Expand the proposed project (the preferred alternative) described in Section 2. Further
enhancements would include additional interpretive and education centers, along with a more
diverse animal collection, emphasizing rare and endangered animal conservation research and
breeding, as well as maintaining popular existing collections.

» No action.

Other alternatives were presented but not considered further in the Master Plan (PBRA/JJ,
1983). One such alternative was to relocate the Zoo. Because significant funds have already been
spent to develop the recently completed Savanna area, relocating the Zoo is not an appropriate or
practical alternative.

1.4 RELATIONSHIP TO MASTER PLAN

The purpose of the Master Plan (PBRA/JJ, 1984; updated Brong, 1993a) is to guide the Zoo's
future management, maintenance, programming, and renovation activities. As of June 1994, the
Master Plan has been updated to reflect the current community and staff goals. For the most
part, the original long-term plans presented in the 1983 Master Plan have not changed and have
been carried over and incorporated into the current document. However, the updated Master Plan
(Brong, 1993a) focuses and refines the concept of gradual reorganization of the basic Zoo layout,
emphasizes the use of modern animal management and display principles, and is consistent with
the current proposed Zoo improvements. The new design focuses on tropical habitats and
species, which are most economical to maintain in Hawaii's climate.

MAY 2000 1-2
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HONOLULU Z0O MASTER PLAN

ENVIRONMENTAL ASSESSMENT CHAPTER ONE

The African Savanna, Phase I, which opened in 1992, was the first component of the new Zoo
design. Construction of the remainder of the new design (with the exception of the Savanna Phase
II and the Discovery Center, which were covered under a previous Environmental Assessment) is

the proposed action covered by this EA.

The updated Master Plan covers the Zoo improvements from the year 2000 through year 2010,
when specific Zoo improvements are planned for completion. This EA assesses the potential for

environmental impacts from the proposed Zoo improvements.

1.5 PURPOSE AND NEED

Redevelopment of the Zoo supports the City and County's General Plan objective to provide a
wide range of recreational facilities and services that are readily available to all residents of Oahu.
In particular, the proposed project facilitates and supports the development of an awareness and
appreciation of the natural environment. By implementing an integrated development plan for the
Zoo in phases, the resulting zoological park will provide a representation of natural habitats and
thus enhance recreational and educational experiences as well as encourage an appreciation of the

patural environment.

1.6 . REQUIRED PERMITS
The following permits will be required for the proposed project:

« Minor Special District Permit
« Special Management Area Use Permit (minor if cost of improvements within the SMA is less

than $125,000)
» Height Variance
» Grading Permit
» Building Permit

Permit applications will be submitted to the City and County in conjunction with each
development phase.
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HONOLULU ZOO MASTER PLAN

ENVIRONMENTAL ASSESSMENT CHAPTER TWO
CHAPTER 2
DESCRIPTION OF PROJECT
2.1 LOCATION AND LAND GWNERSHIP

The Honolulu Zoo is located at the northern end of Kapiolani Regional Park in the
Waikiki/Diamond Head area of Oahu (TMK 3-1-43:1). The entire area of Kapiolani Regional
Park is owned by the Kapiolani Park Trust and managed by the City and County of Honolulu
under the auspices of the Honolulu City Council, whose members serve as the Park’s trustees.
The Zoo's 42.5 acres are bordered by Kapahulu, Kalakaua, Monsarrat, and Paki Avenues. North
of the Zoo are hotels, businesses, and apartments of Waikiki, the State's primary tourist
destination. South of the Zoo, across Monsarrat Avenue, is the remainder of Kapiolani Regional
Park, including special function components such as the Waikiki Shell and community and
neighborhood park areas. Kuhio, Kapiolani, and Queen's Surf beaches are located west of the

Zoo, and Paki Community Park is to the east (Figure 2-1).
2.2 PROPOSED PROJECT SCHEDULE

Proposed Zoo improvements are projected over a period of 10 years. Construction of the most
recently developed design, the Tropical Forest, will occur over a five-year period. Table 2-1

presents the Project schedule.

2.3 PROPOSED EXHIBITS

Three new ecosystems (biomes) and related exhibits are proposed: Hawaii, Tropical Forest, and
Tropical Islands. The proposed overall layout of the Zoo is designed to immerse the visitor in
one ecological environment at a time and to provide logical transitions between the various
environments. The proposed layout of the Zoo is provided in Figure 2-2.

The Tropical Forest Biome is currently under design, while other biomes and facilities are
conceptual only. Specifics regarding exhibit structures and infrastructure layout are therefore
available only for the Tropical Forest Biome. The utility requirements for the entire Zoo,
including potable water, nonpotable water, wastewater and electrical distribution, have been

assessed and are addressed in individual master plan documents.

MAY 2000 2-1
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HONOLULU Z0O MASTER PLAN

ENVIRONMENTAL ASSESSMENT CHAPTER TWO

2.3.1 Hawaii Biome

The first ecosystem encountered by the visitor will be the 1.4-acre Hawaii Biome, located along
Monsarrat Avenue southeast of the makai open space. The Hawaii Biome will consist largely of
birds and insects, as there are few mammals or reptiles native to the islands. This biome, designed
to replicate an .':1hupua'a,I will take the visitor uphill through a series of microhabitat gardens and
back down through a lava tube to brackish marshes and an ohia rain forest. The visitor will leave
Hawaii's ohia rain forest through a cave leading to the next geographic region. Before exiting, there
will be an opportunity to purchase native Hawaiian gifts and other items at the Hawaiian

Interpretive Center.
2.3.2 Tropical Forest Biome

The 6.9-acre Tropical Forest Biome will include both Asian and South American ecosystems and
will be located east of the Hawaii Biome. It will be visually separated from Monsarrat Avenue by
several behind-the-scene bird breeding complexes. Figure 2-3 illustrates the proposed layout of
the Tropical Forest Biome.

The visitor will enter the Tropical Forest and immediately encounter a South American rain
forest bird aviary. The transition from the Hawaiian to the South American rain forest will
encourage the visitor to compare the two rain forests. A treetop "scientific research center" to be
built on a platform in the Morton Bay fig tree will serve to demonstrate how creatures high in the
rain forest canopy are studied. The proposed "scientific research center” is one example of an
interactive exhibit that emphasizes the "immersion" theme of the Zoo. Throughout the South
American rain forest, visitors will be surrounded by exhibits of mixed primates, capybara, sioths,
small cats, macaws, parrots, softbills, and toucans. A separate pavilion will house reptile and
amphibian exhibits. A path will lead the visitor past a snack hut before exiting the South
American rain forest and passing to the Tropical Forest.

The first exhibit encountered in the Tropical Forest will be an aviary containing softbills,
hornbills, pheasants, reptiles and amphibians, small deer, and fruit bats. Visitors will continue
walking through a bamboo grove while viewing exhibits containing sun bears, otters, tigers, and
monkeys, and will view ancient ruins along the way to a river populated by gibbons, gharials,

deer, and elephants,

! Ahupua‘a is a land division usually extending from the uplands to the sea,
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2.3.3 Tropical Islands Biome

The Tropical Islands Biome will be located ewa of the Tropical Forest and west of the Discovery
Center; the ewa side will abut the Kapahulu visitor parking area. This 5.0-acre biome will cover
four geological types of islands (Ancient Continental, New Continental, Volcanic, and Low
Limestone Islands) and will have exhibits comparing and contrasting seven different islands. The
exhibits will focus on the influence of geography, geologic history, and the evolution of island
species and plants.

The first ecosystem, "Ancient Continental Islands" (Phase I), will show how Australia split
away from Pangea before placental mammals evolved. Australian exhibits will feature emu,
wallabies, kangaroos, wombats, koalas, tortoises, tuatara kea, echidna, Tasmanian devils, and
many more reptiles and amphibians.

Visitors will leave the Australia exhibit by crossing water, just as animal species must (but within
their contained exhibits), to arrive on the "New Continental Islands" (Phase II) of Wallacia, New
Guinea, and Madagascar exhibit. This exhibit will include orangutans, barbarusa, black ape, and
komodo dragons from Wallacia; birds of paradise, bower birds, brush turkey, tree kangaroos,
cassowary, reptiles, and amphibians from New Guinea; and tevreks, ringtailed lemurs, forest
lemurs, tortoises, and other reptiles and amphibians from Madagascar. Another bridge will take
visitors to replicas of the isolated volcanic islands of the Galapagos, where exhibited species will
include giant tortoises, land iguana, flightiess birds, migratory birds, small cats, reptiles, and
amphibians, Finally, the visitor will enter the limestone islets and atolls of Polynesia to observe
common sea birds, softbills, bats, salt water crocodile, geckos, skinks, and invertebrates.

2.4 PROPOSED LANDSCAPING

Landscape development will include planting vegetation; designing open spaces; installing water
features, earthforms (artificial rock forms and earthworks), and exterior furnishings; and paving
visitor pathways. All landscaping elements will be appropriate to their geographic, geologic, or
ecologic scenarios, will be durable, and will be non-harmful to visitors and animals.

24.1 Vegetation

Vegetation will be selected and planted to minimize maintenance requirements while adequately
performing the intended function (e.g., shade, screening). Turf will be planted in passive
recreation zones such as picnic areas. Where heavy shade prevents vigorous turf growth,
materials such as lava cinder or gravel will be substituted. Intensive use areas, such as the entry
plaza, will be paved to avoid turf-maintenance problems.
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Vegetation will be limited to species that are characteristic of the represented biomes. Trees
planted along the streets will be species chosen from an approved tree list from the City and
County of Honolulu's Department of Planning and Permitting (per the requirements for areas
within the Diamond Head Special District). In an effort to control landscape and maintenance
costs, commonly available vegetation will be used. When possible, some vegetation will be grown
on-site in a greenhouse located in the northeast corner of the Zoo (along Paki Avenue). Use of
flowering and attractive plant materials appropriate to the biome will be encouraged. Plant
materials will also be selected with consideration of their maintenance requirements relative to

costs, visitor comfort, and animal safety.

2.4.2 Open Spaces

The existing mauka and makai open spaces will be maintained but modified with some minor
changes to landscaping. Open spaces are illustrated on Figure 2-2. Changes to these areas could
include the installation of a fountain, design of transition areas between the open space and the
adjacent exhibit areas, design of flower beds, and the installation of necessary related irrigation.

The 1.9-acre makai open space near the entrance will continue to be used for Zoo events. It will
include a stage and sound system, a small playground and concessions area, and a picnic seating
area, The makai open space will visually transition the visitor from the entry concession area to
the first biome, Hawaii, and serve as a transition from the last biome, the Tropical Islands, to the

gift shop and entrance/exit building.

The mauka open space, also approximately 1.9 acres, will offer visitors access to all biomes, the
Discovery Center, and concession stands. This area will have an open view of Diamond Head and

will provide a park-like setting enjoyed by children and adults.

2.43 Water Features

An expansive and seemingly continuous system of interconnected water bodies will be developed
to add visual and topographic continuity throughout the Zoo grounds. However for reasons of
animal health and hygiene, these water bodies will not generally be interconnected; rather, water
will be contained and recirculated within each exhibit zone. Intake and discharge points will be
carefully obscured from public view through strategically placed landscape. Water features are

illustrated in Figure 1-1.

To conserve potable water, nonpotable water has been and will continue to be used in animal
exhibits and water features wherever possible. In contrast to the Savanna exhibits, which operate
on a "dump and fill" basis (complete water change), proposed exhibits will use recycled water to
satisfy daily requirements. Water will be used for filling, for continuous make-up water at the
exhibits, and for backwash of filtration systems. Supply and filtration systems will operate
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automatically. An extensive water use schedule will be implemented to ensure the necessary
water capacity to service the specific features. Water features identified in the Master Plan

(updated Brong 1993a) are described below.

« Entrance: The entrance water feature will be a fountain. Water (estimated at 64,000 gallons)
will be filtered and recycled, and be fully replaced on a monthly or bi-monthly basis as

required to maintain the water's aesthetic quality.

« Hawaii Water Features: There will be two water features in the Hawaii Biome. The larger
one at the sea bird exhibit, about 171,800 gallons, will be refilled monthly. The smaller marsh
bird exhibit will hold approximately 67,000 gallons and be refilled on a weekly basis if
necessary. Filtration and recirculation of the water will be undertaken to remove wind-blown

dirt and debris and to control algal growth.

» Tropical Forest Water Features: The South American and Hornbill aviaries and the reptile
and tiger exhibits will contain relatively small ponds. These ponds will be operated on a
dump and fill basis with potable water because they are the birds' drinking water source. The
sunbear exhibit will have small nonpotable waterfalls with a collecting pool. Water will flow
through the pool and be discharged to the elephant exhibit. The elephant exhibit, complete
with a river-like setting, will include two approximately 300,000-gallon pools. Water will be
recycled in this exhibit and nonpotable water will be used to backwash filters and refill the
water feature semi-annually. Finally, the gharial exhibit will contain two approximately
20,000-gallon water features supplied with potable water. This water will be disposed
weekly. Due to the potential for disease transmission, reuse of the gharial exhibit water will

not be done.

