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1.0 INTRODUCTION AND SUMMARY

1.1 Environmental Assessment Document

This revised Final Environmental Assessment (EA) document has been prepared to
accompany a Conservation District Use Application (CDUA) for submittal to the State
of Hawaii, Department of Land and Natural Resources (DLNR) in compliance with
HRS Chapter 848 and State Administrative Rules, Title 11, Chapter 200. This
document will also be submitted in support of requirements for use of State Lands
(Chapter $43-5, HRS) and a Special Management Area Permit application to the City

and County of Honolulu.

Applicant

Address of Applicant

Land Owner

Tax Map Key (TMK)

Land Use Classifications:

Accepting Agency:

Hilton Hawaiian Village Joint Venture
and
The EnterOcean Group

The Hilton Hawaiian Village Joint Venture
2005 Kalia Road
Honolulu, Hawaii 968135

The EnterOcean Group, Inc.
2045 Kamehameha IV Road
Honolulu, Hawaii 96819

Hilton Hawaiian Village Joint Venture (part)
and
State of Hawaii (part)

2-3-37:21 (Kahanamoku Lagoon)
2-6-08:34 (Hilton Hawaiian Village)
2-6-0:1( ° " ")

Zoning Districts: P-2 and Resort Mixed Use
State Land Use; Conservation (R),(G) and
Urban.

State of Hawaii
Department of Land and Natural Resources
Keith Ahue, Director



1.2 Project Summary

The Hilton Lagoon project (herein referred to as the "attraction" or "commercial
facility") is an aquatic recreation facility proposed by The EnterOcean Group and
Hilton Hawalian Village Joint Venture designed for entertainment, education, and
visitor involvement. The Hilton Lagoon attraction will be a replica tropical, marine
environment with captive marine animals (fishes and invertebrates) contained in a large,
swim-through aquarium to be constructed in a part of the existing Duke Kahanamoku
Lagoon (herein referred to as the "lagoon" or the "public Jagoon") located closest to the
Hilton Hawaiian Village (see Figure 1). The attraction will consist of approximately
60,000 square feet of re-created underwater environments. Visitors will have access to a
network of winding, shallow channels among tropical "islets" complete with lush
foliage. Marine fishes and corals native to the Hawaiian Islands will be stocked in these
waterways, and sea water will be continuously flushed through at a high turnover rate
to insure both the health of the marine biota and the quality of the water exiting the

commercial facility.

Visitors will pay an admission fee, change into swimsuits, don masks and fins, and, after
suitable orientation, embark on a one-half hour underwater tour through a variety of
tropical marine habitats. While the facility is being designed for flexibility of use, most
visitors will travel via an innovative new towing vehicle and will breathe compressed
air through short supply hoses. They will be able to hear their tour guide describing the
fish and other tropical life on special underwater headphones. For most visitors, this
will be their first underwater ocean experience. The facility will also be utilized for
night diving, SCUBA classes, and other related activities of an educational nature.

The public lagoon at the west end of Waikiki Beach is currently little used. A thick
layer of silt on the bottom and aquatic life typified by tilapia and large jellyfish
discourage recreational uses of this amenity located in an area otherwise heavily visited
by residents and tourists alike. The present condition of the lagoon results from
inadequacies of the sea water exchange system, designed in the 1950's by the Territorial
Harbors Commission. The lagoon exchanges water with the sea directly off
Kahanamoku Beach through long pipes as water is pumped from the lagoon into the
middle basin of the Ala Wai Boat Harbor. The turnover rate of water in the lagoon is
about once every two days and the nearshore source water is frequently turbid. These
conditions promoté the accumulation of silt on the bottom and the presence of the large

jellyfish.

The proposed Hilton Lagoon attraction will require a constant supply of high quality
ocean water obtained by high volume pumps and a sea water intake line extending
about midway out the Catamaran Channel. This water will pass through the attraction

O
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once before being discharged. Because of the rapid turnover of water in the attraction,
the quality of the discharge will not differ markedly from the quality at the source
offshore. By adding this high quality sea water discharge to the public lagoon, the
turnover of water in the public lagoon will increase from once in 48 hours to about once
in 8 hours, greatly improving conditions in the public lagoon. To accommodate this
greater water flow, the capacity of the present system pumping water out of the lagoon
will have to be increased. The developer proposes to add a second discharge system
directed into the inner part of Ala Wai Boat Harbor. The water being discharged will be
of a higher quality than that presently coming from the lagoon, thus providing a benefit
to the users of the Ala Wai Boat Harbor.

Construction and operation of the Hilton Lagoon attraction will result in tremendous
improvements to the existing lagoon, including silt removal, increased sea water
refreshment rate, and regular monitoring of the water quality. Although the public
lagoon will be reduced in size from 170,000 to 110,000 square feet, the improved public
portion will support a much higher level of use and a greater diversity of uses.

1.3 Project Approvals and Permits

This section provides a listing and brief discussion of relevance to the proposed project
of the numerous permits, certifications, and zoning provisions applicable to the activity.
The agencies listed will be consulted during the normal course of seeking required
permits and approvals, and will be provided review copies of this draft EA.

Special Management Permit (SMP) - The entire project is within the Special
Management Area (SMA) and will require a major SMP from the City and County of
Honolulu, Department of Land Utilization and approval from the City Council.

Waikiki Special District Permit - The project is within the Waikiki Special District
(WSD), requiring consideration by the City and County of Honolulu, Department of
Land Utilization .

Building Permits, Grading Permits, and other construction-related permits will be
required from the City and County of Honolulu, Department of Public Works after the

discretionary permits are obtained.

Shoreline Setback Variance - A City and County of Honolulu variance is required for any
aspects of the project within the 40-foot setback zone from the shoreline (see Figure 2),
A shoreline map is presently under review for State Shoreline Certification. The certified
shoreline is expected (based on previous certifications) to parallel Kahanamoku Beach
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Beach between the beach and Kahanamoku Lagoon. Thus, only the intake and discharge
pipelines are within the shoreline setback area.

Conservation District Use Permit (CDUP) - State waters and submerged lands
seaward of the shoreline are in the State Conservation District, and construction in the
Conservation District requires obtaining of a COUP from the Department of Land and
Natural Resources and the State Land Board. The Duke Kahanamoku Lagoon is State
property and classified as Conservation District, General Subzone ("G"). Figure 2
shows the relationship between the project and the State Land Use Districts.

Federal Insurance Rate Map (FIRM) Zone - Kahanamoku Beach is zoned AE (EL 6),
the Kahanamoku Lagoon and immediate surrounding shore is AE (EL 5). Much of the
Hilton property, including the portion on which the entrance building will be
constructed is zoned A0 (DEPTH ¢2). No flocodway is involved. Zone AE is a "special
flood hazard area inundated by 100-year flood, with base elevations determined" (5 and
6 feet in these cases). Zone AO is also a special flood hazard area described as "flood
depths of 1 to 3 feet (usually sheet flow on sloping terrain); average depths determined"”
(2 feet in this case).

Shorewaters Work Permit - Construction in the ocean requires a permit from the
State Department of Transportation (combined with the CDUP).

Section 402 Permit - Review for compliance with NPDES General Permit Provisions
(HAR §11-55) by the Department of Health will be necessary for all construction
activities.

Department of the Army Permit - Construction in navigable waters (broadly defined)
requires consideration by the U.S. Army Corps of Engineers. The proposed sea water
intake and discharge structures are covered under Nationwide Permit No. 7. A permit
for maintenance dredging of Kahanamoku Lagoon was issued in the past.

Section 401 Water Quality Certification - State Department of Health review and
certification under Section 401 of the Clean Water Act is required to qualify for
Nationwide Permit No. 7.

Section 7 Consuitation - Review of the proposed project under Section 7 of the
Endangered Species Act is required to qualify for Nationwide Permit No. 7.

Consistency with Coastal Zone Management Act - Review of the proposed project
by the Office of State Planning; Coastal Zone Management Program is required to
qualify for Nationwide Permit No. 7.
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NPDES Permit - The sea water discharge may be subject to the provisions and
requirements of the National Pollutant Discharge Elimination System (NPDES), as
administered by the State of Hawaii, Department of Health and the U. S. Environmental

Protection Agency.

Pipeline Easements - Necessary easements for the extension of intake and installation
of optional discharge pipelines will be negotiated the appropriate State agencies.

Lease of Submerged Land Under Project - Modifications to existing covenants and
necessary lease documents will be negotiated with appropriate State agencies.

1.4 Agencies and Interest Groups Consulted

During the conceptual design and feasibility phases of the project informal meetings
were held with the Governor's Office, the Office of State Planning, the Waikild Yacht
Club, the Hawaii Community Development Authority, the Waikiki Improvement
Association, the Waikiki Neighborhood Board No. 9, the Hawaii Yacht Club, the
Waikiki Bowls Coalition, and the Office of Hawaiian Affairs. A pre-draft Environmental
Assessment was circulated to the Department of Land and Natural Resources and the
Department of Land Utilization (City & County of Honolulu). Comments and concerns
were solicited and the early draft document was revised accordingly. Appendix A.1
provides written responses received from DLNR expressing concerns arising out of this
review process. Availability of the draft EA was subsequently announced in the OEQC
Bulletin of April 8, April 23, and May 8, 1994. A revised draft EA was distributed to a
list of parties as shown in Appendix A.2 on or before April 28, 1994 or, in the case of
requests arising out of the Bulletin announcements, as these were received. All
comments received on or before June 30, 1994 and the written responses generated by
the applicant and/or its consultants are provided here in Appendix A.2. On October 20,
1994 the Hilton Hawaiian Village hosted a meeting of all agencies and entities
expressing concerns or having questions about the project in order to answer these
concerns in an open forum.

1.5 Summary of Environmental Impacts

A summary of environmental impacts of the project is presented as Table 1. This table
is intended to provide the reader with a brief summary of the positive and negative
impacts of the project during and after construction, and reference the page(s) in this
EA where each impact is discussed.



TABLE 1. A SUMMARY OF IMPACTS ASSOCIATED
WITH THE PROPOSED HILTON LAGOON PROJECT

SHORT TERM LONG TERM

SUBJECT AREA teg. | Pes.  IMPACT DESCRIPTION EA PAGE Heg. | Pes.  IMPACT DESCRIPTION EA PAGE
Access v some restrictions p- 25, 53 no impact p.9
Air Quality v dust, odor p. 61 no impact p. 61
Archaeology / History no impact p. 65 no impact p. 65
Biclogical Resouces

Temestrial no impact p.61 no impact p. 61

Lagoon X sediment removal p. 53 X | improved habitat p. 55-56

Waikiki Reef v ocean intake line p. 57-58 no impact p. 47,57

Other marine areas n/a - X stocking p-37,49,62
Drainage v ground disturbance  p. 7, 70 v | rerouted p. 26, 56
Education / Research _

Visitor na - < | ecotourism p.62,70

Resident na - X | school programs p. 18,62

Aquarium Industry na ~ v | mainienance experiecnce p, 62
Electrical Power na - no impact _p.64
Fire protection n'a - no impact p. 62
Geology v Reinject dewater fluid  p. 24 no impact -
Landscaping, plants no impact p. 61 v | enhanced landscaping  p, 52
Nolse X construction noise p. 69 I no impact p.52
Parking

Attraction no impact v Hilton garage p- 60-61

Beach v access thru harbor p. 20 v increased publicuse p. 60-61
Police Protection na - no impact p. 62
Recreation

Surfing sites no impact p. 58 no impact p. 58

Waikik] Beach v some areas closed p. 57 no impact p- 57-58

Lagoon <+ closed p. 71 4 | Improved resource  p. 54-56

Attraction n/a - X | New recreational p. 38,70
Socloaconomics experience

Waikiki v na - += | visitor attraction p. 70

State of Hawall no impact p. 51 X | lease/tax revenues  p. 70

Employment v | employment p. 50 X | ~125 new jobs p. 70

Cultural lagoon man-made p. 65 v promotes touristn p. 52,62
Solid Waste v sediment disposal p. 53 no impact p. 65
Traffic

Pedestrian no impact p. 54 v increased at Hilton ~ p. 52

Vehicular, Waikiki v construction equip.  p. 51 v bus/shuttle traffic p. 52

Vehicular, elsewhere n/a - v ] vistors arrive on foot p. 52
View planas X construction p. 56 v | landscaping p. 56
Waikiki Aquarium, UH v | culture animals p. 37 v | joint projects p-18
Wastewater Treatment n/a no impact p. 63-64
Water Quality

Lagoon X desiltation p. 53 + | greatly improved p. 53-56

Boat Harbor no impact p. 53 X | improved p. 59

Waikiki Beach v dredging -- no impact p. 58

Ocean no impact -- no impact p. 58
Water Supply n‘a - no impact p. 63

n/a - not addressed because not applicable or very minor. Increasing relative magnitude of impacts: v X =
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2.0 PROJECT DESCRIPTION

2.1 .General

A swim-through, "reef" tank is proposed to be situated at one end of the existing Duke
Kahanamoku Lagoon (Figures 3, 4, & 5) in Waikiki. The makai two-thirds of the
existing lagoon will remain as a public amenity, while the mauka one-third of the
170,000 square feet of existing lagoon will be transformed into the visitor attraction
called the "Hilton Lagoon". The swim-through lagoon will be a large tank holding
approximately 2 million gallons of sea water within an area occupying 60,000 square
feet. The project will preserve all existing public access routes to the public lagoon with
the exception that a portion of the lagoon access through the Hilton Hawaiian Village
will be altered (however, access around the attraction to the lagoon or to Waikiki Beach
next to the Rainbow Tower will not be lost). Use of the lagoon will be curtailed only
during a portion of the construction phase of the project.

All of the swim-through portions of the project will be constructed within the
boundaries of the existing lagoon, on land to be leased from the State of Hawail, An
admissions area, gift shop, and changing rooms will be located on adjacent property
belonging to the Hilton Hawaiian Village. The project will be physically separated from
the public portion of the Kahanamoku Lagoon (Figure 6). The water level in the
attraction will be about 8 feet higher than that of the existing lagoon. This elevation
change will provide a barrier to reduce disturbances created by extremely high wave
conditions, will help control access to the attraction, and is necessary to solve
construction/design problems associated with the high ground water table in the area.

All of that portion of Waikiki Beach which merges into the Kahanamoku Lagoon will
remain a public area. This public recreational amenity will benefit tremendously from
the improved water quality provided by the proposed project. Sea water pumped from a
new ocean intake into the proposed attraction will overflow into the public lagoon. The
water quality will be maintained by the high volume exchange of sea water, resulting in
healthy, marine environments for both recreational uses and marine lifé. Qutflow from
the public lagoon will be directed into the Ala Wai Boat Harbor where additional
improvements in existing water quality will be realized.

2.2 Entrance Building

The "shore" facility for the Hilton Lagoon facility, to be built on Hilton Hawaiian
Village property, will consist of a single-story building of approximately 7,000 square
feet under roof and constructed at the same level as water surface in the swim-through



attraction. This building will be partially buried (relative to the ground surface on the
hotel side) so that from above, it will appear to be a foliage~covered, rock outcropping
(Figure 4). Within this building will be the following:

e Main Entrance

« Ticketing/Admissions

o Changing or Dressing Rooms/Restrooms
o Clothing Storage Rooms

« Equipment Dispensing/Storage

o Food and Beverage Facility

e Pre-Orientation Lanai

e Warm Water Showers

o Gift Shop T

« Mechanical/Service Area

2.3 Hilton/EnterOcean Attraction

The main part of the proposed attraction will consist of two simulated reef trails, a
predator lagoon separated from the dive trails by acrylic underwater viewing windows,
and a free-snorkeling area where visitors may remain after their guided tour (Figures 4
& 5). The entire environment will be fully naturalized to resemble winding inlets and
lagoons such as exist naturally in Pacific islands. Marine fishes and invertebrates will be
placed in the attraction to recreate a tropical diving experience. Service pathways and
access trails for maintenance and animal operations will be incorporated into the surface
landscaping. Each of the separate water areas will be divided by fabricated reef
outcroppings and tropical plantings. The entire project will be heavily landscaped with
tropical plants and rock outcroppings in keeping with the tropical island feeling and
underwater landscape.

Reservations for the dive experience will be made on the basis of a definite starting
time. Upon arrival, participants will first shower with soap and water and be given
access to toilet facilities. Use of tanning oils after showering will be actively
discouraged. Visitors will then enter a waist deep training/orientation area and be
introduced to a special vehicle developed to provide "hookah" type breathing while
diving. Learning to use hookah gear is actually easier than either SCUBA or snorkeling
gear and users require no certification. This patented vehicle will gently pull up to &
persons, submerged about 18 inches, through the underwater trails under the control of
a tour guide. Participants will grasp rails on the vehicle, keeping them at a safe distance
from the marine life inhabiting the man-made environments. Thus there will be little, if
any, stressful impacts on the marine life in the exhibit. At peak use (around 100 persons

10
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per hour) the density of "divers” in the submerged trails works out to one person per
15,000 gallons of sea water, or one person per 2000 cubic feet (e.g., a small swimming
pool at 20' x 20' x 5'). This value is a "static" volume; during the approximately 1 hour
that an individual spends within the guided trails and snorkeling area, some 900,000
gallons of sea water will have entered (and left) the facility. Per individual, this works
out to nearly 9000 gallons, increasing the volume of sea water per individual to a

"dynamic" volume of about 24,000 ons.
Y

There are two alternate trails in the attraction; both are similar in character and range
in depth from 4 to 12 feet. The trails pass over and through various kinds of bottoms
and underwater features designed to showcase different habitats. At the mid-point of
each trail, the visitors pass under a low waterfall and into a grotto. Within the grotto,
sharks and rays will be visible through underwater acrylic viewing panels

After completing the tour, swimmers are dropped off and will have the option of
snorkeling in a large pool in the center of the facility designed for individual
exploration. This area contains a number of interesting areas to explore: caves and
grottoes, another view into the "Shark Lagoon", and a replica shipwreck. The intent of
this area is to provide options for extension of the visit and complete satisfaction with
the facility by providing some flexibility in the time spent in the water by the
individuals.

The emphasis during the tour will be on natural history and conservation. A program of
cooperative education and research activities will be developed and coordinated through
the Waikiki Aquarium Foundation and the State educational system. Planned support
facilities will include an orientation lecture area and underwater viewing windows
where non-participants may view friends or relatives participating in the activities. An
exciting aspect of the group towing vehicles is the ability to conduct night "dives" in the
comparative safety of the controlled environment.

The Hilton Lagoon facility will be a professionally managed entertainment attraction.
Staff biologists, administrators, tour guides, and others will be recruited from the local
work force, and administered by The EnterOcean Group, a Honolulu-based enterprise
comprised of key personnel with long experience in the design, construction, and
operation of ocean entertainment attractions. The operation will be fully insured, with
proper indemnifications to protect the State against liability. The developers will be
responsible for maintenance of both the attraction and the public portion of the existing
lagoon, including the sea water pumping systems and all aesthetic aspects. Regular
water quality monitoring will be undertaken to insure compliance with State of Hawaii
water quality regulations, discharge permit requirements imposed under NPDES, and
the State standards applicable to recreational waters.
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2.4 Duke Kahanamoku Lagoon

The Duke Kahanamoku Lagoon is a 170,000 sq. ft. body of water constructed in 1956
on publicly owned land. The maximum depth is around 10 to 12 feet (3 to 4 meters).
The proposed attraction will utilize approximately 60,000 sq. ft., reducing the public
lagoon to 110,000 sq. ft. The basic structure of the lagoon will remain the same.
Although the proposed attraction will occupy about 1/3 of the lagoon area, the actual
loss of shoreline {lagoon beach frontage) to public use would be only 26%, all from the
part of the lagoon closest to the Hilten Hawaiian Village (Figure 7). Other
improvements discussed below will increase the recreational value of the lagoon to
compensate for the loss of public use area. The depth within the public portion will not
be changed except for the removal of silt (see Section 2.5.1) that has accumulated over
many years. In most places away from the shore, the silt layer is 1 to 2 feet thick.

Presently, water enters the lagoon through two, 30-inch (29-inch 1.D.) pipes laid under
Kahanamoku (Waikiki) Beach. Water flows through these pipes in response to tidal
changes and a pumping system which moves water from the lagoon into the Ala Wai
boat harbor (see Figure 7). A new sea water intake system will be built as part of the
proposed swim-through attraction (Figure 8), and this system will supply sufficient
water to maintain high water quality within the new feature and greatly improve the
turnover of water in the public lagoon. The source of sea water supplying the attraction
and the public lagoon will be shifted seaward from the present passive intake pipes
opening just off Kahanamoku Beach to an area further seaward within the catamaran
channel (Figure 6) where the water quality is far superior. The quality of the sea water
directed into the public lagoon will not be degraded by flowing through the proposed
attraction. A bypass will be provided to enable sea water to be supplied to the lagoon in
the event that the sea water system in the attraction is temporarily turned off.
Emergency generators at the Hilton Hawaiian Village will provide power to the supply
pumps during power failures.