» Tropical Islands Water Features: Five exhibits in this biome will have water features.
Nonpotable water will be used for monthly refills of the planned 217,000-gallon cassowary
pool, the 220,000-gallon tortoise pool, the 57,000-gallon reptile pool, and the 157,000-gallon
orangutan pool. It will also be used for the weekly refill of the 8,000 gallon fountain. Water
will be recycled to meet daily demands; filters, and possibly disinfecting agents, will be used
to protect animal health.

2.4.4 Earthforms

Earthforms will be constructed to create barriers and to form views into the exhibit areas for
visitors. Soil and natural rock will be imported from pre-approved sources for use in plant beds.
Approval of sources is required to protect animal health.
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2.4.5 External Furnishings

External furnishings include benches, tables, trash receptacles, drinking fountains, information
kiosks, and signs. Furnishings will be generally standardized as to type, size, and character
needed to provide overall visual continuity and easy recognition throughout the Zoo. Color and
finish will vary among locations, in accordance with the character of each biome or activity area.
Furnishings will be simple and functional and not visually distracting; materials will be "primary"
and natural in appearance (stone, iron, wood, concrete simulated earth) rather than highly
manufactured or artificial (e.g., plastic, stainless steel, glossy enamel paint), to the extent

practicable.

2.4.6 Pathways

The Zoo will be structured for two levels of visitor flow. The primary visitor pathway will be a
relatively direct path from the entrance to the mauka open space. All exhibits and the Zoo exit
can be accessed from this lighted, asphalt path, which will be built in accordance with Americans
with Disabilities Act (ADA) requirements, and will be wide enough (16'-20") to accommodate a

fire truck in case of emergency.

The secondary system of pathways is within the exhibits. Secondary paths will be designed for
directional pedestrian flow and will all exit to the primary path. These paths will be six to eight

feet wide and ADA accessible.
2.5 VISITOR FACILITIES

Additional visitor facilities must be provided with the Zoo improvements. Because these
improvements are anticipated to result in an increase in visitors, adequate numbers of entryways,
concessions, restrooms, and parking must therefore be provided. Proposed visitor facilities are

described in this section.
2.5.1 Entry, Exit, and Perimeter Areas

The entrance building will be relocated nearer to the corner of Kalakaua and Kapahulu Avenues.
Design of the entrance will be consistent with the Hawaiian Victorian theme of Kapiolani
Regional Park. Entrance improvements are planned to increase the public's awareness of the Zoo
by making it more visible to streetside travelers. Once visitors enter the Zoo, they will
immediately be provided with visitor services and conveniences such as lockers, phones,
wheelchairs, strollers, an information booth, membership services, restrooms, and a gift shop.
These relatively noisy areas will be concentrated at the entrance, so that the exhibit areas will not
be disrupted. The entrance area will also include the large makai open space, which will be used

for organized Zoo events,
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Other entrances will be available for various groups. School groups will use a separate entrance
near the Discovery Center. Staff will enter and exit the Zoo adjacent to the administration

building, east of the school group entrance.

The main exit will be located on the north side of the entrance building, leading to the Kapahulu
Avenue parking area. A second exit will open to Monsarrat Avenue from the south side of the

Hawaii Biome.

The Zoo perimeter area will be enhanced with directional signs, plantings, bike paths, sidewalks,
and an art display area on Monsarrat Avenue. Details for this area are not available at this time

but will be developed in conjunction with community groups.
2.5.2 Concessions and Gift Shops

The main concession stand will be located west of the mauka open space, in an outdoor garden
focated in the Tropical Forest area. This facility will be designed to serve up to 500 people per

hour.

A smaller concession stand and a gift shop will be located at the main entrance. The gift shop will
be accessible by persons not entering the Zoo. A second gift shop will be located near the school
groups' entrance and the Discovery Center. Native Hawaiian items and gifts will be sold within
the Hawaiian Interpretive Center, located in the Hawaii Biome. A drink concession will be
located in the Savanna, and food carts will be set up for special events.

2.5.3 Restrooms

Restrooms will be designed to accommodate the projected daily volume of 4,000 to 5,000
visitors; toilet facilities will be instalied in accordance with the current Uniform Building Code
and the ADA requirements. To accommodate the projected number of visitors, 53 stalls, 23
urinals, and 32 sinks will be available (currently, 17 stalls, 6 urinals, and 14 sinks are available)

(Brong, 1993b).

The largest restrooms will be located at the en'rance, at the main food concession stand adjacent
to the mauka open space (halfway through the Zoo), and at the Discovery Center near the
auditorium and Zoo exit. Smaller restrooms, each containing 3 toilets, one urinal, and two sinks,
will be located in each of the biomes. Diaper changing areas will also be available.
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2.6 ADMINISTRATIVE, MAINTENANCE, AND SUPPORT
FACILITIES

Additional administrative, maintenance, and support facilities will be needed to help operate the
expanded Zoo. Administration and maintenance facilities—including the commissary, warehouse,
garage, greenhouse, and refuse collection area—will be located east of the proposed Discovery
Center at the northeast corner of the Zoo, along Kapahulu Avenue. Support facilities, including
animal holding areas and the veterinary clinic, will be situated behind the Savanna Biome along the
Monsarrat and Paki Avenue corner. The keepers’ building (offices) will be along Paki Avenue,

behind the Savanna Biome.

2.6.1 Administration

A 17,000-square-foot, two-story, air-conditioned administration building will include a reception
area, storage areas, offices for 18 persons, a lunch room and kitchenette, restrooms, conference
space, a library, and a registrar's room. Connected to this building will be Hale Kokua, a facility
for approximately 60 keepers and operations personnel. It will include rooms, restrooms with
staff showers and lockers, and a small outdoor use area. Two small rooms above Hale Kokua will

be designated as temporary living quarters for scientific visitors.

2.6.2 Maintenance

The maintenance building will be east of the commissary in the northeast corner of the Zoo. This
building will be constructed in accordance with current Uniform Building Code requirements for
maintenance facilities. It will include a carpentry station with air compressor and unisaw, a
plumbing section, a welding section, an electrical section, a masonry section, a graphics section
with computers, and a storage area for flammable materials. The maintenance area will also
include garages (for parking and charging electric maintenance vehicles), a vehicle wash-down area,
gas pumps and above-ground gas storage tanks, a 30-cubic-yard garbage compactor, a partially
air-conditioned greenhouse with a work station, and a storage yard.

2.6.3 Animal Holding, Breeding, and Treatment Facilities

A substantial on-site breeding program will be implemented at the Zoo, as avifauna of the Pacific
region and many reptiles cannot be obtained from other zoos or from the wild. Breeding facilities
will be hidden from view behind the Tropical Forest exhibit and will be accessible by a service
road. Five buildings will comprise the breeding facility.

The veterinary clinic will be constructed in the southeast corner of the Zoo, behind the Savanna.
The clinic will be equipped to perform animal treatment, surgery, radiology, necropsy, research,
holding, intensive care, isolation, nursery, and quarantine functions. It will be equipped with
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permanent eye wash stations, walk-in cooler, autoclave, and incinerator for medical wastes.
Outdoor spaces for quarantine and animal holding will also be provided.

The commissary will provide food storage and preparation areas for animals. It will be a one
story, air-conditioned facility at the northeast edge of the Zoo, near the Kapahulu Avenue
entrance and the maintenance facilities. The commissary will be capable of serving approximately
2,000 animals daily. It will include a feed storage area, dry storage processing, cold room for
seeds, two walk-in coolers, one walk-in freezer, a food preparation area, a commercial
dishwasher, a rodent breeding room, an insect breeding room, a loading dock, and a warehouse
section. All food stuffs will be delivered to this building and then stored, frozen, thawed, washed,
chopped, bagged, and picked up daily by keeper staff. Some areas will need to be hosed down
and will include floor drains. Hay used to feed animals will be stored in a shed located behind the
Tropical Forest, next to the elephant exhibit. This shed will have an approximate capacity of
2,000 hay bales. Lastly, the warehouse portion of the building will be used to store all bulk,
non-food supplies (paper towels, boots, plastic bags, etc.).

2.7 INFRASTRUCTURE

A number of infrastructure improvements will be required to support the proposed project. In
general, all utilities will be designed in each phase to facilitate the Zoo improvements. Access
points to utilities will be located in vegetated areas near pathways or in the pathways
themselves. To prevent injury to animals or damage of equipment by animals, no major access
points will be located in animal areas. All exposed hookups will be well screened from viewing

and public areas.
2,71 Electricity and Telephone

Currently, the Zoo is serviced by a primary metered 2.4 kV, 1-phase distribution system, and a
secondary metered 480 volt, 3-phase distribution system. The 2.4 KV system, which enters the
site on Kapahulu Avenue (opposite Thomas Jefferson School), feeds the older facilities and is
stepped down with pad-mounted transformers located at the various facilities. The 480 volt
system, which enters the site on Monsarrat Ave, feeds the new African Savanna and the well
pumps across Paki Avenue. To accommodate the expected threefold increase in electrical
demand, the existing 2.4 kV distribution system will be phased out and two 480-volt, 3-phase
systems (switchboards) will be installed. The Tropical Forest will be provided with a new
480-volt, 3-phase switchboard from Monsarrat Avenue. The switchboard serving this area will
be used to extend service westward to the Tropical Islands and Hawaii exhibits, the Veterinary
Clinic, and the entrance. The Discovery Center, administration, commissary, and maintenance
areas will be served by a second 480-volt/277-volt, 3-phase switchboard. With the addition of
this second switchboard, loads for the Savanna will be consolidated and the existing transformer
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for the Savanna area will be removed. Emergency backup generators will be provided in the event
of a power failure for facilities such as the bird breeding complex and hay storage building.

The existing telephone system consists of two services. One is located overhead across Kapahulu
Avenue and serves the Savanna, maintenance area, and office buildings. The second one, located
underground across Monsarrat Avenue, serves the buildings near the Zoo entrance. To
accommodate the projected twofold increase in usage, the service across Kapahulu Avenue will
be extended to accommodate the proposed Discovery Center, administration, commissary, and
maintenance areas. The telephone service located under Monsarrat Avenue will be extended to
serve the Tropical Islands and Hawaii Exhibit, the Veterinary Clinic, and the entrance. An existing
telephone cable, owned and operated by the U.S. Army will be relocated from the proposed
Tropical Forest area to the service road area so as not to interfere with the planned exhibits.

2.7.2 Water Supply

The Zoo uses water for human consumption, animal consumption, water features, irrigation, and
maintenance. Both potable and nonpotable (brackish) water are used to satisfy demand. For the
period from January 1998 to January 2000, the amount of water used in the Zoo was
approximately 641,000 gallons per day (gpd). The demand represents an average of 591,000 gpd
of potable water and 50,000 gpd of nonpotable water. Potable water use was averaged from
water meter readings. Nonpotable water was estimated from exhibit water feature volumes and
frequency of change. Whenever possible, nonpotable water will continue to be used in animal

exhibits in an effort to conserve potable water.

2.7.2.1 Potable

Potable water is provided to the Zoo by the City and County of Honolulu Board of Water
Supply distribution system. The main source is a 16-inch water main along Monsarrat Avenue.
To accommodate the projected potable water demands for the Savanna area, downstream of the
16-inch water main, two 8-inch potable lines between Kapiolani Regional Park and the Zoo were
abandoned and replaced with a single 12-inch line. This 12-inch line enters the Zoo near
Monsarrat, just south of the Savanna. These modifications are expected to accommodate the

potable water demands of the proposed project.

With the brackish well system installed as part of Savanna I, the potable water supply demand
for the proposed Zoo improvements will increase about 5 percent over existing usage. The future
potable water demand is based on water use projections for three main applications: irrigation,
water features, and remaining Zoo use (animal holding areas, public and employee facilities). The
estimated irrigation demand is 130,000 gpd. Water features (e.g., decorative bodies of water,
fountains) planned as part of Zoo improvements are estimated to require an average of
30,000 gpd of potable water. The estimated average daily flow requirement for potable water in
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the remaining areas of the Zoo (total minus water features and irrigation) is 431,000 gpd. These
requirements are associated with human and animal consumption, cleaning, and restroom

facilities,

In addition to the potable water demands described above, potable water will also be used to
satisfy fire fighting requirements. Three additional fire hydrants will be needed to meet the fire
protection requirements of 2,000 gpm (for 2 hours) for future development phases (Belt Collins;

1993d).
2.7.2.2 Nonpotable

Three existing wells providing nonpotable water to the Zoo have a combined capacity of 350
gpm or 504,000 gpd. These well locations are illustrated in Figure 2-4. There is also an existing
nonpotable well within the current gharial exhibit that will be located within the new elephant
exhibit of the Tropical Forest. There are currently no plans to activate the well, but it is available

for use in the future, if required.

The current nonpotable water demand for the Savanna exhibits is about 50,000 gpd. The
nonpotable water demand is expected to increase due to the proposed Zoo improvements.
However, the expected daily use will remain below 504,000 gpd with proper water management
(water use scheduling and recycling) and no well system expansion will be required.

To accommodate the proposed exhibits, nonpotable water distribution lines will be installed and
the well control system improved. The proposed nonpotable distribution system will be an
extension of the existing system. There will be two main legs (consisting of 6-inch lines), one
serving the second phase of the African Savanna and Discovery Center and the other serving the

remaining exhibits.

Improvements to the non-potable water delivery system will also be made. The existing system
is regulated by flow control valves, which do not permit optimum delivery from the three wells
served by it. The proposed improvements to the system include:

* Installation of 2 hydropneumatic tank for waier storage and reduce pump cycling.

* Replacement of the Well A pump.

* [Installation of a pressure sensor and programmable pump controller, with remote terminal
units communicating by radio transmission for system operation.

* Removal of the existing control valves and strainers, and installation of one new control vaive
to limit drawdown in Well 2.
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The hydropneumatic tank will provide about 600 gallons of water storage under pressurized
conditions to meet low flow demands without activating a well pump. The tank will be about
30 inches in diameter and be about 74 inches tall, located along the Monsarrat Avenue fence near
Paki Avenue. The tank will allow proper pump cycling to keep the pump’s start/stop time
within manufacturer recommendations.

Replacement of the Well A pump is necessary to achieve optimum use of this well and in turn,
limit the use of Well 2, which appears to experience excessive drawdown. The replacement pump
for Well A was selected to allow it to be the “jockey” pump for the system, being the first on
and the main delivery pump.

The new pressure sensor and pump controller will be used to activate the various pumps into
service based on water use demands as monitored through the system pressure. The new well
sequencing will be Well A, Well 1, and Well 2. The signal from the sensor/controiler to the wells
will be by an FM-VHF/UHF radio transmitter/receiver pair. No additional underground utility
installation will be required for the change on operation other than 120-volt power for the pump
controller sensor at the hydropneumatic tank.

With the change in the control system, and installation of a new control valve at Well 2, the
existing control valves will no longer be needed. The new control valve at Well 2 will allow more
accurate pumping and prohibit excessive well drawdown. For Well A and Well 1, there is no need
to limit delivery, since the salinity of the water is not a concern.

As previously mentioned, the existing nonpotable water supply of 504,000 gpd is sufficient to
meet the needs of the proposed Zoo activities when water management practices are employed
(e.g., water use schedule and water recycling). Daily nonpotable water use, consisting of
backwash, make-up, and filling of exhibits requiring daily water turnover, will be about 43,000
gpd. The remaining 461,000 gpd will be available to the other exhibits with less frequent turnover

requirements (Belt Collins, 1993a).

The implementation of a water use schedule is necessary to ensure that the Zoo's nonpotable
water needs are met, and that the system operates most efficiently. The success of the scheduling
relies on established controlled rates of fill ut the exhibits. Flow control devices have been
recommended to prevent significant deviation from these specific fill rates that could affect
concurrent uses. The Zoo water use schedule can be found in the Non-Potable Water Master

Plan.

A water recycling program will be implemented to satisfy the daily requirements for nonpotable
water in the Tropical Forest, Tropical Islands, Hawaii exhibit, and the water features at the
entrance. The water in each feature will be recycled through a filtration system. Using such a
system will have a less negative effect on the municipal collection and treatment system by
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reducing the volume of water discharged. New nonpotable water will be used only to backwash
the filters and to maintain a constant water level in the exhibit. This practice will allow complete

water changes ("dump and fill") to occur less frequently.

2.7.3 Wastewater and Sewage Disposal

The Zoo's on-site sewer system connects to the City and County wastewater system at six
points (Figure 2-5). Wastewater from on-site Pump Station No. 1 (point I of 6) is conveyed via a
6-inch-diameter force main across Monsarrat Avenue to a 12-inch-diameter municipal gravity line
(a line whose contents flow solely upon the forces of gravity), ultimately discharging into the
off-site municipal pump station ("Public Baths"—one of two municipal pump stations servicing
the Zoo). Wastewater from on-site Pump Station No. 2 (point 2 of 6) is connected to the
municipal system by a 4-inch-diameter force main under Paki Avenue.

In addition to these two connections, there are four Zoo gravity lines (points 3, 4, 5, and 6 of 6).
There is an 8-inch-diameter gravity line exiting the Zoo near the entrance (point 3 of 6) that
crosses under Monsarrat Avenue. This 8-inch-diameter line connects to a 10-inch-diameter City
and County main, eventually discharging to Public Baths pump station. A 6-inch-diameter line
exits the Zoo about 300 feet south of the Zoo entrance (point 4 of 6), crosses beneath Monsarrat
and Kapahulu Avenues, connecting into the 10~inch-diameter main in front of Kapiolani Beach
Park. A 12-inch-diameter gravity line (point 5 of 6) from the Zoo near the Monsarrat Avenue exit
also connects into the 10-inch-diameter main serving Pump Station No. 1. The other point of
gravity connection (point 6 of 6) is an 8-inch-diameter line exiting the Zoo on Kapahulu Avenue.
Flow from this line eventually joins that from Pump Station No. 2 at the City and County’s off-
site “Beachwalk” Pump Station. Wastewater is transported to the East Mamala Bay Sewage
Treatment Plant on Sand Island from the two City and County pump stations.

The estimated average wastewater flow from the existing Zoo facilities is 588,700 gpd, including
dry weather infiltrations. Since there are no meters installed at the Zoo’s pump stations, the
existing wastewater flow was approximated from the water meter readings. It was estimated that
80 percent of the water eventually enters the sewer, along with all nonpotable water used in the
exhibits. Approximately 60 percent of the wastewater is discharged to the Public Baths Pump
Station, with the remainder directed to the Beachwalk facility. Currently, portions of the off-site
gravity lines that receive discharge from both municipal pump stations (Public Baths and
Beachwalk) do not have adequate capacity between 5:00 and 8:00 PM to support the peak flows
discharged by the Zoo. Because of these constraints, the Zoo must drain exhibit water features
during the Zoo's visiting hours (sewer off-peak hours) rather than at the time of Zoo closing.
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The improved Zoo is expected to generate an average dry weather flow of 663,000 gpd of
wastewater. For the purpose of on-site sewer line sizing, wastewater flows for the master
planned Zoo improvements were developed based on designed or anticipated plumbing fixtures
within each biome (Belt Collins, 1993b). This method of projecting wastewater flows assesses
the maximum flow from various buildings for the purpose of pipeline sizing in accordance with
the Uniform Plumbing Code. To assess discharges to the City and County’s wastewater system,
the Design Standards of the Department of Design and Construction (DDC}) are used.

Based on design documents, wastewater from the Tropical Forest will be directed to Pump
Station No. 1, currently discharging to the Public Baths Pump Station and eventually discharging
to Beachwalk Pump Station. The eventual discharge to Beachwalk Pump Station will be through
the existing 15-inch-diameter gravity sewer line on Leahi Avenue. Under the Tropical Forest
Phase IB construction, Pump Station No. 1 will be replaced in its same general location. A new
8—inch-diameter discharge force main to be installed in the internal service road paralleling
Monsarrat Avenue will convey flows through the Zoo. This force main is proposed to exit the
Zoo property across from the existing Queen Kapiolani Rose Garden parking lot. The force main
will be aligned beneath Paki Avenue, through the Rose Garden parking, and connect into the
existing 15-inch-diameter sewer line at a manhole connection. Upon placing the new force main in
service, use of the existing 6-inch-diameter force main connecting Pump Station No. 1 to Public
Baths Pump Station will be discontinued and the pipeline will be abandoned in-place. The rate
and times of discharge from the new Pump Station No. 1 to the Leahi Avenue gravity sewer will
be coordinated with the other DDC Divisions as is currently the case for discharge to the Public

Baths Pump Station.

Wastewater from the Tropical Islands and Hawaii Biomes, as proposed in the Sanitary Sewer
System Master Plan, would also be directed to the Public Baths Pump Station through gravity
sewers within the Zoo and Kapiolani Regional Park. The discharge of wastewater from these
future biomes to the Public Baths Pump Station will, however, need to be evaluated at the time of
their design to determine the most cost effective means of connection and operation.

The City’s Department of Planning and Permitting (DPP, formetly the Planning Section of the
Department of Wastewater Management) has indicated that after the planned improvements to
the Public Baths pump station, all of the wastewater discharges from the Zoo, as proposed in the
Sanitary Sewer System Master Plan, cannot be handled under wet weather (peak) conditions.
The projected peak wastewater discharge under the Master Plan would be 2.3 million gallons per
day (mgd). This discharge considers the limit in future Public Baths pump station sizing (limit of
0.5 mgd to Public Baths) (Application for Connection filed by DDC with DPP, February 2000).

Additional information received from the DPP indicated that segments of sewers interconnecting
the Zoo to either the Public Baths or Beachwalk Pump Stations, and from these pump stations to
their recipient basins, are at capacity (Final East Mamala Bay Facilities Plan, December 1993 and
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Communication with DPP personnel, February 2000). The inadequacy of the existing 10-inch
sewer segment in Kalakaua Avenue, connecting Zoo discharge points I, 3, 4, and 5, was
addressed by limiting discharge from the Zoo to that sewer line. The City and County has
improvement projects programmed for some of the other segments flowing to Beachwalk that
handle the Zoo wastewater discharges, which will be incrementally completed between 2002 and
2006. Programming of the improvements to support the planned Zoo improvements have been
requested of the DPP by the DDC (communication with DDC personnel, February 2000).

The discharge from specific exhibits will thus be dependent on the off-site system improvements
completed at the time of sewer connection. Given that discharges to the sewer can be controlled
by the Zoo through draining of water features, the off-site sewer system capacity will not restrict
development. Rather, the operation and maintenance activities of the Zoo will need to be adjusted
to conform to the sewer system constraints as is currently done.

2.7.4 Stormwater Disposal

Currently, stormwater (rain water) drains by sheet flow and accumulates in small pools or
discharges to drywells in the Savanna. While there is a box culvert that traverses the Zoo, the
inlets have been sealed to preclude fecal contamination from exhibits and open areas where local
birds congregate. Runoff conveyed in this box culvert flows through the municipal stormwater
drains leading to Kuhio Outfall and eventually to the Pacific Ocean. High coliform counts in the
effluent discharge led to sealing of inlets within the Zoo.

Under the Master Plan, stormwater will drain to drywells or planned water features within
exhibit areas. This improved drainage will be accomplished through strategic site grading. Once
the stormwater reaches the intended destination (either drywells or water features), the
stormwater will either evaporate, percolate through the soil (filtering out bacteria and breaking up
organic material along the way), or be treated and disposed of through the water feature treatment

system.

2.7.5 Solid Waste Disposal

Activities associated with the proposed Zoo improvements are expected to generate
approximately 36 cubic yards of solid waste daily, approximately three times the existing rate.
Solid waste will consist, as it does now, primarily of feces, solid hay, organic plant trimmings,
and non-recyclable concession discards (plastic, aluminum, and paper). Wastes will be separated
into fecal (organics), compostable, and non-recyclable trash and kept in short-term storage areas
prior to off-site transport. The veterinary clinic produces hazardous wastes consisting of needles
and animal parts. Needles (or any sharp materials) are disposed of in specific dispensers as part
of a disposal kit that sterilizes and wraps the disposed items. The disposal kit is then hauled
away by the contractor currently handling the solid wastes. Any infectious wastes are autoclaved

MAY 2000 2-21



HONOLULU Z0O MASTER PLAN

ENVIRONMENTAL ASSESSMENT CHAPTER TWO

and disposed of with solid wastes. Fecal material will be taken to a container near the elephant
holding area and will be trucked to Ho'omaluhia Botanical Garden for composting. Other
compostable materials, primarily landscape waste, will be stockpiled and hauled away by a
contractor for processing. Non-compostable solid waste will be taken to a 30 cubic-yard capacity
trash compactor in the support area (along Paki and Kapahulu Avenues). All waste materials will
be picked up by contractors six days per week (Asai, 1994). Refuse storage areas will have
concrete pads with floor drains discharging to the sanitary sewer system.

2.7.6 Hazardous Waste

Hazardous waste will continue to be generated by maintenance operations and veterinary services
activities. Maintenance will continue to generate small amounts of paint residue from minor
painting activities. Leftover paint and solvents are currently kept in used containers and stored
on-site. As obligated under the law, Zoo management will ensure the delivery of such wastes to

an off-site disposal facility.
2.7.7 Service Roads and Pathways

With the proposed improvements, the total length of service roads and pathways will be 2.9
miles, an increase of just under a quarter mile (1,300 lineal feet [LF]) over existing service roads
and pathways. The result will be improved access for firefighting vehicles, maintenance vehicles,
and service vehicles, as well as improved pedestrian circulation.