The existing pumping system for the lagoon removes about 4,000 gpm of water from
the lagoon to the middle channel of the Ala Wai Boat Harbor. Although this system
could handle up to 10,000 gpm with a new pump, it is proposed tc keep this system
intact and functioning essentially as is, and an entirely new system added to handle the
proposed increase in sea water supplied to the lagoon. Figure 7 shows the existing and
the proposed new sea water return systems. A new pump station will draw water from
two points in the lagoon and discharge at a new outfall within the innermost basin of
the Ala Wai Yacht Harbor. The new pump station and pipes will be capable of pumping
about 11,000 gpm. The intake points will be protected by grates and positioned about 2
feet above the bottom in the deepest part of the lagoon (the same design as the existing
system). Pipes will be installed in a trench under the harbor access road, accomplished
in two stages to maintain traffic flow. The discharge point into the boat harbor will be
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designed to produce a subsurface outflow of less than 1 foot per second velocity. The
system will be constructed to prevent water from flowing back into the lagoon from the
boat harbor in the event of pump failure, power outage, or exceptional high tides.

2.5 Construction Descriptions

The construction of the Hilton swim-through attraction within a part of the existing
Duke Kahanamoku Lagoon presents a number of unusual construction challenges.
During the preliminary concept development phase, a number of specialized consultants
were employed to study these issues, and formulate practical solutions. Development of
specific construction engineering details and sequences is presently ongoing and subject
to review and input from Federal, State and City & County agencies. However, the
potential problems arising from the construction can be reasonably described and
various mitigations and/or alternatives presented here. In keeping with all past
construction activities at the Hilton Hawaiian Village, the developers of the marine
attraction project will minimize inconveniences to the hotel guests and the adjacent

private and public areas.

2.5.1 Lagoon Desiltation

An accumulation of about 9,000 cubic yards of silt (Belt Collins & Assoc.,, 1987) will be
removed from the existing lagoon. This material must be dried before it can be
transported to an approved disposal site. The dredging and silt drying processes must
avoid contamination of other bodies of water (e.g. the boat harbor into which lagoon
water is presently pumped) and, at the same time, maintain acceptable water quality in
the lagoon so that the existing lagoon circulation/flushing system can be operated
during most of the construction process.

Two methods of silt removal have been considered: dragline bucket removal and suction
dredging. The use of a dragline bucket from shore would create very turbid water in the
lagoon and result in large amounts of silt returning to the lagoon with each "scoop.” In
order to minimize adverse impacts on adjacent areas (e.g., the Ala Wai Boat Harbor and
Waikiki Beach), the lagoon would have to be closed off from exchanging with these
areas. Stagnation of the lagoon could further contribute to a deterioration of water
quality. Hence, the use of a small floating suction dredge is preferred. Suction dredging
would allow removal of the bottom silt layer with minimal disturbance of the adjacent
deposit: any silt stirred into the water column would be sucked into the suction pipe. A
disadvantage of suction dredging is the production of more liquid slurry, requiring a
large settlement/drying area.

Two approaches to drying the silt have been considered: alternative “A" involving the
installation of temporary drying basins on lands surrounding the lagoon; and
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alternative "B" utilizing the attraction construction site after partial isolation by sheet
piles from the main lagoon. The temporary drying basins shown for alternative A
(Figure 9) would be constructed of crushed stone lined with filter fabric. Water
contained in the silt would seep and/or flow back into the lagoon after the silt had
settled out in the detention basin, Dredging operations would need to alternate between
two basins in order to handle the relatively large volume water generated by the suction
dredge. Each basin would need to be around 30,000 sq. ft. in area. Access for heavy
equipment to haul out the dried silt would be required.

Alternative B would take advantage of the fact that the attraction construction site must
be isolated from the lagoon and then dewatered before the concrete work can proceed
(see Section 2.5.2). A layer of geotextile filter cloth would be installed on the side of the
berm enclosed by the sheet piles, Placement of the sheet piles would be delayed in one
or two sections to permit water flow through the berm (Figure 10). The suction dredge
would discharge into the isolated area enclosed by the sheet pile berm, with the return
water filtering through the geotextile fabric and berm while the silt accumulates within
the construction site. The existing lagoon flushing system will continue to operate as
long as water clarity is not significantly changed by the desilting process.

Once the majority of the silt has been removed from the lagoon to the attraction
construction site, dewatering of this latter area will begin (Section 2.5.2). The silt would
be dried and removed along with the other material excavated from this area.

2.5.2 Construction of the Attraction

Construction of the Hilton/EnterOcean swim-through attraction will require shaping of
the bottom and casting of a concrete slab of varying thickness. This concrete and steel
"mat" slab will serve three purposes: (1) it will further reduce the inflow of water
through the lagoon bottom and reduce the dewatering volume; (2) it will serve as the
structural support of the swim-through lagoon; and (8) it will counteract the hydrostatic
uplift on the entire structure when there is no water in the attraction, as during the
construction period, or if ever the lagoon were to be drained for repairs or maintenance.

Before this slab can be poured, the site must be isolated from the lagoon and then
dewatered. Coated steel sheet piles will be vibrated into the sand and soil surrounding
the entire site to form a ring extending upwards to + 3 and downwards to -22 feet
relative to mean sea level. A berm of crushed coral rock will be built within the lagoon
to allow access to the equipment placing the sheet piles in this area (Figure 10). A
dewatering system will be installed with some of the water injected into wells on the
landward margin to prevent disturbance to surrounding soils and structures and the
balance discharged (after treatment) into the lagoon. Excess material will be removed
from the dewatered area and the bottom recontoured. Dewatering will be discontinued
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once the structure is finished and the sea water supply system (see Section 2.5.4) is
supplying water to the swim-through lagoon. A reinforced concrete mat slab will be
poured within the sheet pile ring. Construction of the internal structures, including
dividing walls, islands, shark tank structure, etc. will then proceed under dry conditions.
Steel reinforced gunite and synthetic rock work will be used in the construction of the
rock formations and artificial substrata. Construction techniques normally used in the
aquarium and water feature construction industry will be used to create the natural
surface fnishes within the facility. The entrance building will be constructed from
reinforced concrete, with water-proofed roof systems designed to withstand the
loadings from plants, soil, and artificial rock forming the garden area located atop the
structure. Interior finishes of this building will be conventional.

Construction of the attraction is expected to take about 12 months. During
construction, the site and an equipment corridor (shown in Figure 10) will be closed to
public access. Best Management Practices (BMP) will be employed as required to
comply with NPDES general permit requirements for construction and construction

dewatering.
2.5.3 Land Runoff Isolation

A sump and force main system may be installed to divert the Hilton property storm
water runoff into the existing lagoon water discharge line which presently feeds the
middle channel of the Ala Wai Boat Harbor. A storm water drainage system for the
Hilton Lagoon project "land" features may also be connected to this diversion system.
This internal drainage system will be designed to insure that the numerous planters to
be constructed within the attraction will not discharge soil, nutrients, or pesticides into
the attraction or the public swimming lagoon. However, the actual disposition of this
drainage, as well as that proposed to be diverted from the Kahanamoku Lagoon, will
depend upon discussion of options with the Department of Health considering existing
State and Federal regulations under the Clean Water Act.

2.5.4 Sea Water Intake System

In order to provide the attraction and the public lagoon with a plentiful source of clean
sea water, pumps and intake pipes will be installed as part of the project. Based upon
engineering (Makai Ocean Engineering, Inc; OCEES International, Inc. 1989) and
water quality considerations (4ECOS, 1992), the location selected for the intake
manifold is the catamaran channel approximately midway seaward to the reef margin
(Figure 7). This point is about 170 feet (50 m) from the breakwater at the end of
Kahanamoku Beach and 550 feet (170 m) offshore from the beach. The proposed sea
water supply system consists of two 29-inch diameter, HDPE (polyethelene) pipes
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capable of delivering a total of 15,000 gallons of sea water per minute. A pumping
station will be located within the attraction and will consist of several high volume,
quiet-running, corrosion-resistant pumps. These pumps will be directly coupled to the
two new intake lines, and will supply sea water at a rate of 15,000 gpm to an extensive
distribution system within the attraction designed to ensure that all portions of the
swim-through complex will be regularly flushed with fresh sea water. After the water
passes through the complex, it will overflow into Kahanamoku Lagoon.

The draft EA (4ECOS, 1994) proposed that existing pipes under Kahanamoku Beach
serve as sleeves for new 22-inch HDPE pipes to be laid between an offshore intake
structure in the catamaran channel and a pump station associated with the proposed
attraction. Designated alternative "Route A", this concept is shown in Figure 11.
Provided that the existing intake pipes are in reasonable condition to function as
sleeves, this approach was deemed desirable because it precludes the necessity of
excavating through the heavily utilized beach area. Seaward of the beach, the new pipes
would extend along the bottom of the swimming area, pass through a shallow, 60-foot
wide limestone remnant separating the swimming area from the catamaran channel, and
extend out along the side of the channel to the intake point. Both intake pipes would be
concealed beneath the beach and beneath sand in both the nearshore and lagoon
swimming areas. The cut through the limestone remnant would be restored with close-
packed limestone boulders and concrete (Figure 14) to both conceal the pipes and to
restore the barrier between the swimming area and the catamaran channel.

Trenching in the beach would need to be accomplished by a crane and clamshell, with
the crane positioned within a closed-off area of the beach, Trenching off the beach to
through the limestone remnant would need to be accomplished by a crane situated on a
barge anchored on the outside of the limestone shelf, The approximately 300 feet (90 m)
of pipeline extending from the limestone shelf to the water intake area would be
installed directly on the bottom of the catamaran channel, secured by rock anchors
and/or concrete weights (Figure 14).

In the event that the existing 30-inch Dipes are not suitable to act as sleeves for the new
intake pipes, alternative routings for the intake lines have been considered. Alternative
"Route B" (shown in Figure 12) would be a single larger pipe installed in a 500 foot
(150 m) trench from the pump room of the attraction in a straight line to (and through)
the offshore limestone shelf, The pipe would be buried beneath the beach to a point
offshore where the water depth exceeds 5 or 6 feet (2 m). The limestone shelf would be
cut through as described above in "Route A", and the pipe extended to the intake point
in the catamaran channel. Trenching through the beach would be accomplished in
stages 50 as to maintain access for beach users. A single staging area for the crane

would be required.
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A third routing considered is designated "Route C" and shown in Figure 13. This
alternative would place a single, 36-inch intake pipeline in a 600 foot (180 m) long
trench on land, extending from the attraction pump room to the breakwater at the west
end of the dredged swimming area, then in a 400 foot (120 m) trench located just inside
the breakwater to, and under, the small hook at the end of breakwater structure. The
section of breakwater under which the pipe passes would be dismantled and
reassembled after installation of the pipe. Once outside the breakwater, the pipe would
be installed for about 170 feet (50 m) along the catamaran channel bottom to the intake
point and anchored as described above.

After consideration of all factors, the developers propose that Route C is the preferred
routing and would have the least impact on Kahanamoku (Waikiki) Beach and the
nearshore swimming area. This plan does not require the cutting and restoration of the
limestone shelf and attendant offshore construction difficulties. “The route just inside the
breakwater is essentially devoid of significant biota, and a pipe submerged and buried in
this location would be exposed less to storm wave forces than would be the case with
the other alternative routings. Finally, Route C will permit a larger pipe to be installed
than with alternative Route &, providing for future increases in pump size and flow rate
should this become necessary or desirable for any reason (see Section 5.4).

“The intake location (see Figure 7) and design would be essentially the same for all of the
alternative pipe routes discussed above. The intake will be designed to maintain intake
velocities below 0.5 feet per second (15 cm/sec) to prevent swimmers or divers (or other
creatures) from being held by suction on the manifold if they accidentally or purposely
cover some of the intake holes (Figure 14).

2.6 Project Rationale and Operational Considerations

Similar projects developed at Marineland of the Pacific ("Baja Reef") in Palos Verdes,
California, Disney World ("Shark Reef") in Orlando, Florida, and Pacific Islands Club in
Guam, have demonstrated that the concept of a swim-through aquarium display is valid.
Observations and experiences gained from these facilities serve as the basis for the
proposed operations at the Hilton Lagoon and provide assurance that facilities of this
kind can be managed safely while delivering an excellent visitor experience.

2.6.1 Natural Attractions on Oahu

Visitors come to Hawaii with 2 plethora of images, fantasies, and expectations. Many of
the those who depart most satisfied have been able to experience firsthand the power
and beauty of the ocean resources surrounding these islands. In few places in the world
has the appeal of the marine ecosystem become more popular than at Hanauma Bay
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Beach Park on Oahu's southeast shore. In 1990, peak use estimates put park users at
over 12,000 within a 10 hour period. At one point, it was reported that forty-nine
percent (49%) of all first-time visitors from Japan went to Hanauma Bay. This
tremendous popularity has actually become a problem. Like most urban centers with
delicate reefs in close proximity, Oahu's marine life is under increasing pressure from
development, overuse, and pollution. In the early 1990's the City and County of
Honolulu enacted regulations directed toward restricting use of the Bay. However,
despite ever more stringent controls, the flow of visitors to Hanauma Bay persists. The
threat of irreversible damage has prompted environmental experts such as Ray Tabata
of the University of Hawaii Sea Grant Extension Service to call for the creation of man-
made attractions to replace over utilized, natural aquatic resources (Honolulu Advertiser,

1998),
2.6.2 Tour Operations

Scheduling. People wishing to participate in the Hilton/EnterOcean Lagoon
experience will be advised to call for an assigned start time. The facility will have
telephone receptionists on duty during open hours to make these reservations. Guests
will be advised as to the location of the facility, the most convenient form of
transportation (usually Waikiki Trolley or by foot), and to arrive sufficiently in advance
of their "start time" to allow them to change and shower {to remove sun tan oils, etc.)
before their underwater orientation begins.

The Dive Tour. The telephone receptionists, assisted by a computerized scheduling
system, will reserve start times for two underwater trails, scheduling guests into groups
of six. After changing into swimming suits and taking obligatory hot water showers,
guests will be issued a sanitized face mask, swim fins, and a slightly buoyant wet suit
top, and then directed to an orientation area {Figure 5). Groups of six are then
instructed by their tour guide in the use of the patented underwater tow vehicle,
including use of the breathing regulator, the mask, the waterproof audio headsets, and

the emergency signaling system.

Upon completion of the orientation program, the dive tour will begin. The underwater
tow vehicle is operated by a tour guide, and has handrail positions for six participants.
The vehicle is equipped with an onboard, silent electrical generator. The generator
utilizes propane gas as fuel because it is clean-burning and, should a spill occur during
refueling, the liquefied gas evaporates rather than fouling the water. The generator
supplies power to an onboard, oil-free air compressor for breathing, electrical thruster
motors to propel the vehicle, underwater lights, and a sophisticated onboard audio
system. Participants hold on to a handrail, which positions their heads about 18 inches
below water level, and are pulled at an average velocity of 6 inches per second (15
cm/sec) around the trail.
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A guide will steer the vehicle, positioning the participants to the best views of each of
the several underwater habitat areas found along the 550-foot (170 m) trail course. As
new species of marine life are encountered, the guide activates a waterproof switch on
an audio control panel pertaining to that species or subject. Each participant then will
hear a 5 to 15 second nature lecture on that species. Each participant's listening device
can be programmed for his or her native language, and the lecture will be delivered in
that language. At one point along the trail the vehicle enters a rocky tunnel. Along the
side of the tunnel are large openings covered with transparent acrylic panels. Beyond
the clear panels is a deep grotto, which will be the habitat for several species of marine
predators, including sharks. At the end of the guided tour, guests separate from the tow
vehicles and are offered the opportunity to swim on their own in a separate area called
the "Shipwreck Lagoon" (see Figure 5). Snorkels are issued to participants wishing to
visit this area.

Shipwreck Lagoon. Shipwreck Lagoon will be constructed to resemble a natural
marine lagoon, complete with a sunken ship replica. The depth will vary from chest-
deep to about 8 feet. It will be stocked with hardy species of reef fish. Participants are
welcome to snorkel in Shipwreck Lagoon following the dive experience; however, once
they exit the water, they may not return and must exit the facility.

2.6.3. Security and Safety

The entire operation of the proposed facility is designed to ensure that participants have
a totally safe experience. Face masks, regulator mouthpieces, and snorkels are sanitized
after each use. Bone microphones will be used rather than insertable ear pieces. The
underwater tow vehicle is designed so that guests will not be able to descend more than
2 feet beneath the surface of the water, thus eliminating the potential for embolism or
nitrogen. sickness. The velocity of the vehicle is slow enough to make it very easy to
hold on to during the experience, and swimmers will not be allowed to proceed along
the trail without holding on to the tow vehicle's grab rail. This design prevents anyone
from touching the rocks or marine life along the trail and being injured. A second rail is
provided just below the surface of the water on the tow vehicle, so that a guest that
panics during the tour need only grasp this upper bar and lift their head above water
level. Guests will wear a slightly buoyant wet suit top, designed to provide sufficient
flotation to those who are negatively buoyant. Interspersed throughout the audio
lectures on the trail are sound bites reminding guests of safety considerations, as well as
information concerning the fragility of natural reef systems and the importance of
environmental awareness on the part of would-be open ocean divers.

Facility safety personnel will be stationed strategically around the dive trails. Each will

be equipped with a radio, tuned to an emergency transmitting system on each tow
vehicle. A signal from one of the tour guides will direct safety personnel to assist.
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Participants who wish to or need to leave may be guided to one of many exit points
around each trail. Life guards will also be stationed to watch the snorkeling lagoon.
Unauthorized entry from the outside will be difficult because of the elevation difference
between the attraction and the water surface of the public lagoon (see Figure 6).

Both the facility and the tow vehicles will be equipped with lights for night dives.
General facility lighting will be subtle but adequate to prevent anyone from being
injured. The tow vehicles will be equipped with a lighting system which will serve two
purposes. Normally, the vehicle lights will generate a soft glow around the vehicle
which will enable the tour guides to see each participant through their mirrors and by
sideways glances. However, when notable marine life are encountered, the guide can
alter the lighting system to spotlight the animals of interest, showcasing their color and
beauty. The predator tank will be equipped with an unobtrusive but effective cover, to
prevent anyone, authorized or unauthorized, from entering this tank.

The owners and operators of the facility, as well as the State of Hawaii, will be fully
insured for extended bodily injury, property damage, personal injury, advertising
injury, premises and operations liability, contractual liability, medical payments, fire
damage legal liability, products liability, completed operations, defense costs, incidental
medical malpractice, and host liquor liability, including endorsements for contractual

liability coverage.
2.6.4 Systems Operation and Maintenance

The sea water system will be operated at all times. Redundant pumping equipment will
be installed, so that periodic maintenance may be performed on these vital elements
without shutting the system down. In the event of 2 HECO power failure, power will be
supplied by the Hilton emergency standby generating system. The sea water intake has
been located so as to bring in clean sea water a majority of the time. However, under
some storm conditions the water may become too turbid and it may be necessary to
temporarily cease operations. Under these conditions, the turbid sea water will still be
pumped through the facility, and it may be necessary to subsequently vacuum out
excessive particulates that settle out in the reef trails. An aeration system will be
available in the event that the sea water intake system must be temporarily turned off

for any reason.

‘The special tow vehicles are designed for in-water maintenance of most onboard
systems. A mobile crane will be used to remove any vehicles requiring major repairs,
which will be accomplished at a remote facility(not on site).

Artificial corals are subject to slime growth, and will need to be removed periodically on
a rotational basis and transported to a remote location for cleaning. All other
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maintenance on the underwater trails will be performed by divers. Periodic draining is
not contemplated for any sea water systems, because of the potential loss of biological
system balance which would occcur.

2.6.5 Marine Animals and Biological Maintenance

The proposed Hilton/EnterOcean Lagoon will consist of several different marine
environments each populated with marine animals typical of the habitats provided.
Overall habitat design will be undertaken by BIOS, Inc., one of the founders of the
EnterOcean Group. BIOS, Inc. has a worldwide reputation in the aquarium design field,
having been responsible for the Monterey Bay Aquarium, Aquarium of the Americas,
Oregon Coast, and Sea-Cliffs (at the New York Aquarium), among others. The fishes
and mobile invertebrates, of course, will be free to distribute themselves as they will,
with the exception of those animals kept in the predator tank which will be confined and
separated from the human participants. The minimum water volume per animal is
anticipated to be on the order of 100 gallons, putting the maximum capacity of the
attraction at approximately 20,000 individual fishes and larger invertebrates. The
following generalized habitat areas are planned:

Shore to Reef: A sand bottom area, populated by bottom feeders such as goatfishes
(Mullidae). These fishes will be mostly schooling species that feed on inhabitants (small
polychaetes and crustaceans) establishing naturally in the sand substratum.

The Reef Margin: Rugged, simulated rock and coral providing habitat space to colorful
but common reef fishes such as the butterflyfishes (Chaetodontidae) that feed mostly
upon algal growth, with lesser numbers of species which feed on small invertebrates.

Beyond the Reef Deeper channel areas where pelagic fishes such as ulua (jacks) will
swim by the diver groups.

Safely contained behind thick acrylic glass panels in the Predator Tank will swim
larger animals sharks and rays. This tank will be specially designed for these
constantly-swimming animals and will have a volume of 200,000 gallons.