2.7.8 Fire Protection

Fire protection is essential to protect both the public and animals. Smoke-detection systems will
be installed in the improved areas to provide warning to humans without panicking animals.
Indoor building sprinkler systems and additional fire hydrants will be installed as required by the
current Uniform Building Code and Uniform Fire Code. Access for fire apparatus, water supply,
and building construction will be in conformance to existing codes and standards. In addition, fire
protection services will be provided by Waikiki and McCully engine companies with ladder

service.

2.8 PARKING

Currently, staff parking along Coral Road (see Figure 3-1) accommodates approximately 40
vehicles. With implementation of the Zoo improvements, two staff parking areas will be
provided west and northwest of the administration building, adjacent to the Discovery Center.
The two parking areas will accommodate 32 and 14 cars, respectively.
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Visitor parking must be evaluated in light of the projected increase of Zoo visitors from 652,314
(Fiscal 1991-1992) to 1,650,000 (Fiscal 2000-2001). The Kapahulu Avenue parking lot currently
provides 234 visitor parking spaces (including 7 handicap). Overflow parking is available around
Kapiolani Regional Park. The number of parking stalls at Kapiolani Regional Park is approxi-
mately 817. Parking in this area is shared by users of the Kapiolani Regional Park Beach area,
Waikiki War Memorial Park, Paki Community Park, Waikiki Shell, Queen Kapiolani Garden,
Diamond Head Tennis Center, and other beaches in the vicinity (Brong, 1994).

Additional parking for the projected increase in Zoo visitors is not planned. However, alternative
transportation methods such as mass transportation are feasible and consistent with the Oahu
Metropolitan Planning Organization's (OMPO) transportation goals and objectives to manage
increased projections in overall traffic (OMPO; June 1991). Currently, six bus routes stop at the
Zoo—#19, #20, #22, #47, #58, and #14, Bus routes can transport visitors to the Zoo from as far
away as Pearl Ridge, the Honolulu Airport, Waipahu, Waimanalo, and St. Louis Heights.
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CHAPTER 3
EXISTING CONDITIONS

3.1 PHYSICAL ENVIRONMENT

Existing physical environment conditions are presented and described in this section. The existing
layout of the Zoo is illustrated in Figure 3-1.

3.1.1 Topography and Drainage

The topography of the Zoo is relatively flat. Surface elevations generally range from 4 to 6.5 feet
above mean sea level (msl). The highest relief is observed in the Savanna, where improvements
have created a maximum elevation of about 13.5 feet msl. Figure 3-2 illustrates the location of the
Zoo in relation to surrounding topographical features such as Diamond Head. Local ponding of
stormwater in open areas or in exhibits is common in many areas of the Zoo. Stormwater within

the Savanna drains to drywells.

3.1.2 Geology

Bedrock in the Zoo area consists of calcarcous reef deposits overlain by a thin layer of volcanic
tuff (rock formed from volcanic ash). The latter is material that was ejected from the Diamond
Head vent when it blasted through existing reef deposits. Board of Water Supply (BWS) borings
for caprock wells in the vicinity of the Zoo encountered Diamond Head tuff overlying calcareous
reef formation; tuff thickness increased towards Diamond Head. The weathered ejected volcanic
material is not more than six feet thick at the first well (BWS, nd).

Borings taken in the Savanna Phase I site encountered coralline bedrock at depths of 7 to 26 feet
below ground surface (bgs), with the greatest depth to bedrock in the southern portion of the area

(Geolabs, 1987).

3.1.3 Sotils

Waikiki was originally a swamp consisting of sediment, generally less than a few feet thick,
overlying the underlying reef formation. A substantial portion of the Zoo and Kapiolani Regional
Park consists of fill imported to reclaim wet areas. The Soil Conservation Service has identified
the soil at the site as mostly Kawaihapai clay loam, 0 to 2 percent slopes, with moderate
permeability, slow runoff, and no more than a slight erosion hazard. The soil makai of the Zoo
entrance building is Jaucas calcareous sand, which has very rapid permeability, very slow runoff,

and slight erosion hazard.
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Ten borings for Savannah Phase I encountered one to four feet of fill (silty clay to dense gravelly
sand), voleanic cinders (dense black sand locally cemented), and interbedded weathered tuff
(sandy silt to silty clay) overlying about three feet of very soft lagoonal silty clay with local
organic lenses. Beneath this highly compressible upper layer is another 7 to 16 feet of very soft
to very loose coralline silty sands and sandy silts (Geolabs, 1986, 1987).

3.14 Groundwater

The aquifer beneath the Zoo is classified as Honolulu sector, Palolo system. The Palolo system is
characterized by an unconfined caprock (sedimentary) aquifer above a confined basal aquifer in
basalt. The caprock aquifer is classified as potentially useful, moderately brackish water
(between 1000 and 5000 parts per million [ppm] chloride) that is neither potable nor ecologically
important. The basal aquifer is currently used for drinking water and has less than 250 ppm
chloride (Mink and Lau, 1990). The Zoo is underlain by a basal water table located at or near
ground level. Borings performed over the proposed Tropical Forest area determined that
groundwater was encountered between 2.5 to 6 feet bgs (below ground surface) (Geolabs, 1993).
Groundwater levels measured in various borings at the Zoo ranged from 4.2 feet bgs to 6.5 feet
bgs (Geolabs, 1986). Locations of exploratory borings are illustrated on Figure 3-3.

The water quality in the groundwater underlying the Zoo is considered brackish or saline.

Four exploratory wells installed by BWS in the 1980s had original chloride contents of 180 to
600 ppm; a fifth well had 1,300 ppm chloride (Belt Collins, 1993). Tidal water is suspected to
infiltrate caprock in the vicinity of the Zoo via a buried canal extension, which was dredged into
the limestone. This may explain the higher salinity in water from the Paki Playground

exploratory well (BWS, no date).

The Zoo is in the Honolulu Groundwater Control Area (Jones & Jones, 1986). This is an area
requiring management of the ground or surface water resource or both, pursuant to Hawaii
Revised Statutes and Administrative Rules of the State Water Code, Chapter 174C.

3.1.5 Surface Water

Besides the ocean to the west, no natural sources of surface water are present within a
quarter-mile radjus of the Zoo. The manmade Alz Wai Canal is located approximately one-eighth

of a mile to the north.

Based on ocean water quality samples taken by the Division of Environmental Quality of the
City and County’s Department of Environmental Services, fecal contamination found at the
Kuhio Beach Outfall was suspected to originate from the Zoo. Subsequently, the inlets to the box
culvert were sealed and discharge discontinued. Fecal contamination continued to occur, with bird
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droppings from Kapiolani Regional Park and the surrounding area being conveyed in stormwater
runoff the likely source. Nonetheless, no future connections to the culvert from the Zoo are

proposed.

3.1.6 Wetlands

Neither the U.S. Army Corps of Engineers nor the U.S. Fish and Wildlife Service identifies the
Zoo as a wetland area (Jones & Jones, 1986).

3.1.7 Climate and Air Quality

Hawaii is located in the subtropical zone. Characteristics of a subtropical zone include frequent
rainfall and warm temperatures. Climatological records for the Honolulu Zoo ("Waikiki Station™)
indicate an average temperature range from 71.9%F to 80.6%F (Data Book, 1992 and 1993).
Rainfall in the area averages approximately 25 inches per year, with the least rainfall in summer
and the greatest in winter. Average daily maximum relative humidity recorded at the Honolulu
Airport is 72 percent (8 AM); average daily minimum relative humidity is 56 percent (2 PM).

Present air quality in the area is good because of northeast tradewinds that prevail throughout the
year. Climatological records indicate that the average wind speed measured at the Honolulu
Airport, approximately seven miles to the northwest of the Zoo, is 11.4 miles per hour. These
tradewinds act to disperse and carry inland emissions and other air pollutants out to sea. National
standards for criteria pollutants (carbon monoxide, oxides of nitrogen, oxides of sulfur, particulate
matter, lead, and ozone) have been met. In recent years (1988-1990), the State of Hawaii air
quality standards for carbon monoxide (CO) and ozone have been exceeded a few times (DOH,
no date). Monitoring data collected at the Waikiki station, located at 2131 Kalakaua Avenue,
indicate that concentrations of CO exceeded the State standard one time throughout the 1988

through 1990 monitoring period.
3.1.8 Natural Hazards

Natural hazards are indicative of those found on a volcanic island. The near coastal location
makes Zoo facilities potentially subject to hurricane damage. The potential for earthquakes is
present but the risk of earthquakes at the Zoo is considered to be minimal. The Island of Oahu is
within Seismic Zone 2, in which damage would be minor in the event of an earthquake
(International Conference of Building Officials, 1994).

The National Flood Insurance Program Flood Insurance Rate Map (FIRM) shows that the Zoo is
outside the 500-year flood plain, in “Zone X-Other Areas” (Federal Emergency Management
Agency, 1987). Approximately one-third of the area of the Zoo (westernmost portion) falls
within the tsunami evacuation area based on Civil Defense maps. This area is defined as “within
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1,000 feet inland of Waikiki Beach or two blocks inland of Kalakaua Avenue” (Jones & Jones,
1986). However, the entire Zoo is outside the coastal flood zone based on the FIRM maps. As
such, no floed-proofing of structures within the Zoo is required.

3.2 BIOLOGICAL ENVIRONMENT

The existing biological environment is described in this section. Because the Zoo area has been
extensively landscaped and most indigenous animal species have been displaced throughout the
history of the Zoo, this section is brief,

3.2.1 Flora

The Zoo has been extensively landscaped in its 44-year history, so that little or no original plant
species remain on Zoo grounds. "Exceptional trees” identified under City and County Ordinance
Number 78-91 include an earpod tree in the makai open space and monkey pod trees outside the

fence line.

3.2.2 Fauna

Common feral animals in the vicinity of the Zoo include pigeons, cats, mongoose, and rodents.
These animals are not considered to be exclusively dependent upon the habitat found at the Zoo.

3.2.3 Listed Threatened and Endangered Species

According to the U.S. Department of Fish and Wildlife, no listed threatened or endangered animal
species have been identified at or in the immediate vicinity of the Zoo (PBRA/J], 1984), other

than in the exhibits.

3.3 SOCIOECONOMIC ENVIRONMENT

The existing socioeconomic environment is described in this section. Socioeconomic conditions
are influenced by the following factors: historical and cultural resources, scenic resources,
population, traffic, nuisances, and economy. These factors are discussed in the following

subseciions.
3.3.1 Historical and Cultural Resources

Kapiolani Regional Park is registered on the State of Hawaii Register of Historic Places and is
eligible for the National Register of Historic Places. The Zoo itself is not listed on either the state
or the federal Register of Historic Places and is considered to be a non-contributing site to the
historic significance of the park, pursuant to the criteria presented in National Register Bulletin
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No. 36, page 16. No specific cultural resources have been identified on Zoo property, but there is
the possibility of subsurface resources existing beneath the fill on what was once Makee Island
(Ogata, 1996). An archaeological survey of the Zoo area was conducted for this EA and is

included as an appendix to this document.

3.3.2 Scenic Resources

The view of Diamond Head from the Zoo has been identified as a major scenic resource.
Ordinances have been established to preserve these existing views. See the discussion of Diamond
Head Historical, Cultural, and Scenic District in Section 5.2.6.

3.3.3 Population

Population in the vicinity of the Zoo consists of residents, employees, and visitors. Surrounding
population districts include Waikiki, Oahu's major tourist destination, and the Diamond Head
area. Based on 1990 census data, the residential and visitor populations for the Waikiki area were
19,768 and 76,538, respectively (Data Book, 1992 and 1993). The number of people estimated
to work in Waikiki is greater than 38,000 according to the Department of General Planning of the
City and County of Honolulu (Waikiki Master Plan, July 1992). The Diamond Head area
residential population is 17,877 (Data Book, 1992 and 1993). Population data encompasses areas
of 500 and 1,519 acres for the Waikiki and Diamond Head areas, respectively (Data Book, 1992

and 1993).

Based on the residential populations and acreage, the population densities for the Waikiki and
Diamond Head areas are 40 and 12 persons per acre, respectively. Because the visitor population
is unique to the Waikiki area and is a significant contributor to the population density in Waikiki,
its influence has been considered. Including the visitor population in the population density, the
population densities for the Waikiki and Diamond Head areas are approximately 193 and 12

persons per acre, respectively.

3.34 Traffic

A Master Plan for the Honolulu Zoo has been prepared to accommodate 1.65 million annual
visitors, an increase of 161 percent over the then current Fiscal Year 1997-1998 visitation of
632,000. A traffic study was completed in February 2000 to evaluate existing traffic conditions,
identify the impact of the Zoo and park activities on traffic conditions, estimate fiture traffic due
to the Zoo and park activities, and evaluate future traffic conditions. It is attached as an appendix

to this EA.
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The Master Plan for Kapiolani Regional Park is currently under revision. Earlier plans indicate
that existing activities are expected to continue at approximately the same levels and no
significant changes in the number, type, or intensity of activities are expected. The Master Plan
revision may include new locations for the various activities, changes to vehicular circulation
patterns, and new parking areas to replace existing parking that may be displaced.

The traffic study included a review of existing activities at the Honolulu Zoo and in Kapiolani
Regional Park, and the expected use of the restored Natatorium. The study related the activities
to traffic volumes on the streets near the park.

3.34.1 Existing Traffic Conditions

The Honolulu Zoo and Kapiolani Regional Park are located at the south end of Waikiki, at the
base of Diamond Head crater. The 42-acre Honolulu Zoo site is bounded by Kapahulu Avenue,
Paki Avenue, Monsarrat Avenue, and Kalakaua Avenue. The Honolulu Zoo’s neighbors to the
north across Kapahulu Avenue are hotels, shops, residential apartments, and Thomas Jefferson
Elementary School. To the east across Paki Avenue are the Waikiki Fire Station, the Paki
Community Park, and the Queen Kapiolani Rose Garden. The Waikiki Shell and the remainder of
Kapiolani Regional Park are located south of Monsarrat Avenue.

The main part of Kapiolani Regional Park (87+ acres) is bounded by Monsarrat Avenue, Paki
Avenue, Poni Moi Road, and Kalakaua Avenue. Other park activities are located west of
Kalakaua Avenue and east of Paki Avenue. The Waikiki Playground and Paki Hale (Winstedt
House) are located between Paki Avenue and Leahi Avenue. Waikiki Elementary School and
residential uses are located across Leahi Avenue to the east. The City’s plant nursery, the
Diamond Head Tennis Center, and archery ranges are located east of Paki Avenue at the southern
end of the park; the Hawaii School for Girls (La Pietra) is the neighbor to the east. Residential
apartments are located to the south across Pono Moi Road. The War Memorial (Natatorium) and
other park-type uses, such as the Kapiolani Beach area, the Waikiki Aquarium, and Sans Souci
Beach are located west of Kalakaua Avenue. Residential apartments, resort hotels, shops, the
Outrigger Canoe Club facility, and the Elks Club lodge are also located west of Kalakaua Avenue.

The main part of Kapiolani Regional Park inciudes the Waikiki Shell, the Kapiolani Bandstand,
tennis courts, picnic areas, and fields for team sports (soccer, softball, and rugby). Two soccer
Selds are located in the area between the Waikiki Shell and Paki Avenue, which was ence a golf
driving range. Activities within Kapiolani Regional Park include scheduled games and practices
for organized team sports, events at the Waikiki Shell and at Kapiolani Bandstand, picnics and
festivals, tennis matches, and other activities.
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The streets serving the park are under the jurisdiction of the City and County of Honolulu
Department of Transportation Services. The street system operates as an extension of the one-
way couplet in Waikiki, where southbound traffic is served primarily on Kalakaua Avenue and
northbound traffic on Ala Wai Boulevard. Paki Avenue, while it serves two-way traffic from
Poni Moi Road to Kapahulu Avenue, feeds northbound traffic into Ala Wai Boulevard. The
makai half of Kalakaua Avenue between Monsarrat Avenue and Poni Moi Road serves
southbound traffic, while the mauka half (northbound) is functionally a parking lot for Kapiolani
Regional Park. Monsarrat Avenue and Poni Moi Road serve as one-way links between the major

couplet roads.

Kapahulu Avenue serves two-way traffic, and between Kalakaua Avenue and Paki Avenue,
generally has one lane for traffic and one lane for parking or loading in each direction. A second
eastbound (maukabound) lane between Kuhio Avenue and Paki Avenue is available when parking
is prohibited during the peak period (3:30 PM to 5:30 PM) on weekday aftemoons.

Monsarrat Avenue serves one-way traffic eastbound from Kalakaua Avenue to Paki Avenue. The
street is striped for two lanes of traffic and paraliel parking is allowed, without any time
restrictions, on both sides of the street. A major bus stop and terminus for the City’s The Bus
system is located on Monsarrat Avenue near the Queen Kapiolani Bandstand. Other buses (tour
buses and limousines, school buses) also use Monsarrat Avenue near Paki Avenue as a staging

and parking area.

Paki Avenue varies in width and section, from two paved lanes in an uncurbed cross-section
between Poni Moi Road and Noela Street to three lanes (curbed) between Monsarrat Avenue and
Kapahulu Avenue. Parking is not permitted on the paved portions of Paki Avenue. Poni Moi
Road between Kalakaua Avenue and Paki Avenue is one-way eastbound (maukabound) and links

Kalakaua Avenue to Diamond Head Road.

Kalakaua Avenue between Monsarrat Avenue and Poni Moi Road west (makai) of the grassed
median is a one-lane southbound roadway with marked, unmetered parking parallel to the right
(makai) curb. Mauka of the median, a parking lot for Kapiolani Regional Park has angled parking
(metered or reserved) along the mauka curb and serves northbound traffic. A bike lane is provided
west (makai) of the single traffic lane on each side of the median. Six openings in the median
provide access between the makai street and the mauka parking lot.

The City and County of Honolulu, Department of Transportation Services has collected traffic
count data at various locations in the area. Daily count totals and peak hour volumes from the
City and County counts were supplemented by manual turning movement counts which were
collected as part of a parking study for Honolulu Zoo and Kapiolani Regional Park by Belt
Collins Hawaii Ltd. The count data is appended to this report. The peak hour traffic movements
from the manual counts are shown in the study’s Exhibit 2. Count data for east-west (mauka-
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makai) roadways and for north-south (ewa-diamond head) roadways are shown in Table 1 and
Table 2, respectively, of the attached traffic study.

Approximately one-quarter of the Zoo visitors who arrive by car parked their vehicle in
Kapiolani Regional Park other than in the metered lot between the Zoo and Kapahulu Avenue.
The nearest parking locations are the parking lot fronting the Waikiki Shell and along Monsarrat
Avenue. These vehicles would affect traffic on Monsarrat Avenue, so conditions at the
intersection of Monsarrat Avenue and Paki Avenue were evaluated. The impact of Zoo traffic on
Kapahulu Avenue would be the greatest at its intersection with Paki Avenue and conditions at
that intersection were also considered.

Both of these intersections are signalized and operate in two phases. Capacity analyses of these
intersections were done using the Planning Method described in Chapter 9 of the Highway
Capacity Manual—Third Edition (Updated December 1997). For the volumes shown in Exhibit 2,
both intersections operated at desirable “under capacity” condition, with estimated delays rateu
at an acceptable Level of Service D or better (results are summarized in Table 4 of the traffic

report attached).

The traffic counts were taken in February, 1998. Zoo attendance data indicate that peak
visitation occurs in March and in August, with attendance as much as 37 percent higher than in
February. A review of the traffic data indicates that 24-hour traffic volumes on the roadways are
generally higher during summer months, but peak hour volumes do not vary significantly. Traffic
conditions during peak months, therefore, wers estimated for volumes that are 15 percent higher
than the counted volumes. The capacity analyses show increased saturation and delays, with
unchanged levels of service (D or better),

3.34.2 Existing Traffic Generated by the Honolulu Zoo

Traffic generated by Zoo employees and service vehicles were estimated and all of these trips
were assigned to the roadway system. The highest volumes of Zoo-related traffic occur during
the midday hours, predominantly betwee: 9:30 AM and 3:30 PM, when traffic on the
surrounding streets are lower than during the typical peak hours.

The hour with the highest volumes on a typical weekday morning (AM Peak Hour) occurs
between 6:15 AM and 8:30 AM, during which the only traffic generated by the Zoo is due to
employees arriving for work. The contribution of the Zoo to traffic volumes at the intersections
considered is limited to 20 vehicles in the peak hour traveling westbound (makai) on Kapahulu
Avenue making the through movement at the Paki Street intersection. The Zoo traffic is 3 percent
of the total volume making this movement in the AM Peak Hour.
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The hour with the highest volumes in the weekday afternoon (PM Peak Hour) occurs between
3:30 PM and 6:00 PM; during this time, the Zoo contributes traffic from employees leaving
work, visitors who have completed their visit to the Zoo, and service vehicles leaving the Zoo.
Traffic leaving the Zoo is estimated to be 35 vehicles traveling eastbound (mauka) on Kapahulu
Avenue in the through movement across the Paki Avenue intersection and 5 vehicles turning left
from eastbound Monsarrat Avenue to northbound Paki Avenue, then turning right from Paki
Avenue to eastbound Kapahulu Avenue. These volumes represent 2 percent to 3 percent of the
total volumes of each movement in the PM Peak Hour.

On weekends, the Zoo generates more traffic as the number of Oahu residents visiting the Zoo is
larger than on weekdays. Traffic volumes on roadways near the Zoo do not have the pronounced
commuting peak patterns that are typical of weekday traffic. Volumes are moderately high
throughout the day, as indicated by the manual counts at the intersection of Paki Avenue and
Monsarrat Avenue. While the peak hourly volumes were recorded between 1:45 PM and
2:45 PM, traffic flows at the intersection were at least 85 percent of the peak rates for much of

the daylight hours.

The effects of Zoo traffic, therefore, were evaluated assuming a concurrent peak hour. The traffic
attracted by the Zoo is estimated to be 95 vehicles per hour westbound on Kapahulu Avenue
moving through the Paki Avenue intersection and 5 vehicles per hour on northbound Paki Avenue
moving through the Monsarrat Avenue intersection and turning left onto Kapahulu Avenue.
Vehicles leaving the Zoo include 45 vehicles per hour on Kapahulu Avenue traveling eastbound
through the Paki Avenue intersection, 5 vehicies per hour turning right from eastbound Kapahulu
Avenue to Paki Avenue and proceeding southbound across Monsarrat Avenue, and 10 vehicles
per hour turning left from eastbound Monsarrat Avenue to northbound Paki Avenue and then

right onto eastbound Kapahulu Avenue.

Of the existing through traffic during the day on weekends, Zoo traffic is as much as 23 percent
of the westbound and 6 percent of the eastbound volumes on Kapahulu Avenue at Paki Avenue.
Zoo traffic is less than 10 percent of the existing traffic volume at the other locations.

3.35 Parking

The Honolulu Zoo parking lot contains 230 parking spaces, 217 of which are unreserved. A
detailed parking study of Honolulu Zoo and Kapiolani Regional Park was conducted for this EA
and is included as an appendix. The study included a survey to analyze existing parking demand
at the Zoo. The survey found that only about 61 percent of the vehicles in the Zoo parking lot
during the hours of Zoo operations are due to Zoo visitors. The remainder appears to be
associated with other area activities. Field observations indicated that persons with destinations
in Waikiki, beachgoers, and other park users often use the Zoo parking lot. Peak parking demand
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during the days surveyed were estimated to be 150 parking spaces on weekdays and 210 spaces
on weekends,

3.3.6 Nuisances

Animals and their waste products necessarily generate some noise and odor, These effects seem
be to minimal and localized based on the lack of noise and odor complaints received by the Zoo
from nearby residents and businesses. According to staff (Dennis Asai, July 1994), the Zoo has
not received any official noise or odor complaints from nearby Waikiki residents or businesses in
the last five years. In addition, their effects are probably further negated by the presence of
heavy vehicular and bus traffic along the surrounding streets of Kapahulu Avenue, Paki Street,

and Monsarrat Avenue.

3.3.7 Economy

The economy in the Zoo area is heavily supported by the tourist industry. In recent years, a
decline in the tourist industry has affected local business. Because the Zoo operates from the
City and County's General Fund, it is not directly affected by any losses in ticket sales due to
the decline in tourism. An evaluation of ticket sales also indicates that Zoo revenues are not
directly dependent upon fluctuations in the tourist industry. The percentage of ticket sales from
tourists has increased over a five-year peried (38% in fiscal years 1985-1989 and 50% in fiscal
1992-1993), while the number of visitors to Hawaii has reportedly declined. However, because
the General Fund is supported by local taxes and ticket sales from local residents, the Zoo's
operating budget is indirectly affected by conditions in the tourist industry.
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CHAPTER 4
POTENTIAL ENVIRONMENTAL CONSEQUENCES
AND MITIGATION MEASURES

Potential impacts and mitigation measures can be divided into short-term or temporary impacts
(zenerally related to construction activities) and long-term impacts resulting from the existence of
the improved portions of the Zoo. This chapter discusses both temporary and long-term impacts
of the actions necessary for the development of the master planned facilities at the Honolulu

Zoo.
4.1 PHYSICAL ENVIRONMENT

Components that make up the physical environment will be discussed in this section.
Environmental components that could be affected by the proposed Zoo improvements include

water, soils, and air.