The animals will be cared for by experts trained in marine animal husbandry. A full-
time curator will be employed to attend to the care and feeding of the marine life.
Qualifications of the curator will include a university degree in the life sciences and
experience with large aquarium curation. Animals will be maintained on special diets
with measured amounts of food distributed to ensure good health and to prevent the
release of excessive food particles which, if uneaten, could end up as detritus either in
the trails or in the outflow to the public lagoon.
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A variety of sources will supply marine animals for the facility. Because the sea water
system is an open one, only species naturalized in Hawaiian marine environments will
be used. Specific species selection will be based on both availability and the ability of the
animals to thrive in controlled environments. Typical species expected to be utilized
within the swim-through feature are rudderfish (nenue or Kyphosus cinerescens), mullet
(Mugil sp.), milkfish (Chanos chanos), goatfishes (Mullidae), butterflyfishes. (Chaetodon
spp.), triggerfishes (e.g., humuhumu; Balistidae), surgeonfishes (4canthurus spp. such as
manini and yellow tang, Zebrasoma Sflavescens), ulua and papio (Caranz sp.), kahala
(Sertola sp.), and mahimahi (Coryphaena hippurus). These and other species will be
selected based first upon suitability for the aquarium-like environment, then availability
from sources other than the "wild" (e.g., aquaculture or culture research projects), and
finally abundance in the wild (i.e, rare species will not be captured).

The Oceanic Institute will be contracted to grow and supply fishes from their ongoing
aquaculture research programs, including mullet, milkfish, and mahimahi. The Waikiki
Aquarium may be another source of marine species bred in captivity. Other animals will
be obtained either from licensed collectors around the islands, or will be collected by the
licensed collection staff employed by the facility itself. Care will be taken to insure that
natural reef systems are not damaged or depleted in the process. Rare or unusual
species prone to do poorly in captivity will not be used. Obviously, some trial and error
will be involved in establishing many of the species because of the unique nature of the
facility habitats. However, the success of the venture and enjoyment of the participants
is not dependent upon presenting an ever-changing array of unusual animals, but on
displaying an abundance of healthy animals that can be successfully maintained.

The water system has been designed to exchange all of the water in the facility once
every two hours. This water comes directly from the ocean and will carry in it many
small organisms such as plankton and propagules of algae, crabs, corals, anemones,
molluscs, worms, etc. that will develop populations within the underwater trails. These
organisms will contribute to the ecology of the system and to the maintenance of some
of the captured animals. Animals that settle out on internal, submerged surfaces will be
wselected” naturally from the plankton as species that are adapted to living under the
conditions developed within the waterways.

2.6.6 Projected Usage of the Hilton Swim-through Lagoon

Waildld hosts about five million visitors a year. Any facility or attraction that can
service clients within Waikiki is desirable for several reasons:
« Provides an alternative to overused public facilities and
natural resources including beaches, parks, and near-

shore waters;
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» Reduces traffic congestion because visitors can and will
wall to the attraction;

» Improves the overall image of Waikiki as a complete
resort destination;

» Affords an opportunity for marine education and conservation
within the context of a highly enjoyable experience.

Between 80 and 120 people will visit the proposed attraction at the Hilton Hawaiian
Village hourly if projections of anticipated interest in the facility prove to be correct.
These projections are based upon a sophisticated economic projection model which
factored in both visitor and resident population counts, and interest based upon
attendance at a number of existing attractions. To insure a quality experience for all,
the flow of swimmers through the facility will be controlled by the special tow vehicles
(see Section 2.3). Thus, if interest proves to be much greater than projected, the flow of
users will still be maintained within the 80 to 120 persons/hour. In most cases, visitors
will need to book reservations in advance. The planned hours of operation are 8:30 AM
to 5:30 PM and 6:30 PM to 9:30 PM. Special events, group activities, and other
programs will be developed to encourage Oahu residents to utilize the Hilton Lagoon.
Much of the expected local traffic will include Scout troops, school groups, etc. at
reduced prices to stimulate local marine awareness, education, and appreciation, as well
as to build positive public relations in the community. Educational programs will be
developed for these local group tours.

The proposed attraction will provide a unique format for viewing marine life. The
nature lectures visitors and residents will receive while touring the facility's underwater
environments will provide information on the fragility and need for preservation of
Hawaii's marine ecosystems. The developers will establish a close working relationship
with the Waikiki Aquarium, rather than compete with it. The Waikiki Aquarium bases
its programs on visitor and community education, utilizing teaching exhibits, video
programs, reef walks, and the like. The developers envision the attraction to be the
interactive extension and continuation of the educational programs conducted at the
Aquarium, Visitors, adult residents, and school children may visit the Aquarium to
become informed about life in the ocean, then visit the Hilton Lagoon to further
experience marine life in the prime element of the sea, observing while swimming with
the creatures. Preliminary discussions have already been held with Aquarium staff
regarding cooperative educational programs and promotion.

2.7 Project Schedule and Cost

Construction should begin in early 1995. The attraction is expected to be completed and
in operation in 1996. The overall estimated cost of the project is $16 million.
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3.0 DESCRIPTIONS OF THE AFFECTED ENVIRONMENTS

3.1 Waikiki

Waikiki can be described as a mature, urban resort. Over 80% of the vacation units on
the [sland of O'ahu are located in Waikiki, and this section of Honolulu is regarded by
tourists and residents alike as the locus of tourist activities on the island (Belt Collins &
Assoc., 1991). Waikiki offers primarily an urban vacation experience, although Waikiki
Beach, the near shore reef waters, and, via Atlantis Submarines, the deeper offshore
waters, distinctly tie this experience to the ocean.

3.2 The Hilton Hawaiian Village

The Hilton Hawaiian Village is the single largest resort complex in Waikiki covering
20 acres of beach front property off Kalia Road at the west end of Waikiki Beach. The
resort complex includes six towers with 2,542 guest rooms, 279 apartment units, a
multistory parking garage with 1,725 stalls, and retail shop areas. In 1986, the hotel
implemented a Master Plan (Helber, Hastert, Van Horn, and Kimura, 1984) designed to
decrease hotel rooms and increase open space, significantly upgrading the physical plant
and reinforcing the garden-like atmosphere (Belt Collins & Assoc., 1991).

8.8 Duke Kahanamoku Lagoon
3.3.1 Historical Perspective

The existing Duke Kahanamoku Lagoon at the Hilton Hawaiian Village is man-made. It
was constructed in 1955 by Henry J. Kaiser to a design created by the (then) Territorial
Harbors Commission. Lagoon construction was part of a littoral rights exchange
between the abutting property owners (Kaiser and the Paoa Estate) and the Territory of
Hawaii, and was originally only a part of a planned significant enlargement of "Crescent
Beach". After construction of the lagoon, however, the planned additional beach
improvements were never made. Following construction, ownership of the lagoon
passed to the Territory of Hawaii, under deed covenants specifying, for the Paoa
property, that the Territory would preserve the lagoon as a "safe and sanitary" body of
water (Anon., 1955a); and for the Hilton property, that Hilton maintain the lagoon for
as long as economically practical to do so (see Appendix E). Should the hotel wish to
discontinue maintenance of the lagoon, the State of Hawaii could fill the lagoon in to
make a flat land area, provide an easement to Hilton, and create a "no buildings” zone
(Anon., 1955b).
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In accordance with the original design by the Territorial Harbors Commission, water
exchange in the lagoon is presently achieved by means of a pump station, which pulls
water from the lagoon and discharges it into the outer channel of the Ala Wai Boat
Harbor (see Figure 6). Two pipes run under Duke Kahanamoku Beach, connecting the
Jagoon with the nearshore area off the beach, and sea water flows into the lagoon
through these pipes as water is pumped out the other side into the Ala Wai. The
pumping rate is on the order of 4,000 gpm (Wm. Dean Alcon & Assoc., 1987).

Although the Deed and Indenture is silent as to the ownership of the improvements
(pipe and pumping station), it does provide the Grantee (Kaiser) with an easement in
order to provide electric power to the pump. Further, because the improvements were
constructed and paid for by Kaiser, and installed with the knowledge, consent, and by
design of the Territorial Government, the improvements are seen as belonging to the
Grantee —in this case, Hilton as successor to Kaiser. The relationship can be equated to
that of a Lessor/Lessee whereby the lessee owns the improvements until the term of the
lease is up. At such time 2 transfer or a surrender of the improvements usually takes
place or the lessee is required to return the land to its pre-existing condition.

The replenishment rate of sea water in the lagoon is very low by modern standards.
The low replenishment rate, coupled with the influx of ground water and runoff from
the surrounding area, results in less than ideal water quality in the lagoon. These
sluggish conditions have also promoted the habitation of the lagoon by large numbers
of bottom-dwelling, stinging jellyfish. Because of these factors, few people actually swim

in the lagoon.
3.3.2 Water Quality

The quality of the Kahanamoku Lagoon has long been described as poor. In order to
quantify this perception and relate the water quality to other adjacent recreational
waters such as Waikiki Beach and the Ala Wai Boat Harbor, AECOS, Inc. was
contracted to monitor the water quality in the lagoon as well as in the nearshore water
off Duke Kahanamoku Beach, at potential sea water source locations in the catamaran
channel, and at the existing lagoon water discharge point in the middle channel of the
Ala Wai Boat Harbor (see Figure 14). Sampling at a second, proposed discharge point at
the innermost channel of the boat harbor was added later in the study. Samples were
analyzed for the following parameters:

« Temperature and salinity

o pH

« Dissolved oxygen

« Turbidity and suspended solids
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Figure 15. West end of Waikiki showing reef areas and water quality station
locations sampled between May and December of 1992 by 4ECOS, Inc.
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» Nutrients (nitrate + nitrite, ammonia, total nitrogen,
and total phosphorus)

o Fecal coliform and enterococcus bacteria

o Chlorophyil

A complete report (4ECOS, 1994a) is included here as Appendix C and the study results
are briefly discussed by location below and in Sections 3.4.3 and 8.5.1 that follow.

Tables 2 and 8 provide summaries of most of the water quality data.

TABLE 2. Water quality data summary for Duke Kahanamoku Beach and
the Catamaran Channel off Waikiki based on samples collected
between May 1992 and December 1992.

w1 w2 w3
Kahanamoku Beach Turning Basin Outer Channel
n mean std.dev. n mean std.dev. n mean std, dev,
Temperature 15 285 215-205 |0 --- — 0 . —_
(°0
Salinity 14 33 31-35 |1 - - 1 -
(ppt)
Diss. Oxygen 15 6.15 44-79 |0 — 0 --- -
(mg/L)
pH 22 8.23 s17-829 |21 824 sis-g30 [17 821 &15-825
(pH units)
Turbidity 22 3.56 164-769 [ 21 083 o0s0-137 {17 047 022-1.00
(ntu)
TSS 22 199 1n3-350 (19 5.1 30-86 |17 4.1 12-132
(mg/L)
NO3+NO> 2 2 1-9 21 2 1-7 17 2 L-7
(ng N/L)
NH3 2 4 2.9 |21 5 3. 17 5 2-13
{ng N/L)
Total N 22 190 i33-270 |21 166 19-232 |17 150 99 - 228
(ng N/L}
Total P 2 16 6-47 21 6 2-23 17 5 1-24
(ng P/1)
Chiorophylla |22 0.88 o040-193 |21 035 o021-05 |17  0.27 0.15-048
(ng/L)

On average, the water in the Duke Kahanamoku Lagoon was more turbid (cloudier)
compared with that off Waikiki in the catamaran channel (Sta. "W2" and "W3"), the
lagoon exhibiting a mean turbidity of 2.42 ntu, whereas values of 0.47 to 0.83 ntu were
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measured in the channel. (State of Hawaii mean turbidity standard for open coastal
waters is 0.50 ntu; that is, the mean or average turbidity should not exceed 0.50 ntu).
Water quality within the lagoon was expectedly similar in most respects with the water
directly off Kahanamoku Beach (Sta. "W1") where a turbidity mean of 3.56 ntu was
calculated. Chlorophyll was elevated in the lagoon, whereas dissolved inorganic
nitrogen was not much different from that measured in the catamaran channel,
suggesting that the long residence time of the water in the lagoon promoted
phytoplankton growth (chlorophyll is a measure of the amount of phytoplankton
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present).

TABLE 3. Water quality data summary for Duke Kahanamoku Lagoon
and the Ala Wai Boat Harbor based on samples collected
between May 1992 and December 1992.
L1 L2 Al
Kahanamoku Lagoon Kahanamoku Lagoon Ala Wai Harbor
n mean std.dev. n mean std.dev. n mean  std. dev.
Temperature 17 279 262-296 |17 28.8 273-303 |16 27.5 260-292
(°C)
Salinity 16 32 28-36 |16 32 28-36 |15 30 22-37
(ppt)
Diss. Oxygen 18 64 53-75 |17 6.8 s6-19 |17 5.7 4.6-6.7
(mg/L)
pH 22 8.22 8i13-831 |22 B8.25 815-833 (22 817 809-825
(pH units)
Turbidity 77 2.40 158-364 |22 244 127-468 (22 1,19 049-2.80
(ntu)
TSS 22 100 s1-196 |22 102 ss-188 |21 5.6 2,6-122
(mg/L)
NO3+NO2 22 2 <1-7 |22 3 1.9 |22 30 6- 145
(ng N/L)
NH3 2 5 2.1 |22 5 3.9 |22 20 8-48
(ng N/L)
Total N 22 199 46-271 |22 212 169-265 |22 288 180 - 453
(ng N/L)
Total P 22 11 4-32 22 10 3-36 22 20 7-57
(ng P/L)
Chlorophylle |22 2.6 1.04-648 |22 2.4 122-495 |22 3.4 1.68 - 8.88
(ug/L)

Microbiological (bacteria) measurements by AECOS, Inc. indicate that the lagoon
violates the recreational standard of more than 7 enterococci per 100 mls (on average)
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about 28 percent of the time (see Table 4). This rate is comparable to that measured in
the water off nearby Kahanamoku Beach. However, Harrigan (1991) reported that the
recreational standard for enterococci was exceeded in the Lagoon 45.6 percent of the
time during the wet season, and Kahanamoku Beach exceeded the standard 58.3 percent
of the time (see Table 5A). When it is realized that the number of users in the lagoon is
quite small — only a fraction of the number of people found in the water off
Kahanamoku Beach — the value is seen as providing a false sense of "acceptable” water
quality. If the two 4ECOS sample stations in the lagoon (see Figure 15) are viewed
separately, the less used west shore exceeded the standard only 14 % of the time,
whereas the east shore had a rate of 32%. These results suggest that were the density of
users of the lagoon equal to that which occurs off Kahanamoku Beach with the present
water circulation system, the lagoon water might seldom meet the State recreational
standard for bacteria in marine waters.

Table 4. Percent of samples which exceeded Department of Health
standard for enterococcus and fecal coliforms in recreational waters
in the May through December 1992 monitoring program.
Station Location Enterococcus Fecal Coliform
n  Std. Exceeded n  Std. Exceeded
W3 Waikiki, outer channel 12 8% 12 8%
w2 Waikiki, turning basin 21 24 % 21 none
w1 Waikiki, Kahanamoku Beach 22 27 % 22 4%
L1 Kahanamoku Lagoon (SE) 22 32% 22 4%
L2 Kahanamoku Lagoon (NW) 22 14% 22 9%
Al Ala Wai Yacht Harbor (middle) 22 36% 22 18%
A2 Ala Wai Yacht Harbor (inner) 6 B3 % 6 67 %
Table 5A. Department of Health enterococcus data sets for Waikiki,
summarized by station {after Harrigan, 1991).
Percent of samples
exceeding standard
Station period of Wet Dry
No. STATION n records Season Season
155 Kahanamoku Beach 73 5/88-12/%0 58.3 13.5
157 Kahanamoku Lagoon 124 7/86-4/91 45.6 19.6
158 Fort DeRussy 23 10/88-12/90 333 28.6
159 Gray's Beach 121 7/86-12/90 22.6 18.6
160 Tavern Beach 14 i0/88-8/90 7.1 0
161 Kuhio Beach 93 10/86-12/590 54.2 37.8
162 Public Bath Beach 90 7/86-12/90 14.9 9.3
163 Elk's Club Beach 54 10/88-12/90 33.3 6.7
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Microbiological measurements by the state Department of Health are ongoing at 2
number of Waikiki Beach locations. Table 5B summarizes data obtained from the DOH
STORET (computerized data storage) system for locations nearest the project since
1990. The results of regular measurements are reduced to percent of samples exceeding
the new (7 enterococci/100 ml) and the old (200 fecal coliform/100 ml) state
recreational standards for easy comparison with Tables 4 and 5A.

Table 5B. Recent Department of Health fecal coliform and enterococcus
data for Waikiki, summarized by station (after DOH, 1994).

Percent of samples
_exceeding standard

Enterococcus Fecal coliform
Station period of standard n standard n
No. STATION records exceeded exceeded
155 Kahanamoku Beach 1/91-8/94 24 165 1.5 133
157 Kahanamoku Lagoon 1/91-8/%4 32 165 9.8 163
158 Fort DeRussy 1/91-8/94 38 63 1.6 62
159 Gray's Beach 1/91-8/% 28 170 2.9 136

3.3.3 Storm Water Runoff

Some storm water runoff presently enters the Kahanamoku Lagoon from the grounds of
the Hilton Hawaiian Village. This runoff will need to be diverted from the project area.
Only four options exist with regard to the diversion of this storm runoff: 1) into the Ala
Wai Boat Harbor, 2) into the public portion of the lagoon, 8) into the ocean off
Kahanamoku Beach, or 4) into the ocean off the breakwater at the end of the beach.
Options 8 and 4 are least preferable with respect to impacts on marine resources and
recreational activities and would be the most difficult to achieve. Option 1 would be the
least objectionable environmentally. “Lhis diversion could be achieved by pumping from
a sump catchment directly into the harbor or to the discharge pipe for the lagoon sea
water return. However, water discharge regulations administered by the Department of
Health will not allow pumping of runoff to a discharge point without a permit. Option 2,
redirecting the run-off into another part of the lagoon not incorporated in the Hilton
Lagoon project, would effectively represent a "no change" option from the present
situation. The Hilton Hawaiian Village intends to pursue Option 1 with the Department
of Health.
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8.4 Waikiki Beach and Nearshore Waters

Waikiki Beach stretches for approximately two miles from the sand shore at the
Outrigger Canoe Club on the east to Kahanamoku Beach off the Hilton Hawaiian
Village on the west. Kahanamoku Beach was created in the 1950's by dredging parts of
the nearshore reef flat and constructing groins at either end to stabilize the sand shore.
At this time, the six-acre Kahanamoku Lagoon was dredged out behind the beach

(ACOE, 1971; Clark, 1977).

Presently, two pipes extend beneath Kahanamoku Beach (northwest end of Waikiki
Beach) connecting the lagoon with the ocean. Water flow into the lagoon occurs with
tidal changes and as water is pumped out of the lagoon on the Ala Wai side. Water thus
drawn into the lagoon comes from a depression on the reef flat directly off the beach.
This depression is somewhat isolated from offshore waters by a remnant of limestone
which projects upward to just below the water surface. On the seaward side of this
remnant is a man-made depression which is the inner basin of the catamaran channel
that was dredged through the fringing reef. Because of the limestone remnant, the inner
reef area adjacent to the beach exchanges water only poorly with the ocean and is
therefore suspect as a source of clean sea water for the lagoon. The water in the
catamaran channel or the water seaward of the reef margin would be far better with

respect to all water quality parameters of interest.
8.4.1 Water Currents

The only extensive study of currents on the reef flat off Waikiki Beach is found in a
report by Chave, Tait, Stimson, and Chave (1978). This study looked at current patterns
in two areas: inside and outside of the surf zone (generally occurring at or near the reef
margin). The former would have particular relevance here if it is determined that the
intake pipe will extend only into the catamaran channel and not as far seaward as the
reef margin, The results of observations under conditions of high waves and conditions
of low waves are summarized below.

Under low wave height conditions (less than 5 feet) currents near the shore off Fort
DeRussy were found to be weak and variable in direction. Currents on the reef flat west
of the catamaran channel were weak and northward (moving inward). Under high surf
conditions (greater than 10 feet), weak currents (less than 0.5 ft/sec) were observed
moving eastward across the catamaran channel towards a rip current which formed off
the Royal Hawaiian. Stronger currents (between 0.5 and ¢ ft/sec) flowed to the west on
the reef flat close to the Ala Wai entrance channel. Apparently during these studies
either scant attention was paid to the catamaran channel or the channel has little
influence on nearshore currents. Consideration of sediment deposition patterns were
used to assess long-term net current motion, Inshore movement across the reef flat with
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longshore drift to the east s indicated for the area off Fort DeRussy. However, this
pattern may not apply to the catamaran channel. It seems more plausible that the net
movement of sand on the bottom of the channel is seaward.

3.4.2 Biological Surveys

A survey conducted with snorkeling gear was undertaken on August 4, 1989 (4ECOS,
1990) in the waters off Waikili Beach in the vicinity of the Hilton Lagoon and the
catamaran channel. This survey was for the purpose of assessing water quality in the
vicinity of the existing intake pipes for the Duke Kahanamoku Lagoon water circulation,
and whether sensitive biological assemblages inhabited the area where extension of the
intake pipes seaward might create adverse construction impacts. A second survey was
conducted on December 9, 1994 specifically to assess the marine biota in the area that
would be directly impacted by alternative Route C (Figure 18) for the sea water intake
line. Notes from this survey are included in Appendix F.

The sand on that portion of Waikiki Beach known as Kahanamoku Beach terminates
just below the water line, and the bottom then becomes limestone rubble mixed with
sand out to a basin which is 3 to 4 meters deep and located between the shore and a
shallow, off-shore remnant of consolidated limestone. The deeper bottom of the basin is
silt, and water clarity within the basin was extremely poor on the day of the visit. The
limestone remnant is some 20 meters across and extends between the end of a groin at
the west end of the beach to the catamaran pier. Presumably, this feature, which can be
seen clearly in aerial photographs (e.g., frontispiece herein), was left intact to reduce
erosion of sand from Kahanamoku Beach. Although a few scattered coral heads were
observed on the limestone remnant, these were small and total coverage would be well
under 1% of the available hard bottom.