4.1.1 Topography and Drainage

The current topography of the Zoo is such that short-term ponding of rainwater occurs naturally.
Accumulation of the rainwater has not resulted in long-term ponding because evaporation rates
are usually greater than rainfall rates. Pan evaporaticn along the coastal plain is 36 inches per year
(Belt Collins, 1993¢), while rainfall is 25 inches per year.2 Rainwater that does not evaporate
percolates through the surface soil or collects in drywells for groundwater recharge.

Runoff from roof drains and exhibit, visitor, and staff areas will drain to water features,
landscaped areas, or drywells for ultimate disposal through evaporation and percolation. This
direction of runoff will occur by strategic grading of the land. Based on the proposed stormwater
runoff disposal practices and continued use of standard procedures to minimize on-site pollution,
potential contamination of water resources from Zoo drainage discharges will be highly unlikely

in the future.

Temporary Effects: Short-term ponding of rainwater is likely in areas under construction where
vegetation is sparse or excavation is being conducted. Ponding of rainwater is expected to be more
evident when vegetation is cleared in preparation of construction activities.

Long-term Effects: None.

2 pan evaporation rates reflect the potential for water loss through evaporation and transpiration.
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Mitigation: None required.

4.1.2 Geology and Soils

The soil material used for fill underlying the Zoo is not suitable for supporting relatively heavy
structures (Geolabs; 1993). Because of the presence of compressible soils and high groundwater
levels, differentiat settling of soils could occur if conventional shallow foundations are used to

support heavy structures.
Temporary Effects: None.
Long-term Effects: Differential settling of soil underlying proposed structures.

Mitigation: In-situ densification of soils or use of suitable construction methods to circumvent
soil settling will be employed.

4.1.3 Groundwater

No discharges of water occurring on Zoo property will be allowed to adversely impact
groundwater. All discharges will be Touted to the municipal treatment facility or in the case of
stormwater, routed o drywells or existing water bodies in the Zoo. Stormwater that is routed to
drywells is not expected to adversely impact groundwater, as the only contaminant in the water
is expected to be fecal contamination which will be removed via percolation through the soils.

Temporary Effects: None.
Long-term Effects: None.
Mitigation: None required.

4.1.4 Surface Water

No natural surface water bodies are located at the Zoo. The nearest natural surface water body is
the ocean. The nearest off-site, manmade surface water body is the Ala Wai Canal, approximately
1/8-mile to the north of the Zoo. The only potential source of surface water contamination is via
the Zoo's box culvert which leads to the Kuhio Beach Outfall and ultimately to the ocean.
Stormwater discharge originating from the Zoo's exhibit, animal holding, and open areas is no
longer discharged into the ocean via the Kuhio Beach Outfall because the box culvert is now
sealed. This discharge was eliminated because of the potential for contamination from Zoo runoff.

Temporary Effects: None.
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Long-term Effects: None,
Mitigation: None.

4.1.5 Air Quality

Construction activities that may result in air emissions include earthmoving and the operation of
combustion equipment, Heavy equipment, trucks, and automobiles associated with construction
will emit nitrogen oxides, carbon monoxide, oxides of sulfur, and particulate matter. Based on the
short-term nature of the construction activities, the existing air quality, and the meteorological
conditions in the area, these sources are not expected to significantly adversely impact air quality.

Temporary Effects: Fugitive dust from earthmoving construction activities,

Long-term Effects: Air pollutants from on-site combustion sources such as the medical waste
incinerator.

Mitigation: Dust control measures will be minimized as required under HAR 11-60.1. Regular
watering during construction will minimize short-term emissions. All long-term combustion
sources of emissions are subject to DOH regulation. The permitting process will ensure that no
adverse health effects to the public will occur. Mitigation measures will be identified if the
emissions from the combustion sources are of potential concern to human health and welfare,

4.1.6 Natural Hazards

Zoo is outside the coastal flood zone,
Temporary Effects: None.,

Long-term Effects: Seismic and/or hurricane-related structural damage,
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Mitigation: The Zoo building will be designed in accordance with the current Uniform Building
Code, as amended locally, to withstand the potential natural hazards in the area. The structural
design will account for seismic loading and hurricane winds. No flood-proofing within the Zoo is

required,
4.2 BIOLOGICAL ENVIRONMENT

The biological environment includes flora and fauna. Because this project introduces wild animals
into a highly populated area, public safety is also addressed. Potential project impacts on the
biological environment are presented in the following subsections.

4,2.1 Flora

Proposed project improvements will require some removal of vegetation. The contractor will,
however, be required to take all measures possible to preserve the existing vegetation during
construction. Removal of flora will not affect indigenous species nor those trees protected under
the City and County of Honolulu's Exceptional Tree Ordinance. Any short-term losses of flora
will be outweighed by the long-term benefits of increased quantities and diversity of species

which will inhabit the Project site.

Temporary Effects: Short-term effects will include the loss of some flora due to the construction
of Zoo improvements.

Long-term Effects: None.

Mitigation: Removal of vegetation will be minimized during construction. Indigenous flora,
monkeypod, and earpod trees will not be removed. Replanting will result in a greater diversity

and quantity of vegetation.

4.2.2 Fauna

The Zoo improvements are being designed in the best interests of the exhibit animals.
Improvements will be designed to protect the health and safety of the animals. For example,
while animal exhibits near the proposed entranceway were originally thought to encourage Zoo
visitors, this plan was rejected because the higher levels of human activity and interaction would
place too much stress on the animals. Construction activities will be conducted in a manner to
minimize the effects on exhibit animals. Wild birds, ferals, and rodents may be disrupted by
construction activities, but because they use other areas off Zoo property for their habitat, their
temporary relocation is not expected to produce long-term adverse effects. In the long run, the
improvements will make the Zoo a more attractive habitat for these non-exhibit animals.
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Temporary Effects: Exhibit animals will be temporarily relocated, and wild birds, feral cats, and
rodents will be temporarily displaced.

Long-term Effects: None.
Mitigation: None required.

4.2.3 Public Safety

Exhibit animals will be contained by natural looking or invisible barriers such as berms, walls, and
water. This design may prompt concerns for public safety as animals may not appear restricted
to their manmade habitats. Conventional enclosed cages, designed with only the protection of
humans in mind and without the consideration of the well-being of the exhibit animal, may
provide the perception of greater safety to the public. However, this is not necessarily the case
and such designs have become obsolete. With an increased understanding of animal behavior and
psychology, zoo designs in recent years have focused on providing near-natural habitats.
Incorporated in these designs are natural-looking barriers without evidence of steel bars.

All barriers between exhibit animals and the public and Zoo staff have been and will be designed
by an experienced zoo design consultant, based on existing and proven protective measures used
at other zoos. Barriers at the Zoo will be designed to protect not only the exhibit animals from
escaping, but also small children from making physical contact with the animals.

During construction, the proposed Zoo improvements will result in the increased handling of

animals and potentially more opportunity for animal escapes. In the past, several animals have
escaped from the confines of their habitats in the Savanna areas. In all cases, the animals were

captured and contained.

Temporary Effects: Increased handling of animals during the construction period could result in
an increased risk of exhibit animal escapes.

Long-term Effects: There is a minimal risk of exhibit animals escaping from their enclosed
habitats.

Mitigation: Future risks of animal escapes are minimal; however, mitigation measures will be
employed as necessary. Mitigation measures which have been employed to prevent future
escapes have included removing problem animals (e.g., male Pata monkey and hyrax) from
exhibit, adding electrical wires around exhibits or overhangs on walls, and clipping birds’ feathers.
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4.3 SOCIOECONOMIC ENVIRONMENT

Potential socioeconomic impacts are presented in the following subsections.

4.3.1 Historical and Cultural Resources

According to the April 2000 study, the present Zoo parcel is situated on former marshlands that
included two ponds divided by a sand spit. Thus, the vast majority of the Zoo parcel was
underwater or marshy in pre-contact times and subsequently was heavily impacted by historic
developments. These portions of the Zoo are unlikely to yield significant cultural deposits.

Temporary Effects: None.

Long-term Effects: There is a potential for disruption or destruction of subsurface resources in
the southwestern corner of the Zoo property.

Mitigation: Historical evidence for the presence of Kupalaha heigu in an area immediately west
of the Zoo parcel and the results of three archaeological profiles on the west side of the Zoo
suggest a strong possibility of significant subsurface cultural deposits in the southwestern
portion of the Zoo parcel. The area of concern corresponds roughly to the area between the main
Zoo entrance and the banyan tree located just east of the Zoo exit to Monsarrat Avenue. Monitor-
ing of this area is recommended during any significant subsurface impacts in the southwestern
area discussed above. No monitoring or further archaeological study is recommended for the
remainder of the Zoo parcel owing to the pre-contact character of these lands and the subsequent

historic disturbance.
4.3.2 Scenic Resources

The Zoo is located in the core area of the Diamond Head Special District. As such, construction
activities must comply with the restrictions designed for this Special District (see Section 5.2.6).
The proposed Zoo design will conform to these restrictions, although variances will be requested
for structures greater than 0 feet in height. No proposed structures will significantly diminish
views of Diamond Head. Although the specific heights of proposed structures have not been
determined yet, the proposed structures will not exceed the height of existing structures and/or
structures to be demolished and/or replaced.

Temporary Effects: None.
Long-term Effects: None.

Mitigation: None required.
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4.3.3 Population

The Zoo staff increase from 130 persons (68 full-time, 7 part-time, and 55 volunteers), in FY
1992-1993, to 218 persons (114 full-time, 12 part-time, and 92 volunteer) is not expected to
impart a significant impact over the Master Plan period. However, the additional number of Zoo
visitors, from 652,314 (FY 1991-1992) to 1,650,000 (FY 2000-2001), is significant and should be
addressed in traffic/transportation management plans. No effects on the residential population are
expected in the vicinity of the Zoo.

Temporary Effects: None.

Long-term Effects: There will be an increase in visitors to the Zoo.
Mitigation: None required.
4.3.4 Traffic

e luatj c

The long-range land transportation plan for Oahu indicates that traffic in the vicinity of the
Project can be expected to increase from 1990 levels by approximately 16 percent by the year
2020. The traffic count data shown in Tables 1 and 2 of the attached traffic report indicate that
traffic volumes in the area have been stable over the last 10 years. The roadways serving the
Honolulu Zoo and Kapiolani Regional Park are not expected to have significant increases due to
increased population or other new development in the area.

A future condition which assumes no change in the level of activity at Honolulu Zoo or in
Kapiolani Regional Park, or a “base case” condition, would have volumes that are equal to
existing volumes. The previously discussed peak month condition in which volumes were
15 percent higher than those counted would be the future base case.

The capacity analyses show that the existing roadways would be adequate, with increased
average delays at the signalized intersections; worst conditions, however, remain at Level of
Service D, which is acceptable for urban intersections.

uture ¢ Generate. the Honolulu

The Honolulu Zoo Master Plan has been prepared for a significant increase in the number of
visitors, from an annual total of 632,000 in FY1997-1998 to 1,650,000 per year. As part of the
parking study, an evaluation of the existing parking and the expected increase in parking demand
found that the parking demand and traffic generated by the Zoo would be related not to the total
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visitation, but to the visitation by Oahu residents. Even considering increased visits by residents,
the 30 percent increase in population that is used for regional planning would limit the growth in

traffic and parking demand generated by the improved Zoo.

Using the simulation that was developed to identify existing parking and traffic generated by the
Zoo, estimates of the increases in traffic demand were made to describe the traffic impact of
implementing the Master Plan for the Zoo. The recommendations for providing parking from the
parking study were also used to assign the new traffic to the roadway system. Table 3 of the
attached traffic report shows the results of the estimate of traffic impacts.

These volumes represent increases of 10 percent or less of base case traffic, except for the
Kapahulu Avenue westbound through movement at Paki Avenue, where the increase is

27 percent of the base case volume.

The master planning for Kapiolani Regional Park is ongoing and it will review the locations of
playing fields and other facilities. However, no significant changes in the number of such facilities
and their use have been identified. The restoration of the Waikiki Natatorium will allow it to be
used for events that may attract significant numbers of participants and observers. Any activity
at the Natatorium would be coordinated with other activities within the Kapiolani Regional Park
so that parking and other infrastructure requirements are not overburdened. Total peak hour
traffic due to activities at Kapiolani Regional Park, therefore, are not expected to change.

The results of the capacity and level of service analyses are shown in Table 4 of the attached
traffic report.

The analyses were done for increases in traffic at the intersections where the Project will have the
greatest impact. The results of the analyses show that the increased traffic will have at most a
small effect on average delays at the intersections during the peak hours and existing levels of
service will not change. The intersections would continue to operate at acceptable levels of

service.