The catamaran channel and the reef flat west of the channel were followed seaward to
just inside the surf zone. The channel was observed to have a sand bottom with low
outcrops of reef rock along the margins. No significant coral growth was seen in this
area. The return swim was made across the reef flat east of the channel. This area also
lacks significant or sensitive marine biota. Water clarity was noted to improve
substantially in the seaward direction, with the steepest gradient present across the reef
rock remnant.

The reef flat areas seaward of the groin at the west end of Kahanamoku Beach and
seaward of Fort DeRussy Beach were included in a series of biological transects
conducted by Chave, Tait, Stimson, and Chave (1978) off Waikiki Beach. These
transects extended from the shore to a depth of around 50 feet (ie., seaward of the reef
margin). Coral cover was found to be nil or insignificant at all reef flat stations. Along
the reef front, coral diversity and abundance was generally greater off the northwest
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end of Waikiki than off the southeast end. Although percent cover exceeded 30% at
some northwest stations, average coral cover seaward of the reef margin was found to
be only about 8%. Algal abundance and number of species was generally greatest on
hard bottom substrata inside the reef margin. The most abundant invertebrates noted
on the reef flat at the northwest end of the Waikiki were ophiuroids, sea urchins
(Tripneustes gratilla and Echinometra mathaet), ghost shrimp (Callianassa sp.), and sea
cucumber (Holothuria atra). The abundance and diversity of fishes followed closely coral
abundance. Thus, although the northwest end harbored the most species and the
greatest diversity, this generalization applied only to the stations seaward of the reef

margin.
3.4.8 Nearshore Water Quality

Water clarity in the nearshore area off Kahanamoku Beach (Sta.l, Figure 9) was
measured and seen to exceed the State of Hawaii coastal water standard, with mean
values of 8.58 ntu, and total suspended solids measuring 20.6 milligrams per liter (Table
2). Only 100 meters away, in the turning basin of the catamaran channel, however, the
turbidity improved dramatically to a mean of 0.95 ntu and 5.8 mg/1 of suspended solids
(Tables 2 and 8). Clarity did not improve significantly in the samples taken further out
the catamaran channel. There were no significant differences between measurements
taken in the wet season as opposed to the dry season, although the wet season showed
slightly improved clarity values, possibly as a result of fewer wet season samples being

collected.

Microbiological measurements also demonstrated the poor quality of the nearshore
Kahanamoku Beach water, with the marine recreational standard (enteroccocus) being
exceeded 27 percent of the time (AECOS data, Table 4) and 18.5 to 58.8 percent of the
time (DOH data, Table 5A). The AECOS study showed fecal coliform counts in the
Kahanamoku Beach area to exceed the (old) State standards + percent of the time. Table
5B presents a summary of the most recent DOH data (1991 to 1993) from Waikiki
Beach locations that show bacteria counts continue to be high on occassion.

3.5 Ala Wai Boat Harbor

3.5.1 Water Quality

Included in the program of water quality testing conducted between May 1992 and
December 1992 was one station (Sta. "A1") in the Ala Wai Basin (Figure 9). A second
station ("A2") located at the head of the innermost basin was added in October for

microbiological measurements.
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For most of the parameters, the means from the Ala Wai station (Sta. "A1"} were not
significantly different from the lagoon means, except that all nutrients and chlorophyll
had higher mean values in the harbor, indicating a greater level of eutrophication in the
harbor as compared with the lagoon. Dissolved inorganic nitrogen was significantly
higher in the Ala Wai than in the lagoon, attributed to land runoff entering via the Ala
Wai Canal, and partly attributed to ammonia generated by anoxic sediments on the
bottom of the harbor.

Microbiological measurements proved especially revealing. The State standard for
enterococcus was exceeded in the middle channel (Sta. "A1") of the boat harbor 36
percent of the time, while at the innermost channel (Sta. "A2"), the rate was 83 percent
of the time. Fecal coliform counts exceeded the (old) State standard 18 percent of the
time at the middle channel, and 67% of the time at the inner channel,

3.5.2 Biology

The biclogical assemblages in the Ala Wai Boat Harbor are partly known by studies
that have been conducted in the Ala Wai Canal (Harris, 1975; Miller, 1975). In general,
the results can be applied with reservation to the harbor area which is characterized by
deeper water, more marine (i.e., less brackish) conditions, and high boat traffic and
related human use. Although a number of species of crabs and fishes of interest to
subsistence and recreational fishermen are found in the Ala Wai, pollutants have largely
destroyed the value of this area to fishermen. The proposed introduction of clean sea
water to the harbor could only improve fishing opportunity and value in the area of the
discharge.
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4.0 IMPACTS ASSESSMENT

4.1 General

The proposed project has the potential to affect the surrounding environment in the
following ways:

e Employment and employee payrolls would increase, with increases in
business sales and tax revenues.

. Water quality within the project area (Duke Kahanamoku Lagoon) as
well as in the proposed discharge area (Ala Wai Boat Harbor, Duke
Kahanamoku Beach) will improve.

« The facility will provide recreational and educational opportunities
for visitors and residents.

In addition to these long-term positive impacts, which would be associated with the on-
going operation of the proposed facility, implementation of the project could have 2
number of adverse construction impacts. These short-term impacts would include noise
emissions, temporary disruption of the use of the ocean recreation ared in the immediate
vicinity of the sea water intake pipeline, temporary but longer term disruption of the
recreational and sesthetic values of the Duke Kahanamoku Lagoon, potential water
quality problems associated with dredging in the Kahanamoku Lagoon and dewatering
of the Hilton Lagoon site, and temporary increase in traffic as a result of the presence of
the construction work force and equipment.

Potential adverse impacts associated with the completed project include increased traffic
(both pedestrian and vehicular) in the project vicinity, increased use of recreational
resources by tourists and residents attracted to the area, loss of use by the public at
large of a portion of the Duke Kahanamoku Lagoon, and alteration of the nearshore
bottom off Kahanamoku Beach. A summary of the impacts identified is presented in
Table 1 (Section 1.5)- In the following Section, the various project impacts are discussed
and assessments are made regarding the severity of these impacts. Mitigating aspects
and measures taken to minimize identified adverse impacts are presented in Section 6.0
of the environmental assessment.
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4.2 Waikiki and Vicinity

This project is expected to attract visitors already staying in Waikiki. Indeed, a positive
aspect of the project is that it will provide a desirable activity which these visitors can
reach on foot. While it is certainly hoped that the project will have a positive impact on
visitor numbers to Waikiki, the project is not expected to be a driving force in the sense
of creating a demand that exceeds present hotel capacities. Economic viability of the
project is based on realistic projected penetrations of the existing market of visitors to

Waikikd.

The project is designed to be entirely compatible with the ambiance and activities at the
Hilton Hawaiian Village. A portion of the delivery area for the Hilton's Rainbow Tower
would be converted into a landscaped walkway providing access to Kahanamoku Beach
around the proposed Hilton Lagoon and access to the entryway of the project (Figure
5). While the Kahanamoku Lagoon is of limited recreational use to the hotel guests and
visitors, the waterscape does contribute immensely to the ambiance of the Hilton
Hawaiian Village, providing impressive views from the hotel grounds, as well as
separation of the hotel from the extensive parking lot of the nearby Ala Wai Boat
Harbor. The project is designed to present an entirely natural appearance, extending
the tropical garden appearance of the Hilton Hawaiian Village grounds in the makai
direction. The entrance structure will be covered with rock and vegetation, so as to

appear to be part of the tropical garden (Figure 4).

The proposed project would result in a considerable increase in activity level over that
which presently characterizes the mauka end of the Kahanamoku Lagoon. The activity
level would be entirely in character with that occurring in many other parts of the hotel
grounds and adjacent areas, including the swimming pool, Rainbow Bazaar shops,
nearby Waikiki Beach, and the Ala Wai Boat Harbor. However, increased activity
around the Hilton Lagoon will not interfere with public access or activities on Waikiki
Beach or in and around Kahanamoku Lagoon because of the project orientation (the
entry is on the hotel side of the lagoon feature) and the physical separation resulting
from the elevational differences between the Hilton Lagoon and the Kahanamoku

Lagoon.

4.3 Duke Kahanamoku Lagoon

Impacts on the Duke Kahanamoku Lagoon include short-term construction impacts and
the long-term impacts resulting from improved water quality in the lagoon. Because of
the nature of the construction activities, including removal of accumulated silt from the
lagoon bottom, it can be anticipated that use of the lagoon by the public would be
curtailed for approximately 8 to 4 months during the early phases of the construction.
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Other inconveniences would attend construction of the sea water intake and discharge
pipes through the area, with construction sites and access areas moving with the work
as shown in Figures & through 13. Once the lagoon dredging is completed, use of the
lagoon (except the northeast one-third) would be returned to the public, with one
passive intake pipe and the existing sea water return pump operating to maintain water

circulation.
4.8.1 Desiltation of the Lagoon and Site Dewatering

The project proposes to remove a layer of silt present on the deeper portions of the
lagoon bottom (Wm. Dean Alcon & Assoc., 1990). Several options to accomplish silt
removal and drying are described in Section 2.5.1. The preferred options are use of a
suction dredge and discharge of dredged silt into either the isolated attraction site at the
northeast end of the lagoon or drying basins along the shore of the lagoon for
subsequent drying and removal. The dewatered silt would then be trucked to a landfill
site. During the dredging operations, circulation (pumping) of sea water through the
lagoon would be halted only briefly if necessary to avoid discharge of turbid water into
the Ala Wai Boat Harbor. Use of the lagoon by swimmers would have to be curtailed
during some or all of this operation. Adjacent beach areas can easily absorb the expected
number of beach users displaced by any temporary closing of the lagoon. This proposal
does not present any significant environmental problems, although the process would
have to be accomplished in a manner satisfactory to surrounding residents and guests at
the Hilton and other hotels and apartments with respect to noise and odors. No
important biological resources are associated with this body of water. Physical and/or
chemical testing of the dewatered silt may be required by the landfill operator prior to
acceptance of the material.

Initially in order to remove the silt, and throughout the construction of the attraction,
dewatering of the construction site will be required. A Best Management Practices
(BMP) plan will be developed and submitted to the Department of Health as part of the
required Notice of Intent for a General Permit under NPDES, construction activity
dewatering. (HAR §11-55, App. G) to insure that state waters are not degraded by the
dewatering discharge. Circulation (pumping) of sea water through the lagoon would be
continued to allow use of the lagoon and to avoid stagnation of the lagoon water,

4.3.2 Water Quality

The proposed modifications to the sea water flushing system for the lagoon include (1)
providing an improved source of sea water and (2) increasing the flow rate of the water
to yield a residence time of under 3 hours in the Hilton/EnterOcean attraction and
under 10 hours in the public lagoon. The difference in residence time for the two
lagoons is due to the difference in their respective volumes. The rate of flow of sea
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water through both features will be the same: around 15,000 gpm. The determination of
turnover rates for the modified lagoons were based partly on an assessment conducted
by AECOS of decorative ponds on the Big Island (4ECOS, 1992). This study is
extensively summarized in the AECOS (1994a) study provided as Appendix C in the
EA. The decorative pond systems were sampled to provide indications on the kinds of
water quality changes that occur in flow-through sea water ponds stocked with marine
fishes and other animals and limu. The Hilton/EnterOcean Lagoon turnover rate is
designed to be several times greater because of the increased depth of the swim-through
feature compared with most decorative ponds, the desire to support higher fish stocking
densities, and the fact that people would be spending time in the water with the biota.

The increase in flow through the public lagoon from the present 4000 gpm is expected
to improve the quality of lagoon water in several important respects (AECOS, 19943;
see Appendix C). Water clarity is expected to be excellent in both lagoons. The source
water is of much greater clarity (lower particulates concentration) than the existing
source from behind the limestone remnant off Kahanamoku Beach. The high flow-
through in the swim-through lagoon is predicted to minimize the addition of organic
particulates, even though there will be a greater concentration of marine life. The same
is forecast to be true in the public portion of the lagoon.

Microbiological contamination is also expected to decrease in the lagoon, principally
because of the reduction in bacteria counts in the source water (Le. the catamaran
channel), but also due to the diversion runoff from the hotel grounds and higher
turnover rate of the water in the lagoon. The swim-through portion of the lagoon is
forecast to provide a healthy environment for the population of marine life it will harbor
based on comparison of project design parameters with those employed in major
aquarium installations, including quality of source water, flow-through rates, and
marine life population characteristics. Water quality monitoring related to the
construction and to the operation of the facility will be conducted in accordance with
applicable monitoring plans that shall be acceptable to the DOH, State of Hawail or

other applicable government agency.

4.3.8 Recreational Uses

During construction, it can be anticipated that use of all or much of the lagoon by the
public would be curtailed for approximately 3 to 4 months. Other inconveniences would
occur during construction of the sea water intake and discharge pipes through the area,
although construction activities outside the lagoon area would be brief in duration.

The completed project will result in a smaller lagoon area for public use than is

presently the case. However, improvements in water quality and the marine
environment in general (including removal of the silt bottom and anticipated demise of
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the jellyfish population) should greatly enhance the recreational value of the remaining
Jagoon. The Hilton Lagoon project is confined to those parts of the existing
Kahanamoku Lagoon which are generally regarded by the public to be part of the
Hiltonn Hawaiian Village simply by virtue of close proximity. The more popular, public
use areas are the strand adjacent to the Ala Wai Boat Harbor parking lot, and the sand
"spit" between Kahanamoku Beach and the lagoon. Use of these areas will not be
curtailed by the project, and the public will benefit by the improved conditions in the
lagoon. All present use levels of Kahanamoku Lagoon will be accommodated within the
reduced public lagoon and beach areas.

For the existing Kahanamoku Lagoon to become an improved recreational facility the
flow of water (that is, the exchange of clean sea water) must be increased. No other
improvements (e.g., various water treatments, opening of a large connection through
Kahapamoku Beach, removal of silt, etc.) can offer the same promise of success with no
or minimal adverse consequences. While the issue ultimately comes down to water
quality, several factors can be listed as probably responsible for the present low
recreational usage of the lagoon:

« asilt layer covering much of the bottom;

« the presence of nuisance biota (jellyfish);

» high coliform/enterococcus counts;

« aperception that the water exchange is poor; and
o sometimes turbid water conditions.

The silt layer on the bottom can be removed as an isolated action, but this would not
remedy the other factors, and the poor quality (with respect to suspended solids) of the
present inflow and slow turnover rate would promote continued accumulation of silt.
The HHV/EnterOcean proposal includes removal of the silt layer and is expected to
reduce inputs of turbid water from the sea. Additional particulates will be generated by
the proposed attraction, and these will be swept into the public lagoon. The more rapid
turnover of water in the public lagoon will reduce the opportunity for settlement of
particilates from either source (from the source water off Waikild or from the
attraction), but exactly how much will be retained in the public lagoon and how much
will be entrained in the discharge to the Ala Wai would be very difficult to predict
withont more detailed knowledge of the nature of the particulates and current patterns

in the newly configured lagoon.

The nuisance jellyfish can be removed by hand with limited success. Only by altering
the environment, will this species be eliminated from the lagoon. The proposal to
increase the flow of water through the lagoon to 15,000 gpm (a factor of four) has the
potential for successfully achieving eradication, but not enough is known about this
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species to guarantee that the population will be unable to survive in the improved
lagoon environment,

Studies have suggested that the high microbial counts in the lagoon are related to the
source water: the nearshore area off Kahanamoku Beach. Counts would be even higher if
more land drainage were directed into the lagoon or more users utilized this confined
body of water. The proposal to move the intake to an area of low enteric bacteria counts
and increase the turnover rate of the water will reduce the microbial covnt
substantially. The applicant has also suggested redirecting storm drain runoff presently
entering the lagoon (see Section 3.3.8). Although there may be objections to directing
runoff into the recreational area, the proposed project is adding only a small amount to
existing storm runoff which enters the lagoon. Any runoff resulting from watering of
plantings on the proposed structure would be directed into perforated drain lines or
otherwise infiltrated on the grounds of the Hilton Hawaiian Village. The impact of
storm runoff into the lagoon will be mitigated, perhaps quite significantly, by the
enhanced turnover of lagoon water resulting from the proposed project.

The design of the Hilton Lagoon attraction, with water flowing over low waterfalls into
the public lagoon, the potential for substantial improvement in water clarity (attending
the improvement of source water and more rapid turnover rate), and the probability
that marine life will increase in the lagoon, should all contribute to a perception that the
environment is a healthier one than is presently the case.

The AECOS (1994a) water quality study of the lagoon and adjacent areas showed that
on average, the lagoon was slightly more turbid than even the inner parts of the Ala
Wai Yacht Harbor (Table 3). Only the area directly off Kahanamoku Beach (where the
present lagoon intake pipes draw water) had higher average turbidity and suspended
solids (expected since waves and swimmers stir the bottom here). Moving the source of
water to the middle or outer part of the Catamaran Channel would improve water
clarity in the public lagoon to a level above that experienced by adjacent recreational
areas and comparable to offshore water clarity, further contributing to the perception
that the environment is very suitable for recreation.

4.3.4 Visual Impacts

Visually, the lagoon is a pleasant amenity, particularly at night. The expanse of open
water and the small island with palm trees are often photographed at sunset. Both the
Hilton Hawaiian Village and the EnterOcean Group agree that the positive visual
aspects of the lagoon should be retained in developing the attraction. The view towards
the hotel from the Ala Wai Boat Harbor or the south end of the lagoon will not be
changed substantially by the project. This view is presently one combining landscaping
and functional hotel use areas.
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4.4 Waikiki Beach

The portion of Waikiki Beach located closest to the project is known as Duke
Kahanamoku Beach and was created in the 1950's as part of more ambitious plans to
develop a peninsula park in the style of Magic Island (at Ala Moana) at the extreme
west end of 2 mile long Waikiki Beach. While the entire project was never realized, the
completed portion of the beach is now a popular area for beach-going tourists and
residents. The lagoon built behind Kahanamoku Beach has never realized the utilization
by these visitors or by residents of Ala Wai and Waikiki that was anticipated, and has

served largely as a visual amenity.

The proposed project would take a portion of the lagoon from public use, but would
return a more valuable recreational amenity with the improved water circulation in the
public portion. With improved water quality, the Kahanamoku Lagoon should attract
more users, and thus relieve some of the crowding on nearby Waikiki Beach. Because of
proximity to the Ala \Wai Boat Harbor and public parking areas at the harbor, the
lagoon would be attractive to local residents. Thus, a direct public benefit will result
which may exceed the indirect benefits to the public from the Hilton/EnterOcean

facility.

The proposed alternatives for the installation of new sea water intake lines involve 1)
threading the pipes through existing pipes located beneath Kahanamoku Beach or 2)
trenching through the beach. Alternative Route C (Figure 13) would produce the least
disruption of beach use by the public because this route minimizes the offshore work
opposite the high use beach area. Although trenching through this latter area would be
avoided by Route A (Figure 11), trenching through the dry beach along Route C could
be accomplished relatively quickly. Trenching offshore of the beach and through the
limestone remnant, as well as the need for construction access to accomplish laying the
pipe through the nearshore area decreases the advantage of threading the pipes through
the existing system.

4.5 The Reef off Waikiki
4.5.1 Extending the Saltwater Intake Structures

Construction of the offshore intake pipes, including creation of a breach through the
limestone remnant (alternative Routes A & B) required to extend the intake pipes
seaward along the bottom of the catamaran channel, can be accomplished without
significant tmpact to biclogical resources on the Waikiki reef. No important biological
resources are present in the :mmediate area that would suffer permanent or long-term
impact from removal of the limestone substratum. The breach in the limestone remnant
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will be repaired utilizing medium-sized limestone boulders, arranged in a close-packed
fashion. Although leaving the trench open would probably contribute to improved
water quality adjacent to Kahanamoku Beach, the impact of the opening on sand
dynamics of the beach is unknown. The reconstruction should result in no or minimal
effect on the sand dynamics of Kahanamoku Beach. Alternative Route C avoids
trenching through the limestone remnant. Instead, portions of an existing breakwater
would be temporarily removed to allow placement of the pipe underneath. The area
between the shore and the catamaran channel is mostly sand and rubble reef flat with
almost no live coral along the proposed route (Appendix F). Portions have been dredged

in the past.

The catamaran channel bottom is sand, and placement of an intake pipe in this area
would not have any adverse impacts on the environment. Present indications from
water quality studies are that an intake manifold placed on the sand on the seaward side
of the limestone remnant will provide water of sufficient clarity most of the time to
satisfy the project requirements (see Appendix B; OCEES International, Inc., 1990;

AECOS, 1994a).
4.5.2 Water Quality

The proposed project would have no long term impact on water quality off Waikiki
Beach. The hydrological relationship between Kahanamoku Lagoon and the nearshore
waters might change from negative (water now flows into the lagoon because the
lagoon is lowered by the existing pump system) to positive (water would flow out of the
lagoon because of sea water pumped into the Hilton Lagoon feature). This change may
alter flow through the beach sand and through the pipes connecting the lagoon and
Kahanamoku Beach. However, with improved water quality in Kahanamoku Lagoon,
any exchange with the waters off the beach will generally benefit the beach area.