Summaty

The implementation of the Honolulu Zoo Master Plan will accommodate greater numbers of
visitors. The increases in traffic volumes are ¢xpected to have the greatest impacts at the existing
signalized intersections of Paki Avenue with Kapahulu Avenue and Paki Avenue with Monsarrat
Avenue. Existing peak hour conditions at these intersections are acceptable, with conditions
described by Level of Service C or Level of Service D.
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The increased traffic in the vicinity of the Kapiolani Regional Park that would result from
impilementation of the Honolulu Zoo Master Plan ranges from less than 10 percent of existing
traffic to nearly 30 percent of existing traffic. These increases do not have major impacts to
average delays at the intersections and peak hour conditions are expected to continue to be

acceptable,

Temporary Effects: Possible short-term traffic delays due to proposed Zoo construction.

Long-term Effects: Possible increase in traffic delays without use of mass transportation and/or
implementation of road improvements.

Mitigation: Short-term traffic impacts will be minimized by the use of a flag person to direct
traffic around construction-related activities. In addition, activities that affect traffic flow around

the Zoo will be conducted during off-peak traffic hours.

Long-term effects will be mitigated by increasing the public's use of mass transportation through
specific promotional/incentive programs and improvements in the current mass transportation
systems. The Oahu Metropolitan Planning Organization and the City and County of Honolulu
have proposed measures to mitigate the projected increases in vehicular traffic in the Honolulu
and Waikiki areas. These efforts should aid in mitigating the projected traffic impacts associated

with the proposed project.
4.3.5 Parking

Based on the findings of the parking study, an additional 175 parking spaces will be needed to
accommodate increased visitation to the Honolulu Zoo. Of that number, it is recommended that
the existing Zoo parking lot be expanded to add 45 additional spaces and that 130 additional
parking spaces be provided within Kapiolani Regional Park.

The addition of 45 new parking spaces to the existing Zoo parking lot could be accomplished by
implementing the following changes:

* Add 20 stalls by widening the parking aisle closer to Kapahulu Avenue, narrowing the
parking lot entrances, removing or relocating existing parking meters, and restriping existing

parking stalls;
* Add 5 stalls by converting S existing employee stalls to public parking; and
* Add 20 stalls by increasing the size of the parking lot by extending it 50 feet in the mauka

direction with a relocation of the entry along Kapahulu Avenue, (Note: The expansion of the
parking lot would affect the space available in the support/maintenance area of the Zoo.
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Relocation of the proposed classroom building to accommodate the parking lot expansion
would eliminate nearly 20 of the new staff parking spaces located along the access road. To
offset that loss, a small parking deck could be constructed over the larger staff parking lot to
provide a sufficient number of spaces to replace those that would be lost. The new deck
could also improve access to the upper level of the adjoining building.

The addition of 130 new parking spaces to Kapiolani Regional Park could be accomplished by
relocating a portion of the curb along a selected portion(s) of the median of Kalakaua Avenue
between Poni Moi Road and Monsarrat Avenue. In other words, reduce the width of a portion of
the existing 30-foot-wide median by 15 feet and repave to provide space for diagonal parking.
The areas where parking would encroach into the median could be selected to minimize any
impacts to the existing ironwood trees located along the makai third of the 30-foot-wide median.
Adding diagonal parking to the median would require the replacement of the northbound bike lane
with a bike path in the park to eliminate potential conflicts between bicycles and motorists

backing out of parking spaces.

Temporary Effects: Possible short-term traffic delays and temporary closure of parallel parking
stalls in the immediate vicinity of impacted areas due to construction of parking improvements.

Long-term Effects: None.

Mitigation: Short-term impacts will be minimized by the use of a flag person to direct traffic
around construction-related activities.

4.3.6 Nuisances

Potential nuisances resulting from the proposed Project include dust, odor, and noise. The lack of
complaints about existing 700 activities indicates that these are not critical issues. During
construction, the transfer of existing and additional animals in the Zoo could cause animals to
create additional noises; however, there is no reason to believe that the additional noise would be
a nuisance to the nearby public. Construction equipment wili generate additional noise, but these
noise levels are not expected to be significantly ebove existing background levels.

Long-term activities at the improved Zoo could potentially increase the levels of noise and odor.

Temporary Effects: There is a potential for increased noise levels caused by the movement of
700 animals and construction equipment, as well as increased dust during construction activities.

Long-term Effects: There is a potential for increased animal odors from additional exhibit
animals.
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Mitigation: Dust will be controlled during construction through water spraying and early
establishment of final plantings. No noise mitigation measures are required. Potential odors will
be mitigated through regular animal waste disposal and collection practices (i.e., daily removal of
waste material from exhibit areas and daily collection [six days per week] of wastes in storage
areas scheduled for contract pickup).

4.3.7 Economy

The proposed Zoo improvements may assist the local economy during all phases of the project.
During construction, additional jobs will be created for local contractors and construction
workers. During the operational phase of the completed project, additional einployees will be
needed to adequately staff the improved Zoo. However, because the additional employees
resulting from the Zoo improvements will be supported by the City and County of Honolulu's
General Fund, an additional strain on the General Fund budget may occur if Zoo ticket sales are
insufficient to offset the cost of additional employees (an increase of staff by approximately 45
full-time and/or part-time employees over the 10-year Master Plan implementation is projected).

The proposed Zoo improvements are expected to result in indirect and positive economic
benefits to local businesses. The Zoological Society will benefit from any additional revenue
made through Zoo concessions and gift shops. Nearby attractions and businesses surrounding the
Zoo may also benefit from the increased Zoo visitors, as potential customers will be directed to

their vicinity.
Temporary Effects: None.

Long-term Effects: Potential indirect and positive economic benefits will accrue to local
businesses.

Mitigation: None required.
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CHAPTER 5
RELATIONSHIP OF PROPOSED ACTION TO LAND USE
PLANS, POLICIES, AND CONTROLS

The relationship of the proposed Project to land use plans, policies, and controls is presented in
this section. Land use related issues are presented under two main sections: State of Hawaii and

City and County of Honolulu.
5.1 STATE OF HAWAII

State land use laws and plans are presented in the following subsections.

5.1.1 State Land Use Law

The 1961 State of Hawaii Land Use Law (Chapter 205, HRS) and its implementing regulations
(Section 15-15, HAR) are intended fo preserve, protect, and encourage the development of lands
for those uses to which they are best suited. Four land use districts were established by the State
Land Use Commission: Urban, Rural, Agricultural, and Conservation, the latter being most
restrictive to development. The Land Use }.aw specifies certain uses permitted for each district.
The Zoo is located in an area designated Urban. Under this designation, the Land Use Law
specifies that counties may determine permissible uses of the land. Operation of the Zoo on
Urban land is allowed under an Existing Use permit granted in 1986 by the City and County

Department of Land Utilization.
5.1.2 Hawaii State Plan

The purpose of the Hawaii State Plan is to provide a guide for the future long-range development
of the State; identify the goals, objectives, policies, and priorities for the State; provide a basis for
determining priorities and allocating limited resources, such as public funds, services, human
resources, land, energy, water, and other resources; improve coordination of State and County
plans, policies, programs, projects, and regulatory activities; and establish a system for plan
formulation and program coordination to provide integration of all major State and County

activities.

The relevant objective and supporting policies for Zoo improvements are provided in Hawaii
Revised Statutes (HRS), Section 226-23, and include:
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Objective (a): The achievement of the objective of the adequate provision of
resources to accommodate diverse cultural, artistic, and recreational needs for

present and future generations.

Policy (2): Provide a wide range of activities and facilities to fulfill the cultural,
artistic, and recreational needs of all diverse and special groups effectively and

efficiently.

Policy (3): Enhance the enjoyment of recreational experiences through safety and
security measures, educational opPortunities, and improved facility design and

maintenance.

The refurbishment of the Zoo supports this objective and associated policies by providing an
enhanced facility that accommodates not only the recreational needs of present and future

generations, but also provides an educational experience for the Zoo visitor.

5.1.3 State Functional Plaps

The twelve functional plans set forth in Section 2 of the Hawaii State General Plan include the
policies, programs, and projects designed to implement the objectives of a specific field of
activity. The State Functional Plans for Conservation, Recreation, and Tourism include objectives
and policies applicable to redevelopment of the Zoo. These objectives and policies include:

State Conservation Functional Plan (1991):

Objective IIC: Enhancement of nat ural resources

Policy IIC(2): Expand and enharice outdoor recreation opportunities and other
resource uses.

State Recreation Functional Plan (1991):

Objective IVA: Promote a conservaion ethic in the use of Hawaii's recreational

resources

Policy IVA (1): Emphasize an edyucational approach, in coordination with
enforcement efforts, to promole environmental awareness.

Objective VA: Properly maintain existing parks and recreation areas

Policy VA (1): Improve the maintenantce of existing parks.
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State Tourism Functional Plan (1991):

Objective: Development and maintenance of well-designed visitor facilities and
related developments which are sensitive lo the environment, sensitive o
neighboring communities and activities, and adequately serviced by infrastructure

and support services.

The proposed action supports all of these objectives by promoting environmental awareness and
enhancing the Zoo’s educational value. The new Zoo is designed to improve the visitor's
experience, thus making it more attractive to the resident and visitor population.

5.2 CITY AND COUNTY OF HONOLULU

The City and County of Honolulu's long-term land use goals and objectives are established in the
General Plan and implemented via a series of Development Plans, zoning regulations, and various

special district controls.

5.2.1 General Plan

Pursuant to HRS Chapter 226, each county within the State of Hawaii is mandated to implement
the Hawaii State Plan through the adoption and implementation of a County General Plan
(General Plan). The Oahu General Plan sets forth long-term policies and objectives for the growth

and development of the island of QOahu.

The Genera! Plan includes the following objective and supporting policies applicable to
redevelopment of the Zoo:

Objective D: Provide a wide range of recreational facilities and services that are
readily available to all residents of Dahu.

Policy 2: Develop and maintain a system of regional parks and specialized
recreational facilities.

Policy 4: Encourage public and private botanical and Zoological parks on Oahu
to foster an awareness and appreciation of the natural environment.

Redevelopment of the Zoo is consistent with this objective and supporting policies. By
emphasizing natural habitats, increasing educational programs, and developing a collection of rare
and endangered species, the Zoo will provide the public with the opportunity to become familiar
with and appreciate the natural environment and its native fauna.
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5.2.2 Development Plan

The objectives and policies of the County General Plan are implemented by a system of land use
and controls set out in the County Development Plans (DPs). The DPs are relatively detailed
guidelines for the physical development of the island of Oahu over a 20-year period. Each DP
consists of two principal sections: Common Provisions (applicable to all eight of Oahu's DP
areas) and Special Provisions for each DP area. Each DP also includes two official maps: a Land
Use Map and a Public Facilities Map. The Land Use Map gives land use classifications for
existing builc-up areas as well as for projected development areas and for public and quasi-public
facilities. The Public Facilities Map shows existing public and quasi-public facilities as well as

planned facilities.

The Honolulu Zoo is located in the Primary Urban Center area of Oahu. The DP for this area
designates the Zoo site for parks and recreation use. Since the proposed action does not alter the
current use of the site, and the use is in an appropriately designated area, no amendment to the

Development Plan will be necessary.

5.2.3 Zoning

Development Plan designations are implemented via zoning districts and various zoning maps, as
established by the 1990 Land Use Ordinance (LUO), as amended. The LUQ indicates permitted
uses and structures, development standards. and height controls for twelve zoning districts. The
Zoo is located on land zoned General Preservation, P-2; this designation is intended to preserve
and manage major open space, recreation lands, and lands of scenic and other natural resource

value.

Zoos are not classified as a principal use activity within areas zoned P-2; however, Zoo activities
may be allowed under a Conditional Use Type 2 permit. In the case of the Honolulu Zoo, which
operated at this site before adoption of the L.UQ, Zoo activities are allowed under an Existing

Use permit which was granted in 1986.
5.2.4 Special Management Area

The State of Hawaii has identified the coastal regions of all the islands as Special Management
Areas (SMAs), in which development is regulated by the Department of Planning and Permitting
(DPP). Development or construction within an SMA requires a permit from the DPP and an
environmental assessment. The majority of the Zoo is mauka of the SMA boundary; however,
the entrance and surrounding area are within the SMA and will require a Special Management
Area Use Permit. Figure 5-1 illustrates the Zoo areas within the SMA.
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5.2.5 Exceptional Trees Ordinance

The City and County has enacted an Exceptional Trees Ordinance to preserve exceptional trees
within the City and County of Honolulu. Exceptional trees on or near the Zoo parcel are the
monkey pod trees near the Paki Avenue boundary between Kapahulu and Monsarrat (just
outside the Zoo), and the earpod tree next to the stage area in the Zoo. It is unlawful to remove or
otherwise destroy any of these trees without approval from the City Council (Jones & Jones,
1986). The proposed action will in no way impact these significant trees.