Adding clean sea water to the Ala Wai will tend to dilute pollutants present in that
water, resulting in lower concentrations in the water moving seaward with the tidal ebb
and canal outflow. Because the daily net flow seaward will be increased, the total
loading of pollutants to the ocean will remain unchanged, but the concentration of any
pollutants in that water will be Jess. Concentration usually determines the adverse effect
of a pollutant on the environment. The net effect of the proposed project on the ocean
and any offshore or coastal areas downstream of the Ala Wai basin will be minimal; but
can be assessed as either beneficial as a result of reduced pollutant concentrations or
unchanged as a result of unchanged loadings.
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4.5.8 Offshore Recreation

Surf sites do occur in the general area of the proposed sea water intake manifold (e.g.,
"Fours" shown in Figure 15). This structure will be constructed to rise no more than
one or two feet off the bottom (Figure 14) along the margin of the catamaran channel so
as to pose no hazard to either surfers or boats.

4,6 The Ala Wai Boat Harbor

4.6.1 Water Quality

At the present time, water in the Hilton Kahanamoku Lagoon is pumnped into the middle
basin of the Ala Wai Boat Harbor. The proposed project could more than double the
rate of discharge into the harbor, and the quality of the water discharged would be
considerably improved over that currently discharged. It is proposed to add a second
discharge point in the harbor; i.e. at the east end of the innermost channel. It is felt that,
if this were done, the overall quality of water in this area would be substantially
improved, both from a clarity and microbiological standpoint (4ECOS, 1994a).

An estimate of the improvement possible assuming all of the discharge were directed
into the inner basin can be made as follows: The inner basin (excluding the portion
directly opposite the entrance to the Ala Wai Canal) is roughly 710,000 sq. feet in area.
Assuming a depth of 20 feet (actual depth is probably a little less), the volume would be
105 million gallons. Perhaps 10 to 15 % of this volume is exchanged each day through
tidal action. The discharge of 15,000 gpm of sea water from the lagoon represents
900,000 gph or nearly 22 million gallons per day. Since this is 20% of the inner basin
volume, the opportunity for improving water quality through reducing residence time
of the water would easily exceed the benefit presently provided by the tide. The tide
represents an oscillating body of water, with some lesser proportion of the water added
to the basin during the flood actually representing new ocean water. Therefore, a
volume comparable to the tidal prism added as a continuous flow into the blind end of
the basin would have a greater influence on average residence time and water quality
than does the tide in that basin. Water quality near the lagoon outlet would come to
resemble that of the discharge (i.e., the water quality of the lagoon) all of the time, and
this water would be progressively diluted (with water derived from both the ocean
outside the Ala Wai and water from the Ala Wai Canal) away from the outlet structure.

A plume model might provide a more comprehensive prediction of the water quality
improvement theoretically achievable, but situations resulting in improved conditions as
a by-product of some other action are not subject to the same pressures to
quantitatively predict the proposed change. However, a second pipe constructed to
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discharge some substantial portion of the lagoon water into the inner channel of the Ala
Wai Boat Harbor (as shown in Figure 8) would provide a constant flow of clean sea
water to enhance circulation and water quality within that part of the Ala Wai Boat
Harbor which could benefit the most. A similar scheme has been suggested recently as a
means of cleaning up the Ala Wai Canal (Edward K. Noda and Assoc., 1992).

4.7 Transportation and Parking

‘The Hilton Hawaiian Village submitted a Parking Management Plan in support of its
Waikiki Design District {(WSD) application for the Kalia Tower/Recreation Deck.
(Hilton Hawaiian Village, 1993; see Appendix D) This plan was accepted by the City
Department of Land Utilization and a WSD permit granted in September 1993. As the
vast majority of Hilton Lagoon users will either come from on-site or walk from nearby
hotels, and the hotel has an excess of parking stalls for those arriving via private
vehicle, no material changes to the Plan are anticipated with the construction of the
proposed Lagoon project. However, it should be noted that an updated plan will be
prepared when the developers of the proposed project seek a WSD permit from the

City.

As the 1998 report notes, "the design of the Hilton Hawaiian Village effectively
disperses transportation activities to different areas of the property. The parking
structure is located at the Ewa end, whereas the bus arrival/departure area is located at
the Diamond Head side of the property.” This dispersing of traffic helps improve the
overall property traffic flow by quiclly getting vehicles off public roads and expediting
handling once on the Hilton grounds.

For those lagoon users arriving via bus, the Army-initiated realignment of Kalia Road
has prompted Hotel management to redesign the bus arrival/departure area located
near the intersection of Paoa Place and Kalia Road. The new design has separated bus
traffic from luggage delivery as well as from the loading dock activities, thus creating a
larger, more efficient and attractive waiting space for passenger loading and unloading.
For those lagoon users arriving via private car, validated parking will be available in the
HHYV parking garage which contains 1725 spaces. The number of stalls is currently in
excess of that required by the WSD regulations. The nearby Hale Koa Hotel recently
opened a new 1,287-stall parking garage off Kalia Road, open to the public at reasonable

rates.

Although the developer will provide validated parking and thus anticipates no problem
accommodating Hilton Lagoon users in the existing HHV parking garage, concern has
been raised by members of the boating community that the improved public portion of
the lagoon will attract more users. Not including the 50 public stalls located within the

60

T -

:

A



1

L.}

4

[

-

N

[

|

(-

Hawaii Prince Hotel parking garage, there are 999 State-controlled parking stalls in the
Boat Harbor vicinity (Helber, Hastert, & Kimura, 1991). Most of the parking is free for
up to 72 hours, while some is metered.

The public benefit of improving the under-utilized lagoon is viewed as a positive one for
a community which has a finite amount of safe swimming beaches in the Honolulu
metropolitan area, It is difficult to quantify how many more people would use the public
portion of the lagoon — but clearly it would be more attractive and thus receive more
use than it does currently. The private portion of the lagoon will accommodate the
users it expects in the Hilton's parking garage. Reassessing and developing a parking
management plan for the statecontrolled spaces should considered by the state. Proper
management, regulation, and enforcement will allow the current spaces to be better
utilized and allow the public to enjoy the increased ocean-front activity that this project

will provide at no charge.

4.8 Air Quality

Construction activities have the potential for generating both fugitive dust and odors
from heavy equipment and silt drying. In keeping with all past construction activities at
the Hilton Hawaiian Village, the contractor will be required to minimize inconveniences
to the hotel's clientele and the surrounding community. Generation of dust, even if
blowing mostly seaward with the prevailing winds would not be tolerated because of
the difficulty it would present the Hilton Hawaiian Village in marketing itself. The silt
drying process will need to be closely monitored to control unpleasant odors and avoid
inconveniences to surrounding residents, beach goers, and hotel guests.

The proposed entry building structure and recreational facilities are not expected to
create significant adverse impacts on ambient air quality. Traffic generated by the
project would only slightly increase total pollutant emissions. To the extent that the
project reduces visitor trips by car or bus out of Waikiki, air quality improvements
could be a net result.

4.9 Flora and Fauna

Because the proposed project is proposed for a highly urban setting, adverse impacts on
existing introduced flora and fauna are not anticipated. No animal or plant species on
the proposed site are identified as either threatened or endangered, nor are any known
to be candidates for such status. The project proposes increasing the existing
landscaping by planting additional coconut trees and other indigenous plants.
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The attraction will provide habitat for a variety of marine life. However, no mammals
such as dolphins, would be kept in the Hilton Lagoon. The size and capacity of the sea
water system is such that the ratio of participants to water area is about the same as if
there were one diver for every 250 square feet of bottom area, comparable to a group of
divers spaced 30 feet apart over a reef with 7 to 8 feet of water depth. The minimum
water volume per animal is anticipated to be on the order of 100 gallons, putting the
maximum capacity of the attraction at approximately 20,000 individual fishes and larger

invertebrates.

By offering visitors an opportunity to swim with reef fish right in Waikiki, the
attraction may well reduce the numbers of visitors to natural ocean recreation areas
such as Hanauma Bay, thus contributing to preserving those valuable ocean resources
for future generations. Of course, the facility must acquire marine animals , and some of
these will be collected from marine environments around the Hawaiian Islands (see
Section 2.6.5). Only licensed collectors will provide specimens for use in the facility,
allowing the state (through DLNR) to maintain control over the numbers of various
species collected. Mariculture sources will be utilized as much as possible to minimize
collecting impacts on natural areas. Because the sea water system is an open one, only
species naturalized in Hawaiian waters will be used. Emphasis will always be on
obtaining only those species that can be readily maintained in the facility. Rare or
unusual species prone to do poorly in captivity will not be needed to provide the kind of
experience envisioned for this attraction. The success of the venture and enjoyment of
the participants is dependent upon presenting an abundance of healthy animals.

4.10 Socio-economic Issues

The proposed project would be constructed within an existing resort complex in a well-
established visitor destination area. Increased direct employment during the
construction and operational phases of the project is expected. In addition, some
induced and indirect employment would be generated. The approximately $16 million
construction expenditure would increase State and County tax revenues as well as
ongoing economic benefit from employment opportunities created and payment of
government taxes. Recent studies and expert testimony have suggested that Waikiki is
losing some of its appeal as a resort destination, partly as a result of little or no addition
of things for visitors to do. Proper promotion of this new and novel attraction in
Waikiki should contribute to a rejuvenation of interest by the travel industry in the
State's most important tourist destination.
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4.10.1 Public Services and Utilities

The proposed project would generate only marginal demands on public services and
facilities such as police, fire, and medical facilities. Therefore, no significant adverse
impact would be anticipated on these ancillary services.

No utilities or easements cross the site. The project would not be expected to resultina
significant impact upon the capacity of any of the public infrastructure servicing the site.
All hook-ups will be from the existing infrastructure via the Hilton utility loop/grid.

4.10.2 Fresh Water Supply

The Honolulu Board of Water Supply provides potable water for the Hilton Hawaiian
Village property. The present Hilton Hawaiian Village water system consists of a loop
of 8-inch pipe feeding from the 12-inch water main on Ala Moana Boulevard, running
through the Village site, and reconnecting to the 8-inch water main running along Kalia
Road. As part of the Kalia Tower project, the Board of Water Supply recornmended that
the Hotel upgrade approximately 900 linear feet of pipe along Kalia Road.

Type of Use Number of Users Use Rate Expected
Consumption

Restrooms: toilets 600! 1.6 gallons 960 gpd

faucets .5 gallon 300 gpd

Showers 1200 3.75 gallons? 4500 gpd

TOTAL 5760 gpd

“This proposed action includes no new hotel rooms and will not be as great a consumer
of fresh water as a hotel tower. Thus, the anticipated demands placed on the existing
infrastructure will be minimal. Fresh water will be used in the facility's restrooms and
outdoor fresh water showers for users to rinse off before entering and after exiting the
swim-through attraction. The Hilton Hawaiian Village has already retro-fitted all of its
shower fixtures and faucets with water conservation devices and all new fixtures will be
likewise outfitted. All of the toilets in the proposed new facility will be ultra-low flush
(1.6 gallons per flush) type. Expected water consumption is outlined below:

1 Assuming half of all participants will use restroom facilities, flow rate of faucets calculated at 20
seconds per use; toilet use figure is high because it assumes only toilets (not urinals for men) will

be used.
2 Assuming shower flow of 2.5 gallons/minute; average user taking 30 seconds to rinse off
entering the facility and 1 minute upon exiting.
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4.10.3 Wastewater Treatment and Disposal

Wastewater from the Hilton Hawaiian Village flows into the City and County's
collector system at five separate points. Four of these lines connect directly to the 12-
inch gravity main that underlies Kalia Road. This main carries effluent to a 24-inch
gravity main along Ala Moana Boulevard which begins at Kalia Road. The fifth sewer
connection is a 15-inch line that links the Lagoon apartments, Rainbow Tower, and
central core area directly with the 24-inch Ala Moana Boulevard sewer main, bypassing
the 18-inch sewer main running immediately adjacent to the Hilton property along Ala
Moana Boulevard up to Kalia Road. This latter is the main that the project will tie into.

Although the Department of Public Works (DPW) reports no sewer backup problems
in the vicinity, the municipal sewer system is reported to be inadequate (Belt Collins &
Associates, 1991). The 24-inch gravity main along Ala Moana Boulevard is currently
deemed by the DPW to need relief, although the City has no plans to relieve the line at
this time. The City Council has required the developer to secure a Special Management
Area Use Permit for a relief line to the Ft. DeRussy pumping station prior to
construction of the Kalia Tower unless the improvement is constructed by JAMI

Corporation for the Waikikian Hotel.

However, because the Hilton l.agoon project includes no new hotel rooms, which is
traditionally a more intensive Wastewater generator, the anticipated new demands
placed on the existing sewerage Will be minimal. Wastewater will be generated in the
facility's restrooms and outdoof fresh water showers and will total an estimated 5760

gpd.
4.10.4 Electrical Power

The Hilton Hawaiian Village and the surrounding area is served with electrical energy
from Hawaiian Electric Company’s (HECO) Ena Substation. The substation contains
four 10 MVA transformers with two 12.47 KV circuits from each unit. The Village is
presently served by three of these 12.47 KV circuits which are capable of handling
approximately 9,000 KVA. Present total Hawaiian Village billing demand is 6,816 KVA,
which includes power to the existing lagoon pump. This pump consumes 11 KVA.
According to Hawaiian Electric Company officials, “the electrical system is adequate
and there are no problems with the system" (HECO, 1991). If the Kalia Tower project is

constructed, the total billing derrand would increase by 904 KVA.

The proposed Lagoon Project will be served with primary power from the existing
HHYV switchgear. The project is anticipated to consume about 214 Kilowatt hours per
day. All components of the existing Hilton Hawatian Village distribution system and
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the HECO feeder have sufficient capacity to absorb the load increase. A breakdown of
the estimated additional power consumption by use can be seen in the table below:

Type of Use Number of Units Use Rate Expected Total
Retail Shops/Office 6000 sf 0.008 kw/st/day 48 kw/day
Snack Bar 1000 sf 0.010 kw/sf/day 10 kw/day
Maintenance Shops 10 HP Total 7.7 kw/day
Landscape Lighting variable variable 6 kw/day
Pumping System 190 HP 142 kw/day
TOTAL 214 kw/day

4.10.5 Solid Waste Disposal

Solid waste at the Hilton Hawaiian Village is collected by Waste Management Inc,, a
private contractor, and removed to City and County landfills and the H-power garbage
to energy plant. Solid waste generation would increase nominally due to the proposed
Lagoon Project. It should be noted that the Hilton Hawaiian Village has received
several awards in recognition for recycling programs which have led to a reduction in
the amount of solid waste going into the City and County disposal system,

4.11 Historical and Archaeological Sites

During pre- and post-contact times Waikiki was marshy wetlands and sand dunes. The
sand dunes were used in burial practices. A 1977 archaeological survey of the Hilton
Hawaiian Village by Bishop Museum encountered no surface features or remains. It is
noted that urban development had probably displaced or destroyed any archaeological
sites on the property.

From 1985 to 1987, Paul H. Rosendahl Inc. conducted a program of archaeological
surveying and monitoring at the Hilton Hawaiian Village in connection with Hilton
Master Plan improvements. Over 4000 historic artificts were identified during the
monitoring. The artifacts included ceramics, glass, metal fragments and miscellaneous
building materials and hardware. No evidence of prehistoric occupation was
encountered in the project area (Rosendahl, 1992). Should any archaeological remains
be discovered during construction of the Hilton Lagoon project, work will be stopped
immediately and the State Office of Historical Preservation will be contacted at 587-

0047.
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5.0 ALTERNATIVES CONSIDERED

The management and owners of the Hilton Hawaiian Village looked at and evaluated
several alternative means of achieving the objectives of creating an attraction or
otherwise better utilizing the resource represented by the Duke Kahanamoku Lagoon.
These are discussed below. Alternative locations for the proposed attraction outside of
the Hilton Hawaiian Village would not have the financial backing of the project as
proposed and would therefore not be viable within the context of this proposal. No
other location on the grounds of the Hilton Hawaiian Village is available for the project.

5.1 Other uses of the site

At the urging of the State authority directing the redevelopment of the Kakaako area,
the partners considered relocating the University of Hawaii, Kewalo Basin Marine
Mammal Laboratory to the Kahanamoku Lagoon. This alternative was attractive in
light of potential educational aspects and perhaps visitor interest, but was viewed as
difficult to achieve based on the laboratory's need for security and relative isolation, It
was deemed that this use was not compatible with present uses of the lagoon.

5.2 Improving Water Flow

Additional circulation within the public lagoon might be achieved by increasing the
pump size of the existing sea water return system. Although increasing the flow of
water through the Kahanamoku Lagoon should result in improved water quality,
increasing the existing pumping capacity would not address the problems associated
with the source of the water, which is too near the shore off Kahanamoku Beach. The
build-up of silt on the bottom would still need to be addressed. There would be little
increase in recreational activity in the lagoon because the adjacent ocean would offer the
same amenities. Further, there would be no economic incentive for the project to
proceed, nor any pay-back to the state and county governments.

5.3 No Action Alternative
The Hilton has the option of taking no action. However, this would not achieve any

particular objective. The lagoon water quality and its deteriorating value as a
recreational amenity would continue unabated. No economic incentive would exist for
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increasing circulation within the lagoon to the extent possible with the present
proposal.

5.4 Project Alternatives

This environmental assessment presents several design alternatives for the sea water
intake line, the construction of which will have the greatest impact on the high use
public beach area. Once constructed, the sea water system will have no impact on
recreational uses on or seaward of Waikiki Beach. The alternative pipe routes are
discussed in Section 2.5.4. Route C is judged to produce the least disruption of public
use of the beach. Because alternative Routes B and C do not entail threading pipe
through existing openings, the size of the pipe is not restricted. With these alternatives,
a single 36-inch diameter pipe can be used. The larger pipe size would allow for
additional flexibility in maximum pumping rates. While the present proposal is deemed
to be more than adequate to produce good water quality in the attraction and the public
lagoon, additional pumping capacity could be achieved with the larger pipe by
increasing the pump size.

68



.

1

-l

i

[t

1

.1

!

6.0 Mitigation Measures

Mitigation measures to reduce adverse environmental and social impacts address both
short-term and long-term impacts. Short-term mitigation measures include performing
construction activities (sheet pile installation, etc.) in compliance with applicable noise
quality regulations in order to minimize potential noise impacts on adjacent developed
areas; use of dewatering plume control devices and systems, and use of traffic control
and safety systems. Further, the project will fully comply with applicable federal, state,
and county archaeological, historical and cultural features preservation laws, rules and
regulations.

6.1 Short -Term Impacts

The site is located amidst a populous resort. Adjacent buildings on the site and nearby
properties would be most affected by the proposed construction activities. The
construction of the offshore pipe line will take place across a shore and in waters visible
to large numbers of residents and visitors. Thus, construction practices will require
close scrutiny throughout the planning and implementation process to avoid
encountering problems and complaints on a regular basis.

Noise impacts would be minimized by limiting construction activities to daylight hours,
generally between 7:30 a.m. and 4:30 p.m, Monday to Friday (excluding holidays).
Properly muffled equipment would be used in accordance with State Department of
Health guidelines. Impacts on air quality would be decreased by use of dust control
measures, keeping vehicles on paved areas when possible, and conforming to State
Department of Health regulations regarding noise, vehicle, and fugitive dust emissions.

Use of proper signs, barricades, and flag persons would minimize traffic problems
during construction and ensure safety of motorists and pedestrians. Considering no
thoroughfare currently exists, there would be minor to no impact on vehicular/
pedestrian circulation. In the event that utility disruptions would be necessary, and this
is extremely unlikely, they would be coordinated with the appropriate utility companies
and announced to those affected.

Construction of the offshore intake pipes will potentially generate turbidity during
trenching through the limestone remnant. A barge will have to be positioned in the
catamaran turning basin. The spread of turbid water can be mitigated by the use of
turbidity screens under some conditions, and will be employed. Use of alternative Route
C with the pipe passing along and then under the basalt stone breakwater will probably
generate less of a sediment plume if the material through which trenching would
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proceed is loose (sand and limestone rubble). Construction methods and best
management practices will be subject to detailed review by State of Hawaii, Department
of Health as part of the Section 401 Water Quality Certification required by the
Department of the Army permit for this work.

6.2 Long-Term Impacts

“The proposed Hilton Lagoon project will result in a one-third decrease in the area of
the Duke Kahanamoku Lagoon available to the public. This impact is not considered
significant because of the small number of users of the lagoon (particularly the mauka or
east end) in its present state. However, this impact will be offset by the following

benefits to the State and the public:

e The lagoon will be desilted and the water circulation system vastly
improved at no cost to the State;

« Replenishment of beach sand along the southwest side of the lagoon
would follow silt removal, vastly improving the beach conditions in

this area;

o The recreational value of the lagoon will be enhanced, resulting in an
overall increase in public use of both the lagoon waters for swimming
and the adjacent public beach for sunbathing;

« The developers would be fully responsible for maintenance of water
quality in the public and private portions of the Duke Kahanamoku

Lagoon;

o The proposed commercial facility will increase (and diversify)
recreational and educational opportunities for visitors and residents
alike without significant environmental disturbance;

« Improvements in the water quality of the State-owned Ala Wai Boat
Harbor could result as 2 by-product of the proposed lagoon
circulation improvements;

« Additional employment in the ocean recreation field for 80 to 120
persons, 75% anticipated to be students and graduates of ocean-
oriented programs at the University of Hawaii, the Community
College system, and other local colleges;
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e The State will receive lease rent income and tax income from the
Hilton Lagoon operations.

« Two water quality monitoring stations set up according to
Department of Health standard operating procedures, enabling the
DOH to increase it's recreational waters monitoring network.

6.2.1 Water Quality Monitoring

The project proposes to improve the water quality and recreational potential of the
Duke Kahanamoku Lagoon for the benefit of the public. Post-construction monitoring
which relates to the operation of the facility shall take place based upon a monitoring
plan that shall be acceptable to the Department of Health, State of Hawaii or other

applicable government monitoring agency.

This environmental assessment discusses a number of water quality parameters that can
be used to indicate one or another aspect of water quality (Section 3.3.8 and Appendix
C) and it is anticipated that monitoring for parameters listed in the State of Hawail
water quality regulations (DOH, 1992; HAR §11-54-06) would be undertaken on a some
regular basis to demonstrate that water quality improvements have occurred in the
public lagoon as well perhaps in the Ala Wai Boat Harbor at the sea water return
discharge points. These programs will be developed as part of compliance requirements
for a Section 401 Water Quality Certification (U.S. Army Permit) and NPDES permit
requirements (DOH). During construction monitoring may be imposed as part of the
Section 401 WQC and/or general permit requirements for construction site dewatering
activities. Monitoring of the water quality within the proposed attraction will be part of
the overall operations and maintenance plan to insure the health and safety of the
participants as well as the resident biota. However, within the state's water quality
regulations, recreational "suitability" in marine waters is determined by regular
monitoring of enterococcus bacteria (HAR §11-54-08 Specific Criteria for Recreational

Areas).

About 20 years ago the State Department of Health set up stations for recreational
water quality monitoring at various state beaches (including one station in Kahanamoku
Lagoon) based on popularity, accessibility, and available funding. The Department
originally sampled once every six days so that a 7 week cycle would yield samples from
every day of the week. Due to budget cuts in the last few years, the DOH has cut back
sampling to once every week, sampling on a Monday or Tuesday, in order not to incur
weekend overtime costs. Comparison of data has suggested no difference in the means
between sampling at the beginning of the week as opposed to sampling on all days of

the week.



The following proposed monitoring plan is based on the recreational water quality
standard outlined in HAR §11-54-08. Samples will be collected at the Kahanamoku
Lagoon at two sites (L1 and L2 in Figure 15). The samples will be analyzed for salinity,
temperature and enterococcus. Based on the recommendation of Dennis Lau (Chief,
Clean Water Branch, Department of Health) sampling will occur once every six days for
a year. Once a data base is established, sampling once a week would be undertaken. The
monitoring data would be provided directly to the Department of Health allowing them
to eliminate an existing sample station in the lagoon and utilize the funds to establish a
station elsewhere on Oahu.
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APPENDIX A.1

Comments Received

(and reproduced in the draft EA dated April 1983)
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APPENDIX A.2

Comments Received

(in response to the draft EA distributed in April 1994)
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APPENDIX A.2

The following list represents agencies and individuals provided one or
more copies of the draft EA. Comment letters were received from each of
the individuals or entities marked by a v on the list. Comment letters and
responses to comments are included in this appendix. The comment
letters are arranged in the order presented by the list with the associated

response letter immediately following.

Federal Agencies:

v US. Army Corps of Engineers
Pacific Ocean Division, Bldg. 230
Fort Shafter, Hawail 96858

v U.S. Department of Interior
Fish and Wildlife Service
PO. Box 50156
300 Ala Moana Blvd.
Honolult, Hawaii 96850

U.S. Department of Commerce
National Marine Fisheries Service
2570 Dole Street

Honolulu, Hawaii 96822

State Agencies:

v Department of Land and Natural
Resources
1151 Punchbowl! Street
Honolulu, Hawaii 96813

v Department of Accounting
and General Services
1151 Punchbowl Strest
Honolulu, Hawaii 96813

v Department of Business, Economic
Development and Tourism
220 S. King Street, 11th Floor
Honolulu, Hawaii 96813

v Department of Business, Economic
Development and Tourism
State Energy Office
335 Merchant Street, Room 110
Honolulu, Hawaii 96813

v Department of Education
1390 Miller Street
Honolulu, Hawaii 96813

Department of Hawaiian Home Lands
335 Merchant Street
Honolulu, Hawaii 96813

State Historic Preservation Division

Department of Land and Natural
Resources

33 So. King Street, 6th Floor

Honolulu, Hawaii 96813

Department of Health

919 Ala Moana Blvd., 3rd Floor
PO. Box 3378

Honolulu, Hawaii 96801

Departmernt of Transportation
869 Punchhow] Street
Honolulu, Hawaii 96813

Office of State Planning

Coastal Zone Management Office
PO. Box 3540

Honoluiu, Hawaii 96811-3540

Office of Hawaiian Affairs
711 Kapiolani Blvd., Suite 500
Honolulu, Hawaii 96813

University of Hawaii

Water Resoiurces Research Center
2540 Dole Street, Holmes Hall 283
Honolulu, Hawaii 96822

University of Hawaii
Environmental Center

2550 Campus Road, Crawford 317
Honolulu, Hawaii 96822



City & County Agencies:

v Department of Land Utilization
City and County of Honolulu
650 So. King Street
Honolulu, Hawaii 96813

v Board of Water Supply
630 S. Beretania Street
Honolulu, Hawaii 96813

v Department of General Planning
City & County of Honolulu
650 South King Street
Honolulu, Hawaii 96813

v Department of Parks and Recreation
City & County of Honolulu
650 South King Street
Honolulu, Hawaii 96813

v Department of Public Works
City & County of Honolilu
650 South King Street
Honolulu, Hawaii 96813

v Department of Transportation
Services
City & County of Honolulu
650 South King Street
Honolulu, Hawaii 96813

Honolulu Police Department
801 S. Beretania Street
Honolulu, Hawaii 96813

Mr. Ben Lee

Office of Waikiki Development
City & County of Honolulu
Honolulu Hale

Honolulu, Hawaii 96813

Interested Organizations:

v Ray Tabata
Sea Grant Extension Service
University of Hawaii
1000 Pope Road, MSB 215
Honolulu, Hawaii 96822

v Dean Chuck Gee

School of Travel Industry
Management

University of Hawaii

George Hall 346

2560 Campus Road

Honolulu, Hawaii 96822

Bruce Carlson

Waikiki Aquarium

2777 Kalakaua Avenue
Honolulu, Hawaii 96815

Christina Kemmer

Waikiki Improvement Association
2270 Kalakaua Avenue, Suite 1700
Honolulu, Hawaii 96815

Tom Sakata

Hawaii Visitors Bureau
2270 Kalakaua Avenue
Honolulu, Hawaii 96815

Paul Lister

Chamber of Commerce of Hawaii
1132 Bishop Street, Suite 200
Honolulu, Hawaii 96813

American Lung Association
245 North Kukui Street
Honolulu, Hawaii 96817

Outdoor Circle
1110 University Avenue Suite 406
Honolulu, Hawaii

Steve Langford
Commodore
Hawaii Yacht Club

Frank Thomas
Commodore
Waikiki Yacht Club

John Kelly
Save ocur Surf
Honolulu, Hawaii 96816

Judy Stryuk

Ala Moana Bowls Coalition
¢/0 4188 #4 Keanu Street
Honolulu, Hawaii 96816
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Ms. Janet Clark

Waikiki/Oahu Visitors Association
Pauahi Tower

1001 Bishop Street, Suite 477
Honolulu, Hawaii

Ms. Pat Tummons
Environment Hawai'i

200 Kanoilehua Ave., # 103-325
Hilo, Hawaii 96720

Ms. Briana Poilon

Waikiki Tenants United

¢/0 Waikiki Community Center
310 Paoakalani Room 205E
Honolulu, Hawaii 96815

Interested Individuals:

George Downing
302] Waialae Avenue
Honolulu, Hawaii 96816

Rick Bernstein
4373 Hopeloa Place
Honolulu, Hawaii 96816

Col. Wright Hiatt c¢/o Representative
Duke Bainum's Office

Hawaii State Capitol

Honolulu, Hawaii 96813

El d Officials (State):

Senator Bert Kobayashi
Hawaii State Capitol
Honolulu, Hawaii 96813

Representative Duke Bainum
Hawaii State Capitol
Honolulu, Hawaii 96813

Senator Joe Tanaka
Hawaii State Capitol
Honolulu, Hawaii 95813

Representative Romy Cachola
Hawaii State Capitol
Honolulu, Hawaii 96813

Elected and Appointed Officials (City):

Mayor Frank Fasi
Honolulu Hale
Honolulu, Hawaii 96813

Jeremy Harris

Managing Director
Honolulu Hale

Honolulu, Hawaii 96813

Gary Gill

Chair, City Council
Honolulu Hale

Honolulu, Hawaii 96813

Andy Mirikitani

City Council

Honoiulu Hale

Honolulu, Hawaii 96813

John DeSoto

City Council

Honolulu Hale

Honolulu, Hawaii 96813

Leigh-Wai Doo

City Council

Honolulu Hale
Honolulu, Hawaii 96813

John Henry Felix

City Council

Honolulu Hale
Honolulu, Hawaii 96813

Steve Holmes

City Council

Honolulu Hale
Honolulu, Hawaii 96813

Donna Mercado Kim
City Council

Honolulu Hale
Honolulu, Hawaii 96813

Rene Mansho

City Council

Honolulu Hale
Honolulu, Hawaii 96813



Waikiki Neighborhood Board Members:

v

Arnold Morgado, Jr.
City Council

Honolulu Hale
Honolulu, Hawaii 96813

Sam Bren
1717 Ala Wai Blvd #504
Honolulu, Hawaii 96815

Joe Bowen
1778 Ala Moana Blvd., #3020
Honolulu, Hawaii 96815

Rodger Snow
1819 Lipeepee Street
Honolulu, Hawaii 96815

Frances Delany
469 Ena Road #2207
Honolulu, Hawaii 96815

Mary-Jane McMurdo
469 Ena Road # 2403
Honolulu, Hawaii 96815

Chris Zivalich, Jr.
1778 Ala Moana Bivd, #2901
Honolulu, Hawaii 96815

Anita Benfatt
430 Kaiolu Street #409
Honolulu, Hawaii 96815

Joan King
2211 Ala Wai #1514
Honolulu, Hawaii 96815

Betty Johnson
417 Namahana Street #14
Honolulu, Hawaii 96815

Clifford Reynolds
2092 Kuhio Avenue #1601
Honolulu, Hawaii 96815

Duke Sturgeon
444 Namahana Street #2C
Honolulu, Hawaii 96815

v Brett White

1909 Ala Wai Blvd. #301
Honolulu, Hawaii 96815

Richard Felker
2415 Ala Wai Blvd., #301
Honolulu, Hawaii 96815

Scott Hamilton, Jr,
PO. Box 8803
Honolulu, Hawaii 96815

Georgia Miller
2457 Ala Wai Blvd, #3
Honolulu, Hawaii 96815

Carol Sword
243 Liliuokalani Avenue, #106
Honolulu, Hawaii 96815

John Van Qlden
2572 Lemon Road #508
Honolulu, Hawaii 96815

Adjacent Neighborhood Boards:

Chair, Moilili-McCully N eighborhood
Board

¢/0 Neighborhood Commission

530 S. King Street

Honolulu, Hawaii 96813

Chair, Ala Moana Neighborhood
Board

¢/o0 Neighborhood Commission

530 S. King Street

Honolulu, Hawaii 96813
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BACKGROUND

The present system for seawater circulation in the Hilten
Hawaiian Lagoon consists of a pumped discharge and gravity
inflow. This system inherently maintains a lower water level
in the lagoon relative to the ocean and the ground water
table. The proposed system would put the pump on the intake
1ine and discharge by gravity. The proposed system would
therefore prevent inflow from the groundwater and improve the
water quality.

The water quality of the inflow then becomes the most
important determinant of the water quality in the lagoon.
Presently the intake is inside the reef just adjacent to the
lagoon. The water in this area is continuously turbid because
of poor circulation, a bottom consisting of very fine sediment
and direct shoreline inflow. In order to avoid continuous
water quality problenms the intake has to be relocated ocutside
of the reef in an area of better circulation. Under most
conditions a direct intake in this area will supply water of
acceptable gquality to the lagoon, however under storm
conditions and during those times when the discharge from the
Ala Wai canal moves along the shoreline in the Diamond Head

_direction the water quality at the propesed new intake site

will be unacceptable. During those times an alternative intake
system using an in-place sand filter is proposed.

The field observations reported herein were to assess the
possibility of locating such an in-place filter systenm in the
catamaran channel serving the Hilton pier.

Hilzon Hawailan Legoon Field Investigations for a New Water Intake System
by OCEES. International, Inc., Honoluluy, Hawaii, December 1989 2



I I B

I

1

Tl

OBSBERVATIONS

SCUBA observations were conducted inside the reef, within
the catamaran channel and in the 1lagoon. Water quality
conditions were visually noted and the depth of sand or fine
sediment was probed using a marked steel bar. The results
supplemented previous observations and experience in the area.

The accompanying schematic figure shows the locations
where observations were made. The water depth, sediment type
and thickness as well as brief notes are given in the table.
In general the observations showed that the conditions inside
the reef would not be acceptable for the new intake while the
area in the vicinity of the catamaran channel is likely to be
a good location. The depth of sand found in the catamaran
channel should be sufficient to serve as an in-place filter.
However, as discussed later, further tests have to be done to
quantify design parameters of such a filter system.

Both the area within the reef and the lagoon exhibited
significant stratification. This indicates 1little. mixing
energy and the possibility of developing anoxic conditions in
the bottom layer if sufficient organic material enters these

_areas. The black color of +he fine sediment in both of these

areas indicates the presence of hydrogen sulfide which is an
indication of just such conditions. Another observation of
some interest is the presence of small brown jellyfish
(diameters of about 5 cm) covering the bottom in parts of the
lagoon. These jellyfish caused stings to the exposed skin of
the SCUBA divers.

Hilton Mowaiisn Lagoon Field Investigations for a New Water Intake System
by OCEES International, Inc., Honolulu, Hawaii, ODecember 1989 3
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RECOMMENDATIONS

Although the preliminary field observations indicated
that an in-place filter could be located in the catamaran
channel more detailed cbservations are needed to locate the
piping system. It js recommended that such detaijled field
observations be conducted including accurate locations, sand
depth determinations and sand samples for size distribution
analyses. The final configuration of the in-place sand filter
system will depend on the configuration and thickness of the
sand area.

Tt is also recommended that a column filter test be
conducted using sand found in the catamaran channel and the
overlying seawater. This test will determine the head loss
through the filter sand at the proposed flow rate of 0.5 GPM
per square foot. It will also show what water quality can be
expected from such a filtering system.

With this information a water intake system for the
proposed Hilton Hawaiian Lagoon can be designed to supply
water with acceptable water quality even under adverse ambient
water quality conditions.

Hilton Hawaiien Lagoon Field Investigations for a Hew Vater Intake System
by OCEES International, Inc., Honolulu, Hawaii, December 1989 4
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- Hilton Hawaiian Lagoon Improvement
Pield Investigation of July 25, 1989
Summary of Station Locations in Pigure 14D010

Station Water Thickness of Composition Comnments

# Depth sand layer of sand layer

1 8 ft 3-3.5 £t fine silt notable water
stratification

2 9 ft 6 inch fine sand

3 10 ft 4 £t sand white top layer

: approx. 2 inch

thick; darker
layer below
2 inch depth

4 11 £t 9 inch sand same as station
No. 3

5 12 £t . 3-4 ft sand ‘white top layer
approx. 3 inch
thick

6 12 £t 3-4 £t sand same as station
No. 3

7 8 ft 1 £t sand

8 8 ft 1-2 ft mud, silt Divers suffered

. jellyfish stings

9 . 8 ft 1ft mud, silt same as station
No. 8

10 8 £t 1-2 ft mud, silt same as station
No. 8

Table 1

Hilton Hawaiisn Lagoon Field Investigations for a New Watsr Intake System
by OCEES International, Inc., Honolulu, Hawafi, December 1989
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INTRODUCTION

As part of a program initiated to address specific environmental issues for a proposed
swim-through lagoon feature at the Hilton Hawaiian Village in Waikiki (Figure 1), a water
quality sampling program was started in May 1992. The purpose of the sampling effort
was two-fold: (1) to describe the water quality at several points off Duke Kahanamoku
Beach in order to assess source water for the proposed lagoon; and (2) to describe the
water quality in the existing Kahanamoku Lagoon and nearby Ala Wai Yacht Harbor to
assess the potential improvement the discharge from the proposed feature might
provide to these areas. Samples were collected at most locations weekly in May 1992,
then once every other week (formightly) between June and December 1992, Most
samples were analyzed for the following parameters, although for some locations only
selected analyses were undertaken in order to answer specific questions:

Temperature and salinity

pH

Dissolved oxygen

Turbidity and suspended solids

Nutrients (nitrate + nitrite, ammonia, total nitrogen, and total
phosphorus)

Fecal coliform and enterococcus bacteria

Chlorophyll

A total of four locations were sampled off Kahanamoku Beach (Figure 2): "W1" located
directly off the beach approximately where the beach shore is closest to the Kahanamoku
Lagoon; "W2" located in the turning basin off the Hilton pier; "W2S" located
approximately midway out from the pier to the outer channel markers for the Catamaran
Channel; and "W3" located near the outer channel markers of the Catamaran Channel.
Samples from the Catamaran Channel were collected off the Hilton catamaran during a
regular scheduled shuttle to the Atlantis Submarines dive site off Waikiki. AECOS
acknowledges the friendly cooperation of Atlantis Submarines and the shuttle boat
captains in this effort. Because these samples were intended primarily to compare water
quality at locations offshore which might serve as source water for the proposed lagoon
project, an important consideration was a comparison of the turbidity and suspended
solids in these locations. Only station "W1" was sampled regularly and samples analyzed
for the full suite of properties and analytes. Stations "W2" and "W3" were sampled
regularly for all of the parameters except temperature, salinity, and dissolved oxygen.
Station "W2S" was sampled occasionally for selected parameters, primarily to assess
whether this location more closely resembled the inside of the Catamaran Channel ("W2")

or the outside ("W3").
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Figure 2. West end of Waikiki showing reef bottom types
after AECOS (1981) and the water quality locations sampled
between May and December, 1992.
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Two locations were sampled in the lagoon (Figure 2): Station "L1" just off the east shore
behind Kahanamoku Beach and Sta. "L2" off the northwest or Ala Wai side of the water
body. Both locations were sampled regularly and samples analyzed for the full suite of
properties and analytes. Two locations were also sampled in the Ala Wai Yacht Harbor
(Figure 2): "Al" at the head of the middle basin, and "A2" at the head of the innermost
basin, essentially off the culvert draining parts of the Hilton Hawaiian Village. Only "Al1"
was sampled regularly for the full suite of analyses. Staton "A2" was sampled
approximately fortnightly from October 26 for microbiological parameters only.

Table 1. Laboratory analytical methods and instruments
used in the water quality study.
Analysis List Method Reference Instrument
pH EPA 150.1 EPA (1979) Orion SA 250 pH meter
Temperature ;rhg;mzxr u;-'alibrater: to YSI Model 57 DO meter
Cc crmometer
(EPA 170.1) EPA (1979)
Dissolved Oxygen | EPA 360.1 EPA (1979) YSI Model 57 DO meter
Salinity field - refractive index Reichert-Jung
refractometer
Turbidity Methed 2130B Standard Methods Turner nephelometer
{EPA 180.1) 18th Edition (1992)
Suspended Solids | Method 2540D Standard Methods Mettler H31 balance
(EPA 160.2) 18th Edition (1992)
Nitrate + nitrite EPA 353.2 EPA (1979) Technicon AutoAnalyzer I
Ammonia alkaline phenoi Solorzano {1969) Technicon AutoAnalyzer Il
Total Nitrogen persuifate digestion | D'Elia (1977) Technicon AutoAnalyzer II
/EPA 353.2
Total Phosphorus | persulfate digestion | Koroleff (1977) Technicon AutoAnalyzer Il
/EPA 365.1
Chlorophyll o Method 10200 Standard Methods Tumer model 112
18th Edition (1992) fluorometer
Fecal coliform MF Standard Methods
Method 9222 D 17th Edition (1989)
Enterococcus MF Standard Methods
Method 9230 C 17th Edition (1989)

ANALYTICAL METHODS

The analytical methods used for testing water samples in this study are listed in Table 1.
Note that not all of the references cited in this table are given in the References Cited
section of this report. Water samples were collected directly into sample bottles from
just below the surface (i.e., within 0.3 m) at most locations. However, samples for
Stations W2, W2S, and W3 were first collected into a 5-gallon plastic bucket, usually while
the catamaran was underway. These samples also represent surface samples.



Measurements of temperature, dissolved oxygen (DO), and salinity were made in the
field. Both temperature and DO were measured with a YSI oxygen meter. Salinity was
measured by a hand-held refractometer. Because the sampling method at Stations W2,
W2S, and W3 resulted in considerable agitation of the water, field measurement of
dissolved oxygen (DO) and temperature were not made at these locations. All field
instruments were calibrated in the laboratory prior to sampling. The DO meter was air
calibrated in the field at the start of sampling and checked at each station prior to
making a measurement. Turbidity and pH were measured in the laboratory immediately
upon return from the field. All other measurements were made in the laboratory on
water samples placed on ice in the field, then held refrigerated at 4°C until the analysis.