5.2.6 Diamond Head Historical, Cultural and Scenic District

The 1990 Land Use Ordinance also established six Special Design Districts, including the
Diamond Head Special District. Because the Special District designations were implemented to
protect or enhance the physical and visual aspects of certain areas for the benefit of the
community as a whole, their development guidelines are generally more restrictive and supersede
zoning guidelines. Design guidelines for the "core" area of each district are even more restrictive;
most actions proposed for the core areas are subject to Minor or Major Special District Permits
from the DPP. Major permits require in addition a presentation to the neighborhood board, a
public hearing, and a review and recommendation from the Special District Advisory Committee.

Several of the activities associated with the proposed action will require a major or minor permit.
These activities are described in Table 5-1.

Table 5-1: Required Special District Permits

Tree removal over 6” in diameter

Major exterior repair, alteration, or addition to all structures

Minor exterior repair, alteration, or addition to all structures, which does not
adversely change the character or appearance of the structure

Major above-grade infrastructure improvement not covered elsewhere, including
new roadways, road widenings, new substations, new parks, and significant
improvements to existing parks

" New buildings, not covered above Major "
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The Zoo is located in the core area of the Diamond Head Special District, established to preserve
existing views of Diamond Head (a State and National Monument) from prominent public
vantage points. Guidelines for the district include the following restrictions:

o All fences or walls exceeding 36 inches in height shall be set back a minimum of 18 inches
along all street frontages and landscaped with vine, hedge or other approved planting on the

street side.

« Street trees shall be provided at a minimum two-inch caliper. Species and spacing shall be
chosen from an approved tree list on file with the Building Department. In the event that
there are no feasible locations for street trees, substitute landscaping may be permitted upon
approval by the Director of Planning and Permitting.

« The exterior facades of all structures and structural forms shall be designed to have
architectural scale, exterior finish, material, colors, components, and features that relate in a
compatible manner to nearby existing structures, particularly small scale development.

» Materials, finishes, and colors, including roofs, shall be nonreflective and subdued in nature.

» Height limitation in the core area is 0 feet; however, a variance may be granted if the proposed
construction would not substantially diminish any significant views.

The Zoo improvements will conform to these building guidelines, with the exception of height
restrictions. No new structures or exhibits will exceed the height of current structures and
exhibits. Two 30- to 35-foot-high aviaries designed for the Tropical Forest are not expected to
significantly alter the views of Diamond Head, since they will be constructed of a mesh
suspended from steel framing. In addition, earthforms and some structures may be placed on sites

where the elevation has been slightly increased.

5.2.7 Executive Order 22

On July 1, 1913, the property generally identified as Kapi’olani Park, including the current area
of the Honolulu Zoo, was set aside by Governor W.F. Frear, “for the purposes of a public park
and recreation ground under the direction of the City and County of Honolulu...”, pursuant to

Executive Order 22.

As a matter of background according to the archaeological assessment prepared for this EA,

“Kapi’olani Park was established by a private corporation whose stockholders
were chiefly interested in developing an exclusive residential retreat. The intention
was not to create a site for public recreation. For its first two decades, the park
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was operated by the Kapi’olani Park Association...The Association was founded
at a meeting on 8 November, 1976, with a two-fold purpose: (1) building
residences for its stockholders along the ocean at Waikiki and on the slopes of
Diamond Head and (2) laying outa first-class horse-racing track as the focal point
of this new suburb.” (Weyeneth, Kapi 'olani Park: A Victorian Landscape of

Leisure, 1991:4).

As discussed in the archaeological assessment, by the time the park was transferred to the City
and County of Honolulu under the auspices of Executive Order 22, the idea of adding an aviary to
the park to house imported birds was already over 20 years old, having been first proposed by
the Kapi’olani Park Association in an Executive Committee report dated 1890. As also discussed
in the assessment, a variety of birds and animals had been imported informally onto the park
grounds since the 1880s. According to Weyeneth,

“Building a zoo became a priority soon after the city began managing Kapi’olani
Park. During 1915 and 1916, acquisition of animals and the construction of cages
and bird houses established a “zoological garden.” So delighted were officials that
they filled the park report of 1916 with photographs of animals and added a
detailed list of new park acquisitions that included two lions, twelve monkeys,
two bears, one tortoise, four elk, four deer, twelve horses, seven donkeys, forty-
six ducks, and an African elephant.”

The animal cages were set among the islands and the pathways at the northwest end of the park.
It was not until 1948 that the City and County of Honolulu began construction of a modern Zoo
on the drained and filled former waterscape upon which the Zoo rests today. Forty-four years
later, Kapi’olani Park, including the Zoo site, was placed on the Hawai’i Register of Historic

Places.

Given these facts, it is evident that the construction and operation of a public zoo within the
park was consistent with the desired recreational character of the park. Because the current
Master Plan is intended to further improve the existing Zoo facility, it is in compliance with the
original intent of Executive Order 22 to establish a public park and recreation ground.
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CHAPTER 6
PROJECT ALTERNATIVES

The following project alternatives are presented pursuant to Chapter 343 HRS. Project
alternatives presented in the Honolulu Zoo Master Plan (Jones and Jones, 1984) include the

following:

1. Improve the current Zoo on an exhibit-by-exhibit basis rather than redesigning the entire
layout. Implement minimal changes with the focus on improving only those areas of the
Zoo that are in need of the critical improvements.

2. Redesign the Zoo layout to immerse the visitor into each animal's habitat and to maximize
the visitor's educational and recreational experience by providing additional interpretive
and education centers. In addition, provide a more diverse animal collection, emphasizing
rare and endangered animal conservation research and breeding.

3. No action.

The distinctions between the proposed project and the first two alternatives above are in their
emphasis on three considerations: (1) zoo user; (2) zoo context; and (3) zoo program.

6.1 ALTERNATIVE1

Alternative 1 would result in relatively little change to the overall plan of the Zoo. Existing needs
related to maintaining the health, safety, and welfare of the animals, keepers, and visitors would
be addressed when required. Some exhibits would be changed to meet minimum standards for zoo
animal care. This alternative would neither promote zoological education nor stimulate additional
revenues or economic growth. Impacts associated with this alternative would be similar to those
associated with the existing state of the Zoo. Alternative 1 is not considered to be a desirable

option.
6.2 ALTERNATIVE 2

Alternative 2 assumes the optimal development of the Zoo. It emphasizes activities associated
with rare and endangered animal conservation research and breeding. Additional educational and
interpretive exhibits, beyond that planned for the proposed project, would be included.
Alternative 2 has some constraints in that some of the rare and endangered species would not be
allowed in the State of Hawaii or would be difficult to import. This alternative would also be
more costly and is not viewed as necessary nor a significantly better option. Potential impacts
are expected to be similar to those associated with the proposed project. Additional impacts
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could arise if further design developments were to proceed. Alternative 2 is considered to be an
optimal Zoo design but not necessarily cost-effective.

6.3 ALTERNATIVE 3

Alternative 3 is the no action alternative. The no action alternative would leave the Zoo with
some exhibits unable to meet minimum standards for zoo animal care. This alternative would fail
to address existing needs to improve health, safety, and welfare of animals, keepers, and visitors.
No further impacts, beyond those currently in existence, are expected from this alternative. This
is currently not a satisfactory alternative.
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CHAPTER 7
DETERMINATION

Based on the results of the foregoing analysis and on the significance criterion contained in HRS
Chapter 343 and the Hawaii Administrative Rules (HAR) Title 11, Chapter 200, the proposed
project is judged to have no significant adverse effects on the environment. This determination is

based primarily on the following:
» The Project does not involve a loss or destruction of any natural or cultural resource.

» The Project does not curtail the range of beneficial uses of the environment. The Project is
contained within the existing property boundaries and does not change the existing use of the

property.

» The Project does not conflict with the State's long-term goals or guidelines as expressed in
Chapter 343, HRS. Consistency with such goals and guidelines is presented in Chapter 5 of

this environmental assessment.

» The Project does not substantially or adversely affect the economic or social welfare of the
community or state;

+ The Project does not involve substantial secondary effects such as population changes or
infrastructure demands. While the Project is anticipated to attract more visitors and residents,
no residential population density changes are anticipated. The Project does involve
infrastructure improvements as mentioned above, and also involves increased demands on
certain utilities, but these demands are judged not to be substantial,;

+ The Project does not involve a substantial degradation of environmental quality;

* The Project is phased over a period of 10 years, but its cumulative impacts described in the
EA were deemed not to have a substantial effect on the environment. Rather, the Project may
result in environmental improvements through the construction of various infrastructure

improvements;

« The Project does not affect a rare, threatened, or endangered species or its habitat. The
Project actually enhances habitats constructed to exhibit rare and endangered species.

» The Project is not anticipated to detrimentally affect public health, air or water quality, or
ambient noise levels. Infrastructure improvements could actually result in an improvement to

water quality and public health.
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CHAPTER 8
AGENCY COMMENTS

A copy of the draft environmental assessment for this proposed action was transmitted to the
following agencies for comment. The agencies that responded are indicated below. Comments
from these agencies have been incorporated into this Final Environmental Assessment.

Cffice of Environmental Quality Control Police Department
gzugcsof Hawau yes City and County of 'Honolulu yes
outh King Street, 4th Floor 1455 South Beretania Street
Honolulu, Hawaii 96813 Honolulu, Hawaii 96813
Department of Land & Natural Resources Fire Department
State of Hawaii yes City and County of Honolulu yes
1150 Punchbowl Street 3375 Koapaka Street
Honolulu, Hawaii 96813 Honolulu, Hawaii 96819
State Historic Preservation Division Diamond Head / Kapahulu / $t. Louis
Department of Land & Natural Resources Heights Neighborhood Board
33'S. King Street, 6th Floor yes ¢/o Neighborhood Commission yes
Homoluly. Hawaii 96813 530 South King Street, Room 400
' Honolulu, Hawaii 96813
Department of Health Hawaiian Electric Company
e o BV e ves | Bavionmentl Review
Honolulu, Hawaii 96813 Honolulu, Hawaii 96813
Department of Transportation Department of Business, Ecoromic
State of Hawaii yes Development, and Tourism verbal
869 Punchbowl Street 220 South King Street, 11th Floor
Honolulu, Hawaii 96813 Honolulu, Hawaii 96813-4541
Office of Planning Department of Transportation Services
g;-bxc S?)fl.lgnl‘-}'g:]el Street, 4th Floor no %g ;::uf:loﬁugg Soli"elv:;{tonomu yes
Honolulu, Hawaii 96813 Honolulu, Hawaii 96813
U.S. Army Corps of Engineers Department of Public Works
Pacific Ocean Division es City and County of Honolulu es
Building 230 y 650 South King Street y
Fort Shafter, Hawaii 96858 Houolule, Hawaii 96813
Exssh mﬁﬁ?ﬁf I;etg::rior Department of Land Utilization
P-O. Box 50156 as City and County of Honolulu s
o 20X ¥ 650 South King Street ye
300 Ala Moana Boulevard ..
Honolulu, Hawaii 96350 Honolule, Hawaii 96813
Department of General Planning Department of Wastcwater Management
City and County of Honolulu yes City and County of Honolulu no
650 South King Street 650 South King Street
Honolulu, Hawaii 96813 Honoclulu, Hawaii 96813
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Board of Water Supply gj’t‘;"‘;;i,‘:,‘;':}’“ Andy Mirlkitani
g;g' gfmcggemi}égﬁltmu yes City and County of Honolulu no

" 530 South King Street
Honolulu, Hawaii 56843 Honoluly, Hawaii 96813
Councilmember John DeSoto Councilmember Duke Bainum
City Council City Council
City and County of Honolulu no City and County of Honolulu no
530 South King Street 530 South King Street
Honolulu, Hawaii 96813 Honolulu, Hawaii 96813
Councilmember John Henry Felix Councilmember Mufi Hannemann
City Council City Council
City and County of Honolulu yes City and County of Honolulu yes
530 South King Street 530 South King Street
Honolulu, Hawaii 96813 Honolulu, Hawaii 96813
Councilmember Steve Holmes Councilmember Donna Mercado Kim
City Council City Council
City and County of Honolulu no City and County of Honoluiu yes
530 South King Street 530 South King Street
Honolulu, Hawaii 96813 Honolulu, Hawsii 96813
Comncilmember Rene Mansho Councilmember Jon Yoshimura
City Council City Council
City and County of Honolulu yes City and County of Honolulu no
530 South King Street 530 South King Street
Honolulu, Hawaii 96813 Honolulu, Hawaii 96813
Waikiki-Kapahulu Public Library
400 Kapahulu Avenue ne
Honolulu, Hawaii 96815
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APPENDIX B

VISITOR-INTERCEPT SURVEY
FINDINGS SUMMARY
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