RESULTS

The results of the water quality analyses by sample are presented in detail in Appendix
A. These data have been summarized in various ways in the text tables that follow. The
sampling events are grouped intc dry season and wet season periods in Appendix A
based upon the definition provided in the State of Hawaii water quality regulations (DOH,
1992). The "dry season” is defined as all sampling dates between May 1 and October 31;
the "wet season” is defined as dates between November 1 and April 30. For each season,
mean values are calculated. These are arithmetic means (simple averages) for
temperature, salinity, DO, and pH. For all other parameters, the values are geometric

means.

The results of water testing at the established monitoring locations between the outer
part of the Catamaran Channel and the nearshore area off Duke Kahanamoku Beach are
summarized in Table 2. This table shows calculated means and standard deviations for
the entire data set by location (that is, the wet season and dry season values have been
combined). The column labeled "n" provides the number of data points. Although the
data sets are weighted in favor of dry season measurements, this bias affects all of the
locations more or less equally. Inclusion of the standard deviations provides a statistical
basis for comparisons of the means. For temperature, salinity, dissolved oxygen, and pH
the mean and standard deviation are calculated as normally defined. For all of the other
parameters, the mean is a geometric mean and the standard deviation is calculated on
the log values, then added and subtracted from the mean of the logs before conversion

to antilogs.

Table 2 compares the results from three stations located between the beach and the
outer channel marker off Kahanamoku Beach. Of particular interest in these data are the
differences between the nearshore sample (Station W1) and the several channel locations
(Stations W2, W2S, and W3) because the former is separated from the channel and
turning basin by a shallow limestone remnant ("rcs” in Figure 2) which restricts water
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circulation somewhat. Although temperature and DO were not measured at the offshore
sites, the impact of the restricted circulation is evident. Significant differences exist
between the turbidity and the suspended solids (or NFR) means from either side of the
barrier (i.e., comparing W1 with W2). Turbidity, as expected, improves offshore, although
the differences between the W2 and W3 means are not significant in this data set.
Suspended solids is more variable at the seaward end of the Catamaran Channel, and a
probable explanation is that wave action on the reef front sometimes stirs very fine sand
into the water column. Sand particles generally do not much influence nephelometric
turbidity readings {the particles settle too fast in the instrument), but would be weighed
in a suspended solids measurement.

TABLE 2. Water quality data summary for Duke Kahanamoku Beach and
the Catamaran Channel off Waikiki based on samples collected
between May 1992 and December 1992.
w1l w2 w3
Kahanamoku Beach Turning Basin Outer Channel
n mean  std.dev, n mean  std. dev., mean  std. dewv.
Temperature 15 28.5 275-295 - - -
(°C)
Salinity 14 33 31-35 1 - — ! - -
(ppt)
Diss. Oxygen 15  6.15 44-79 |0 - 0 -
(mg/L) .
pH 22 823 817-829 {21 8.24 818-830 |17  8.21 815-825
(pH units)
Turbidity 22 356 1e4-769 |21 0.83 o0s0-137 |17 047 o022-100
(ntu)
TSS 22 199 n3-3s0}19 5.1 30-86 |17 4.1 12-13.2
(mg/L)
NO3+NO3 2 2 t.9 121 2 1-7 7 2 1-7
{ng N/L)
NH3 2 4 2.9 21 5 3. |17 5 2-13
: (ng N/L}
Total N 2 190  i33-270 |21 166  1n9-232 [ 17 150  9v-228
(ng N/L)
Total P 22 16 6-47 21 6 2.23 17§ t-24
(ng P/L)
Chlorophylla | 22 0.88 o040-193 | 2 0.35 o21-05 [ 17 Q.27 0.15-048
(ng/L)




The nutrient data provide only a suggestion of influence of the limestone barrier. The
dissolved, inorganic mean values for ammonia are slightly lower close to the beach. To
the contrary, the total nitrogen and total phosphorus values are slightly greater.
Although inputs are BOt known, these differences suggest that the water near shore has
a greater residence tifle on the reef, allowing for more uptake of dissolved nutrients by
algae. The higher meanl chlorophyll o value inshore supports this conclusion.

Table 3 compares three stations representing somewhat confined waters. Stations L1 and
12 are Kahanamoku Lagoon stations, positioned on opposite sides (east to west) of this
manmade marine lagoon. Station Al is from the innermost part of one of the Ala Wai

vacht Harbor basins as shown in Figure 2,

The summary indicates that while some minor differences in water quality may exist
between the western and eastern sides of Kahanamoku Lagoon, the differences are not
statistically significant. For most of the parameters, the data from the Ala Wai Harbor
station (Station Al) are not significantly different from the lagoon data, although several
trends are apparent. For example, all of the nutrient values and chlorophylle have higher
mean values in the harbor, indicating a greater level of eutrophication in the harbor as
compared with the Jagoon. On the other hand, mean turbidity and suspended solids
values for the harbor are somewhat lower than those for the lagoon. Perhaps if more
samples had been collected during the wet season, these differences would be less or

reversed, since runoff from heavy rains should have a greater impact on the Ala Wai than

on the lagoon.

Dissolved inorganic pitrogen (nitrate, nitrite, and ammonia) is significantly higher in the
Ala Wai than in Kahanamoku Lagoon. The total nitrogen and total phosphorus also are
greater on average int the yacht basin, although the differences are not significant in the
data set (a consequence partly of the high variability of these constituents in the Ala Wai
samples). Nitrate plus nitrite and ammonia concentrations were also highly variable in
the yacht basin (NO3+NO2 range was < 1 to 685 png N/L in 22 samples; NH3 range was 3
to 96 pg N/L in 22 samples), quite possibly reflecting the intermittent nature of land
runoff into the Ala wai canal which presumably has a considerable influence on nutrient

content of the canal waters.

When a comparison {$ made between the waters directly off Waikiki Beach in front of the
Hilton and those of (he Kahanamoku Lagoon and the inner Ala Wai Yacht Harbor, we see
that most differences are not statistically significant. However, the turbidity and
suspended solids are significantly higher directly off the beach. This may be due simply
to the considerable activity there by swimmers and waders. Certainly, the waters from
the turning basin outwards (Stations w2 and W3) are significantly better with respect to
water clarity. Considering nutrients and chlorophyll concentrations, the lagoon waters
differ significantly from the waters off Kahanamoku Beach only in having a higher mean
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‘ b chlorophyll o content, a usual consequence of a longer residence time. The lagoon and
— harbor waters further the evidence of a trend of increasing total N and total P apparent
i l from outside to inside, with the harbor samples representing the "innermost” of the
locations sampled. With respect to inorganic nutrients (nitrates and ammonia), the
P lagoon and reef waters are not much different from each other, but the harbor waters
| " have significantly higher mean concentrations than the reef waters.
By
- TABLE 3. Water quality data summary for Duke Kahanamoku Lagoon
- and the Ala Wai Yacht Harbor based on samples collected
» between May 1992 and December 1992.
L1 L2 Al
o Kahanamoku Lagoon Kahanamoku Lagoon Ala Wai Harbor
— n mean  sid.dev. 1 mean Std.dev. n mean  std. dev.
— Temperature 17 27.9 262-206 |17 288 213-303 |16 27.5 260-292
_J {(°C)
Salinity 15 32 28-36 |16 32 28-36 |15 30 22-37
i (ppt)
i Diss. Oxygen 183 64 s3-75 |17 6.8 s6-19 |17 5.7 4.6-6.7
_ (mg/L) _
N pH 99 8.22 s13-831 |22 825 sis-83 |22 817 809-825
— (pH units)
— Turbidity 27 2.40 158-364 |22 2.44 127-468 | 22 1.19 049-280
(ntu)
- TSS 99 100 si1-196 |22 102 ss-188 (21 5.6 26-122
- (mg/L) _
. NO3+NO3 2 2 <t-7 |22 3 1.9 |22 30 6- 145
(ug N/L)
o NH3 22 5 2.1 |22 5 3.9 |22 20 §-48
— (ng N/L)
_ Total N 22 199 ue-2711 |22 212 169-265 |22 288 180 - 453
: (ug N/L)
~ Total P 2 11 4-32 |22 10 3-36 |22 20 7-57
- (ng P/L)
_ Chlorophylla |22 2.6 104-648 |22 2.4  122-455 22 3.4  168-838
'! {ug/L)
_ Microbiological results (fecal coliforms and enterococci) are presented in Appendix A and
o summarized in the Discussion section of this report. Because of the considerable
- variability in bacteria levels in several of the locations sampled, instances of "TNTC" (tco
:




pumerous to count) or "CONFL 4x" (confluent growth at % dilution, essentially TNTC)
were obtained. These TNTC results indicate high counts: bacterial concentrations
exceeding the water quality standards. However, such results can not be used in
calculating mean values and for this reason the microbiological results are not
summarized in Tables 2 and 3. Mean values given in Appendix A are geometric means
calculated after substituting 0.5 col./100 ml for any < 1 counts and ignoring any TNTC
(or CONFL 4x) counts. Thus, the means would underestimate the true temporal averages

at some stations.

The following can be said to summarize the results of our May through December 1992
sampling efforts. Fecal indicator bacteria were usually not detected in the offshore
waters (Station W3). Levels of these bacteria were variable, but generally low in nearshore
waters off Kahanamoku Beach (Stations W1 and W2). In the Kahanamoku Lagoon
(Stations L1 and 1.2) during the dry season, levels rose slightly compared with the water
off the beach, while in the wet season the increase was considerable. Counts at Station
Al in the Ala Wai were similar to those in Kahanamoku Lagoon. A brief period of
sampling in the innermost basin of the yacht harbor (Station A2) showed this area to be
more contaminated than the middle basin.

DISCUSSION

PREVIOUS STUDIES

A study of the Waikiki fringing reef conducted by the University of Hawaii (Chave, Tait,
Stmson, and Chave, 1973) included water quality sampling. However samples were
collected only in areas where water depths exceeded 8 feet (essentially only seaward of
the reef margin). To quote the report, "The analyses [revealed] little of an unusual
nature”. Many of the total nitrogen and total phosphorus concentrations were in excess
of State of Hawaii standards for Class A waters. This fact is not unusual for surface
samples off urban Oahu and given the limited nature of the U, H. sampling effort.

A detailed study of the water quality of the Ala Wai Canal is presented in Harris (1972).
This study mostly ignored the yacht harbor basin, but provides an excellent picture of
the water quality conditions in the canal from two decades past.

A survey of the water quality of the Ala Wai Canal by OI Consultants involved multiple
samples collected between October 1991 and January 1992. Sampling was conducted
once a month at 16 locations (plus some stream samples) between the ocean outside the
outer channel markers for the Ala Wai Yacht Harbor and innermost parts of the Ala Wai
Canal. Three depths were sampled at most stations. It is interesting to note that these
samples were collected to assess a proposal to enhance the water quality of the Ala Wai
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Canal by pumping sea water from off Waikiki into the upper end of the long channel
mauka of Waikiki (Edward K. Noda & Associates, 1992).

WATER CLARITY

Water clarity is an important consideration in manmade water features, particularly
where the view is through the water column as in the case of aquariums and the
proposed Hilton Lagoon project. One measure of water clarity is the nephelometric
turbidity (reported as ntu or nephelometric turbidity units) which essentially quantifies,
by comparison to a set of {formazin) standards, the amount of light reflected by a water
sample. A more direct measure related to water clarity is the dry weight of the
particulates in a given volume of sample, determined by filtration on a standard filter.
This measure is called the non-filterable residue (NFR) or the total suspended solids (TSS)
value. Although nephelometric turbidity and TSS may correlate in samples from the same
general area, they do measure different propertes. For example, an equal content or
weight of dark particles reflecs less light, thus yielding a lower ntu value. Fine sand
stirred by wave action will add considerably to the TSS, but may have little influence on
the ntu value because the particles settle out rapidly in the instrument,

Samples from various distances off Kahanamoku Beach are of interest in assessing the
source of water for the proposed Hilton Lagoon water feature, Water clarity generally
improves with increasing distance from shore, away from such adverse influences as
waves breaking against a reef or shore, and soil laden runoff from land drainage.
Nutrient inputs to nearshore waters, particularly the confined waters of bays and
lagoons, can promote the growth of microscopic algae called phytoplankton. The density
of phytoplankton influences the color and clarity of the water. For example, Harris (1972)
found that some 20 to 30 % of particulate matter in the Ala Wai was phytoplankton.
Edward K. Noda and Associates (1992) concluded that factors (such as residence time
and nutrient inputs) which promoted phytoplankton growth in the canal were key to
improving water clarity. Thus, the discussion here of particulates in relation to water
clarity is only part of the picture. Additional considerations are treated in the discussion
under Nutrients beginning on page 16.

Table 4 summarizes (as geometric mean values) the 1992 measurements of water clarity
for both the dry (May 7 through October 26) and wet (November 11 through December
26) season samples off Kahanamoku Beach. Included in Table 3 are geometric means of
turbidity and total suspended solids for samples collected by OI Consultants in the Ala
Wai entrance channel, midway out (Sta. 2) and just seaward of the outer channel markers
(Sta. 1). These geometric means represent six sampling events each, with three depths
(surface, mid-depth, and near bottom) sampled each event during one dry (October) and

10



five wet season (November through March) months. The most seaward sampling location
(OI Sta. 1) was further off the reef front than our Station W3.

Table 4. Turbidity and suspended solids geometric means for
Waikiki nearshore to offshore waters sampled by AECOS, Inc.
between May and December, 1992 and OI Consultants between
October 1991 and March 1992.

Station (season) Location Number Turbidity Suspended
of (ntu) solids (mg/l)
. samples
W1 (dry season) Kahanamoku Beach 17 3.7 20.3
W1 (wet season) " " 5 32 18.3
W2 (dry season) Turning basin 16 0.83 5.1
W2 (wet season) " " 5 0.84 5.0
W2S (dry season) Mid-channel 10 0.66 36
OI Sta, 2 (wet scason) Ala Wai Channel 18 0.82 3.2
W3 (dry season) Outer channel 13 0.44 9
W3 (wet season) " " 4 0.57 4.6
OI Sta. 1 (wet season) Outside Ala Wai 18 0.36 2.5

The results of sampling off Kahanamoku Beach demonstrate that, as expected, an
onshore-offshore gradient exists: water quality improves with distance from shore.
However, the most marked change occurs between Sta. W1 located just off the shore at
the beach and Sta, W2 located in the catamaran turning basin some 100 meters off the
shore. The wet and dry season means were not that different in our data set. Surface (0.5
meter) values for both turbidity and suspended solids were higher on nearly every
occasion than the values from deeper samples, although this relationship was not as
consistent for Station 2 or other Ol Consultants stations inside the Ala Wai.

Comparisons should also be made with the OI Consultants 1991 measurements at their
Stations 3 and 4 representing the middle of the main twning basin of the yacht harbor
and the place where the Ala Wai Canal enters the main turning basin, respectively.
Geometric means for the suspended solids measurements (n=18) were 4.5 mg/1 (Sta. 3
and 3.9 mg/1 (Sta. 4). Turbidity geometric means were 1.2 ntu (Sta. 3) and 1.5 ntu (Sta. 4).
These values reflect slightly better water clarity than our mean values for the
Kahanamoku Lagoon and the inner part of the Ala Wai Yacht basin (except for mean
turbidity, which was 1.19 ntu at our Station Al).

The State of Hawaii (DOH, 1992), water quality criteria provide a sense of what might be
typical values for "pristine” waters. No state standard currently exists for suspended

11
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solids in nearshore waters. Table 5 gives the criteria applicable to the Waikild reef and
offshore areas. The "geometric mean values not to be exceeded" for these waters are 0.50
ntu (wet season measurements) and 0.20 ntu (dry season measurements). Essentially
only the more seaward locations sampled off Waikiki (our Station W3 and OI Consultants
Stations 1 and 2) met the geometric mean criteria, which simply indicates that the waters
here are somewhat more turbid than would be considered ideal.

Table 5. State of Hawaii water quality criteria
for turbidity in open coastal waters,
Not to exceed Not to exceed
Geometric Mean more than 10 % more than 2 %
not to exceed: of the time: of the time:
Turbidity (as atu)
wet season 0.50 1.25 2.00
dry season 0.20 0.50 1.00

Table 6 summarizes the data sets for each station in terms of the turbidity water quality
criteria. For the geometric mean criteria, the calculated mean either exceeds or does not
exceed the criterion. For the other criteria, the table relates the percent of measurements
which exceeded each respective criterion value. In these cases, only OI Consultants
Station 1 and our Station W3 in the wet season met all of the various "limits”. Not
meeting the State water quality standards does not constitute a "violation" of any kind.
The implication is that these waters are of less than ideal quality with respect to
turbidity. In any event, moving water of the quality found at Stations W2, W2S, or W3
through the Hilton Lagoon project and eventually discharging either into the Ala Wai or
off Kahanamoku Beach would not cause turbidity problems in these areas. Without
considering possible removal through filtering beneath the Catamaran Channel sand and
settlement en route, or additions from whatever sources within the system, the discharge
would always be of equal or superior water clarity with respect to the receiving waters. A
different set of criteria applies ro the Ala Wai, and these are less stringent than those for
open coastal waters: the "geometric mean values not to be exceeded" for harbor waters
are 1.50 ntu (wet season measurements) and 0.40 ntu (dry season measurements).

Predicting the amount of particulates that could be added to the water stream passing
through the proposed Hilton Lagoon water feature is difficult. The use by swimmers
would actually contribute very little. Before entering, swimmers would be required to
shower, and any sand-size particles tracked in by swimmers, blown in by the wind, or
entrained in the intake stream will tend to settle out within the facility because of the
large cross-sectional area. Smaller particles (silt and clay) will mostly pass through the

12



lagoon. Fishes and other organisms {e.g., attached growth) will contribute particulates to
the outflow water. These particulates will be mostly organic and have a wide range of

sizes, but nearly neutral density in sea water.

Table 6. Percent of samples exceeding the State of Hawaii
water quality criteria for turbidity in open coastal waters.

Not to exceed

Not to exceed

Geometric Mean ~ more than 10 % more than 2 %
not to exceed: of the time: of the time:
dry wet dry wet dry wet
Station W1 exceceded  exceeded 100 % 100% 88 % 80%
Station W2 exceeded  exceeded 81% 40 % 31% none
QI Station 2 no datat T 22% 1 6%
Station W28 exceeded  nodata 60%  nodata 10% nodata
Station W3 31% none 8% none
Ol Station 1 no dutat f none t none

+ - Only a single October sampling event qualifies for dry season data;
hers these values have been combined with the wet season values.

Factors which influence particulate concentrations would be density of the biota and the
rate at which water moves through the system. In an earlier study, AECOS (1992}
analyzed water entering and leaving decorative marine fish ponds at a hotel on the Kona
Coast. These decorative pond systems typically contained one fish per 100 to 150 gallons
and were operated at flow rates resulting in residence times of from 1 to 8 hours.
Density of fishes in the proposed Hilton Lagoon would be similar, and operating flow
rates would give a residence time on the order of 2 to 3 hours. Overall residence time of
the water from the time it enters the Hilton Lagoon until discharged from the public
lagoon would be longer (about 8 hours), but the public lagoon is not expected to generate
additional particulates because of the low density of biota predicted to naturally occur
there. On balance, the public lagoon may become 2 sink for some of the particulates
generated in the swim-through feature. A part of the Hilton/EnterOcean Group Joint
Venture proposal includes.removal of a bottom layer of fine sediment that has
accumulated there over the nearly four decades since the lagoon was built.

The AECOS (1992) study measured suspended solids changes of between 118% and 728%
of input values during a 24-hour period in three decorative marine systems. A report on
effluent quality for aquaculture (CTSA, 1990) gave 350% rise as typical for marine fish
culture. Assuming that 5 mg/1 might be an average input value for the Hilton Lagoon, an
increase of 350% would yield an output of 22.5 mg/1. However, there is no basis for the
expectation of output levels to be a factor (i.e., a multiple) of the input levels. Biological
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activity within the feature will usually add to the input amount as the water passes
through. Output values for the systems measured on the Big {sland (where inputs ranged
from 0.3 to 2.8 mg/1) ranged between 1.3 and 11.8 mg/l and geometric means of the
discharge TSS ranged from 2.4 (0 5.8 mg/1. These values are not much different from the
values reported for the Waikiki reef flat (see Table 4), and are generally below values
observed in our measurements of the Kahanamoku Lagoon and Ala Wai Yacht Harbor
(see Table 3). The actual amount of particulates added (mean output minus mean input,
a = 3) ranged from 1.3 to 5.1 mg/l. If these amounts are added to the 5 mg/1 average
input anticipated for the Hilton Lagoon without subsand filtration, average output levels
might range from 6 to 11 mg/1. It becomes clear that output levels are not that much
different from input levels in these systems, which is not surprising given the modest
densites of organisms and high pass-through rates of the sea water. Of course, while
concentrations are low (and thus water clarity remains high), particulate loading still
might be relatively high because a loading is calculated as the concentration times the
flow volume. This aspect of the water quality impacts is considered further in the

Conclusions section beginning on page 19.

MICROBIOLOGY

Microbiological testing of recreational waters is generally directed towards assessing
numbers of enteric bacteria from warm-blooded animals because most pathogenic
organisms are introduced into waters either directly or indirectly from fecal sources.
Enteric bacteria survive for a limited time in warine waters, and any warm-blooded
animal (including birds) defecating in the water or in an area where runoff flows into the
water will add enteric bacteria. These bacteria are not harmful, but are used to indicate
the possible presence of pathogenic organisms, which are difficuit to isolate and culture
from the water. In recent years, Hawaii has changed from a standard based upon fecal
coliforms to one based upon enterococci for marine waters because of the rapid die-off
of fecal coliforms in tropical marine waters. If an "indicator” disappears before the
pathogens it is purported to indicate, its value is Jessened considerably. The federal
standard for enterococci in recreational waters is 35 enterococci per 100 mi; the State of
Hawaii standard is 7 per 100 ml, The state recreational standard for fresh waters is 200
fecal coliforms per 100 ml. While none of these waters is fresh, the enterococci standard
is relatively new and comparisons with fecal coliform results is desirable.

Comparison of microbiological results provides the clearest distinction between the
different locations monitored in our. study. Table 7 shows calculations of the percentage
of each measure that exceeded the corresponding standard. The patterns are fairly clear
and consistent between enterococci and fecal coliform, although the more stringent
enterococci standard resulted in a higher percentage of exceeded samples. Qur
microbiological measurements indicate that the Kahanamoku Lagoon violates the State

14
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of Hawaii recreational standard of more than 7 enterococci per 100 mls (on average)
about 23 percent of the time. This rate is comparable to that measured in the water off
nearby Kahanamoku Beach (Station W1). However, when it is realized that the number of
users in the lagoon is quite small — only a fraction of the number of pecple found in the
water off Kahanamoku Beach — the value is seen as providing perhaps a false sense of
*acceptable” water quality. If the two sample stations in the lagoon are viewed separately,
the little used west shore exceeded the standard only 14 % of the time, whereas the east
shore had a rate of 32%. These results suggest that were the density of users of the
lagoon equal to that found off Kahanamoku Beach with the present water circulation
system, the lagoon water might seldom meet the recreational standard.

Table 7. Percent of samples which exceeded Department of Health standard for
enterococcus and fecal coliforms in recreational waters in the May through December
1992 monitoring program.

Station Location n Enterococcus n  Fecal Coliform

Std. Exceeded Std. Exceeded
W3 Waikiki, outer channel 12 8% 12 8%
w2 Waikiki, turning basin 21 24 % 21 nene
w1 Waikiki, Kahanamoku Beach 22 27 % 22 4%
L1 Kahanamoku Lagoon (SE) 22 32% 22 4%
L2 Kahanamoku Lagoon (NW) 22 14% 22 9%
Al Ala Wai Yacht Harbor (middle) 22 36% 22 18%
A2 Ala Wai Yacht Harbor (inner) 6 83 % 6 67 %

The Department of Health monitors a number of locations along the shore of Waildki for
enterococci. Kahanamoku Lagoon is listed as DOH Station 157 and Kahanamoku Beach is
DOH Station 155. Results from these stations and several more in Waikiki and
Waimanalo were recently reviewed as part of the process of revising the water quality
standards (Harrigan, 1991). Data sets extended from 1986 to 1991 in some cases.
Results are summarized here in Table 8. The DOH study also provides the median
Enterococcus counts by calendar year for each location. For the most recent year given
(1990), the value for Kahanamoku Lagoon was 4.0; for Kahanamoku Beach - 5.0. The
highest values in 1990 were at Fort DeRussy Beach (9.0) and Kuhio Beach (8.0), both
exceeding the State standard (Harrigan, 1991).

The relationship between numbers of swimmers and enteric bacteria counts in natural

waters are not established, if indeed any simple relationship exists. The highest counts in
nearshore waters are generally associated with stream and storm drain outlets (i.e.,
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points of focus of land drainage). Harrigan (1991) reported that the locations she
surveyed in Waikiki and Waimanalo were more likely to exceed the state standard during
the rainy season. Chronic problem areas were those where water exchange rates were
poor (e.g., Kuhio Beach which combines an offshore sea wall and a shoreline storm
drain). Kahanamoku Lagoon was described as showing an intermediate pattern, with
levels below the state standard in the dry season, but especially elevated levels in the wet
season. The proposal to increase the exchange rate of water in the lagoon (both the
proposed Hilton Lagoon water feature and the public lagoon) utilizing offshore sea water
should produce a very mdrked decline in the wet season bacterial counts, and offset
elevated counts anticipated from increased use of these lagoon waters.

Table 8. Departinent of Health Enterococcus data sets for Waikikd,
summarized by station (after Harrigan, 1991).
Percent of samples
exceeding standard
Station n period of Wet Dry
No. STATION records Season Season
157 Kahanamoku Lagoon 124 7/86-4/1 45.6 19.6
155 Kahanamoku Beach 73 5/88-12/9%0 58.3 135
158 Fort DeRussy 23 1o/88-12/90  33.3 28.6
159 Gray's Beach 121  7/86-12/90 22.6 18.6
160 Tavern Beach 14 10/88-8/90 7.1 0
161 Kuhio Beach 83 10/86-12/9%0 54.2 37.8
162 Public Bath Beach 90 7/86-12/90 14.9 9.3
163 Elk's Club Beach 54 10/88-12/9%0  33.3 6.7

The return water from the proposed lagoon feature will also provide improvement within
the Ala Wai Yacht Harbor, where bacterial counts are even higher than off Waikiki Beach.
The innermost basin (represented by our Station A2) presently combines all three factors
known to contribute to degradation relative to the recreational standard: heavy human
use ({i.e., essentially an "urhan" environment on the water), storm water runoff, and

confined water circulation.

NUTRIENTS

"Nutrients" are chemicals in the water which promote the growth of primary producers,
namely algae and certain bacteria in the marine environment. Tropical oceanic waters are
generally poor in nutrient content and usually can assimilate additions without adverse
effects. Water quality concerns focus on nearshore environments, where excess nutrients
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may alter the natural balance by promoting certain algae species over coral reef species,
including corals, which have evolved in the nutrient poor waters of the tropics. Concerns
also focus on enclosed or semi-enclosed bodies of water where high nutrient inputs
produce eutrophication, with corresponding declines in water clarity and development of
an abundance of benthic growth by algae, sponges, tunicates, etc.

Because land runoff can be a significant source of nutrients to the nearshore marine
environment, the high nutrient values measured in the Ala Wai as compared with the
Waikiki reef samples in the present study is expected. A broader picture of nutrient
levels in the Ala Wai is provided by the measurements made by OI Consultants (Edward
K. Noda & Assoc., 1992) in the study described previously in this report (see pages 9 to
10) and in Harris (1972). Table 9 summarizes the more recent nutrient measurements
from two stations in the Ala Wai Yacht Harbor. If we compare these values with the
geometric means for our Station Al (presented in Table 3), we see that nearly all of the
measures of nitrogen (nitrate, ammonia, total nitrogen) and phosphorus are lower at
Station Al. Only the mean total nitrogen is higher at Station Al than at Station 3.
However, the differences are not statistically significant. The separate geometric means
for wet and dry season values provided in Appendix A further demonstrate the point
that elevated nutrients, and nitrate particularly, are associated with drainage from the

land.

Table 9. Geomelric means of nutrient rneasurements in,
the Ala Wai Yacht Harbor for October 1991 through
March 1992 (n=18) from OI Consultants (1992).

QI Station 3 OI Station 4

Nitrate + nitrite (ng N/L) 39.8 52.4
Ammonia (ug N/L) 10.1 11.3
Total N (ng N/L) 236 304

Total P (ng P/L) 30.0 30.6

Again, without considering changes in water quality that might occur within the
proposed lagoon feature as the water passes through it, the proposal to pump water
from the vicinity of the Catamaran Channel into the Ala Wai Yacht Harbor would improve
water quality in the harbor (and in Kahanamoku Lagoon) by reducing the concentration
of nutrients. Because nutrients promote plankton growth, the visible consequence of
reducing nutrients would be improvements in water clarity. Decreasing the residence
time of the water in that part of the Ala Wai receiving the discharge would also
contribute to improved water clarity by dispersing phytoplankton populations.
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The proposed water feature would not be passive with respect to nuirient content in the
water flushing through the system. The presence of swimmers and other biota (e.g.,
algae, fishes, and invertebrates) would allow for alterations in nutrient concentrations by
either additions, biological excretions, and/or biological uptake. To some degree,
processes classifiable under one or more of these categories will always be occurTing.
Additions come from whatever food supplements are used to maintain the captive
populations of animals within this aquarium environment. Feeding will need to be
monitored and adjusted to prevent excess feed from being discharged into the public
lagoon, or entrained in the ultimate discharge to the Ala Wai.

A balanced or reasonably balanced flow-through aquarium system will convert inorgarnic
nutrients (e.g., nitrates, ammonia, orthophosphates) into organic biomass, which will
tend to remain in the system to be removed by management or be swept out as
particulate matter. Much of this conversion will occur at the primary producer level in
the phytoplankton, resulting in a decrease in inorganic nutrients and a corresponding
increase in total N and total P (and particulates and chlorophyll o) in the discharge over
values seen in the intake water, Residence time of the water passing through will partly
determine the extent of these sorts of changes. Turnover rates of the order proposed (8
hours residence time for the entire system ncluding the public lagoon) will preclude
buildup and accumulation of phytoplankton populations.

Changes in nutrient values in marine, flow-through ponds on the Kona coast of Hawail
were studied by AECOS (1992). A fairly substantial reduction in inorganic nitrates and
phosphates observed during the first study in 1991 was not so great in 1992,
presumably because of real differences in the dynamics of the primary producers (algae)
in the system. Thus, management practices (e.g., maintenance removal of attached flora
and fauna) and perhaps "natural” cycles will change the system uptake rates of inorganic
nuftrients.

Ammonia was found to increase in all cases (AECOS, 1992). Ammonia in these systems
results from aquatic animal excretions, and the amount of increase in the outflow water
will depend upon the biomass present in the system and the water exchange rate.
Systems with low biomass to volume ratios and high flow-through rates show the
smallest increases in ammonia concentration. Mean discharge levels in the decorative
marine ponds on the Big Island ranged from 7 to 18 pg N-NH3/1 (ppb). Ammonia in the
input waters ranged from 1 to 6 ppb and residence times in the systems from 1 hour to

8 hours.

Present ammonia levels in the Kahanamoku Lagoon are low, comparable to levels seen
offshore. In the lagoon, ammonia generated locally or brought in with the tide is
assimilated (that is, taken up by algae) and if levels in the discharge from the proposed
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Hilton Lagoon feature are comparable to what is seen in marine aquarium systems with
high flow-through rates, the levels in the public lagoon will remain low: the small rise in
the discharge may be largely assimilated in the lagoon. Ammonia levels in the Ala Wai (at
Station Al) are elevated, but probably reflect microbial activity in anoxic sediments on
the bottom of the harbor. Thus, discharge of Hilton Lagoon water into the Ala Wai will
result in improved water quality with respect to all of the inorganic nutrients.

CONCLUSIONS

Only the particulate organics have potential for increasing significantly over input levels
in the outflow from the Hilton Lagoon feature. Results from sampling marine, flow-
through systems on the Big Island (AECOS, 1992} failed to demonstrate a pattern with
respect to total N and total P concentrations. Although particulates as a category
{measured as suspended solids) tended to increase, the average total nitrogen and total
phosphorus levels sometimes increased and sometimes decreased compared with input
concentrations. Of course, total N and total P measurements incorporate inorganic levels
which showed different patterns (e.g., nitrate tended to decrease, ammonia to increase).
The 24-hour measurements suggested perhaps a slight decrease in total N as water
flowed through the system. Such a result could occur as the system converts inorganic
nitrogen into biomass which is stored and eventually removed by processes not
measured in the study.

Intuitively, we expect organic particulate concentrations to vary substantially from
moment to moment, requiring a large sampling effort to define in an average sense.
Certainly when viewed from the perspective offered by discrete samples that are widely
separated in time, the total N and total P do not change substantially in the water as it
flows through these systems. However, much of the organic matter generated within the
system (as biomass growth or solid excretory matter) is released at times of disturbance
caused by maintenance activities or as larger "chunks" (e.g., fragments of seaweed) that
would not ordinarily be considered in total N or total P analyses. Maintenance removes
much of this organic matter for disposal on land, but some becomes mixed with the

effluent.

Although, because of the large volumes of water involved, small increases in
concentrations of organic particulates translate into large increases in loadings, these
numbers must be kept in perspective. The Hilton Lagoon system is not a concentrated
animal growout facility. Densities of organisms would not exceed natural densities in
many reef environments. Reef communities easily handle, by both water exchange and
internal recycling, the dissolved and particulate matter generated by the constituent
biological populations. Aquariums generally lack the diversity of organisms required to
adequately recycle matter, and the health of the populations that are present is
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maintained by establishing a high rate of turnover of the water within the feature. This
increase in flow does not contribute substantially to substance loadings, but simply
reduces concentrations.

The conclusion from the decorative marine pond study (AECOS, 1992) provides further
perspective on water quality impacts from water features such as that proposed for the
Hilton Lagoon:

" ... most parameters were reduced in concentration by flow through the
system. Not surprising, particulates (NFR) and ammonia were exceptions.
These results compare in a general way with marine aquaculture facilities
(....after CTSA, 1990), where increases in ammonia and NFR are the most
substantial changes effected on the supply water by the biomass of
cultured organisms. In the latter, nitrate tends to be mostly unchanged (see
also AECOS, 1987), but all other parameters show increases. Decorative
pond systems resemble aquaculture to the extent that both share a common
purpose of maintaining living aquatic organisms. Aquaculture manage-
ment promotes the maximum, healthy growth of biomass of the cultured

species as a primary purpose. Decorative pond management places a
higher premium on water clarity, which is a goal consistent with
minimizing effluent water quality impacts on receiving waters.

Because the proposed flow-through system comprises two parts with different residence
times and different physical characteristics, the larger public lagoon will have influences
on the water quality that are different from those of the proposed Hilton Lagoon. Much
of the discussion above has centered on the Hilton Lagoon portion of the system. The
public lagoon may, on balance, reduce both the ammonia and particulates in the outflow
stream. As water velocity slows upon discharge into the public lagoon, particulates will
tend to settle out and the opportunities for biological uptake of dissolved nutrients will
be enhanced. Without detailed studies, predicting the response of the lagoon to these
inputs would be uncertain at best. An enhancement of the water quality in the public
lagoon from that which presently exists can be anticipated as a consequence of the
increased flow rates, decreased residence time, and improved source of input water
(from outside the nearshore limestone barrier off Kahanamoku Beach). A water volume
turnover on the order of three times daily should minimize development of
phytoplankton if the lagoon water is well mixed. However, the improvements will result
in an environment which more closely resembles the Waikiki reef flat than the present,
somewhat stagnant lagoon. More organisms, both animals and plants, will live here. Over
the long term, material may accumulate on the bottom of the lagoon, requiring
maintenance removal.
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APPENDIX D

Hilton Hawaiian Village
Parking Management Plan
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Hilton Hawaiian Village

Parking Management Plan

For Submittal with the Kalia Tower/Recreation Deck
Walikiki Special District Application
September 1993

The design of the Hifton Hawaiian Village effectively disperses transportation activities to
different areas of the property. The parking structure is located at the Ewa end, whereas
the bus arrival/departure area is located at the Diamond Head side of the property. As
this Plan later elaborates, the valet parking function Is located at yet another area, near
the main lobby, while deliveries are handled at the perimeter of the properly unless
destined for Rainbow Tower.

1) Number of parking spaces and loading spaces to be provided (see accompanying

~ map for arsa focations).

The HHV accommodates entirely aon praperty (specific breakout on page 2):

o a multi-level parking structure (#1);

¢ delivery vehicles in multiple loading dock areas — Tapa (#2), Rainbow (#3), behind
Kobe Steak House (#4), Lagoon Apartments (#5);

o large tour bus loading/unicading (#6);

» spaces for immediate loading and unloading of private vehicles and small commercial
PUC-licensed vans at multiple porte cocheres -- Diamond Head Tower (#7), Rainbow
Tower (#8), Lagoon Apartments (#9), and the main lobby (#10) as well as adjacent
to the Tapa Tower along Rainbow Drive near the sntrance to the HHV (#12);

o taxi queuing (#11); and

o valet parking at the main lobby (#10) and Rainbow Tower porte cochere (#8).




FEB @3 'S4 @1:37PM HILTON EXEC.OFFICES 868-947-7800 P.3

Hilton Hawalian Village

WSD Parking Management Plan
September 1993

Page 2

I} Users of spaces by category.

GARAGE STRUCTURE:

Spaces
Transient Parking 1281
Lagoon/Diamond Head Apartment Residents (Reserved) 261
Valet Service Stalls 125
Statf Stalls (Reserved) 41
Handicapped Stalis 12
Hilton Limousine Stalls (Reserved) 3
Employee Of The Month Stalls (Reserved) .2
TQTAL N UMBER OF STALLS LY

LOADING DOCK AREAS: (For large delivery vehicles such as 40’ trailers, trash
compactors, 20’ covered luggage delivery trucks, utility vehicles, etc.) _
Spaces Queuing

Tapa | 5 2
Rainbow Tower 2 1
Behind Kobe Steak House 2

Lagoon Apartments 1 1
TOTAL NUMBER OF STALLS 10 4

LARGE TOUR BUSES: _ ~
Tapa Bus area has four spaces for passenger loading/unicading with an additional two
to three spaces for bus queuing.

IMMEDIATE LOADING AND UNLOADING: (Private vehicles, limousines, and vans)
Diamond Head Tower, Rainbow Tower, Lagoon Apartments have six spaces each,

The Main Labby porte cachere has space for 12 to 15 vehicles, while the loading area .

adjacent to Tapa Tower can accommodate four to five vehicles.

TAXIS:
Space for 50 taxis queuing on the Ewa side of the parking structure
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Hilton Hawaiian Village

WSD Parking Management Plan
September 1993

Page 3

) Peak hours and typical hours of use of tour bus spaces.

The Army-initiated realignment of Kalia Road has prompted Hotel management to
redesign the bus arrival/departure area located near the intersection of Paaa Place and
Kalla Road. The new design will separate bus traffic from luggage detlivery as well as
from loading dock activities, thus creating a mors efficient and attractive waiting space for
passenger loading and unloading. This, alang with the landscaping planned for the area,
is in sync with the objectives of the Waikiki Master Plan.

Morning peak traffic for buses comes in two waves:

* Prior to 7:30 am to accommodate departures- mainly from our Japanese market
segment; and

» From 8:00 am to 9:30 am for boarding of customers going on day bus tours,

The above traffic is out going and has no impact on our parking facility. Pick-ups are

nermally handled quickly as the bus drivers have a set schadule to follow.

Afternoon peak traffic alse occur during two general time periods:

* Typically between 3:30 pm and 5:30 pm to handle arrivals; and

e From 4:30 pm ta 6:30 pm for customers returning from day tours as well as pick-ups
for those going on cruises and other evening events.

Incoming traffic is handled extremely quickly as the buses simply drop-off passengers and

leave for their next stop. Tour pick-ups are also generally short in duration as the buses

are making muitiple stops in Waikiki.
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IV) Plans to handle overflow parking demand for special everts.

On an ongoing basis, HHV employees are sncouraged to carpoal, use the bus, or utilize
other alternative means of travelling to and from work. Most recently, the Village
caoperated with the Honolulu Public Transit Authority by spearheading the effort to
establish semi-express bus service to Waikiki from Kalihi and Waipahu. This service
started in August 1993.

During local banquet events, demand for parking is particularly heavy. In these situations
the following actions are taken by management when heavy private vehicular usage is

anticipated:

L 4

The garage is closed to-all employees on the day. of the event;

A flyer is circulated and the.expected situation discussed at departmental meetings.
Employees are encouraged to use the bus, walk, bike, car poal, or be dropped off;
Those employees who are driving are directed to park at nearby garages. When the
expacted peak usage is in the evening, special arrangement with parking facilities in
nearby commercial/office complexes allow maximum utilization by complementing the
"low" usage of their lots (evening) with the "high" usage of the HHV'S;

HHV garage staff open the entrance gate and manually hand out tickets to faciitate
the flow of incoming traffic; '

Additional garage employees are stationed within the garage to expedite traffic;
Upon exiting, all three of the garage exit booths are manned. )f the manpower is
available, an employee will direct traffic to the boaths;

Hotel management hires three off-duty Honolulu Police Department officers for traffic
contral. One is positioned at the front of the hatel driveway and two are positioned
at the Ala Moana/Kalia Road intersection. The lights are placed on blinking status.
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Hilton Hawalian Village

WSD Parking Management Flan
September 1993

Page §

V) Valet parking scheme.

Valet parking is available at the main lobby as well as the Rainbow Tower porte cochere.
This type of parking is used for two reasons:

1) as aconvenience to customers; and
2) to divert private vehicular traffic into multiple destinations -- the parking garage

entrance for self parking, and the main lobby and the Rainbow Tower porte cochere
for valet parking.

This dispersing of traffic helps improve the overall property traffic flow by quickly getting
vehicles off public roads and expediting handling once on the Hiltan grounds.
Additionally, extra valet parking is utllized in the evening at the Ralnbow Tower loading

dock area when deliveries are finished for the day. This allows for efficient use of
otherwise unutilized space.

Valet parking is available on a complementary basis for customers dining in Hilton
restaurants to encourage valet parking use and meet management's goal of dispersing

traffic to different destinations and quickly moving cars off of City streets and into the
property.
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Vi) Other initiatives.

* The Hotel provides free covered bicycle and moped storage located conveniently on
the ground floor of the parking structure.

* A shower/locker raom facility is available for empioyees who bicycle, run or walk to
and frem work.

* Allvendor services (i.e. food deliveries, laundry pick-up, etc.) are handled on-site and
not on City streets. This is accomplished at multiple locations within the property.

¢ Queuing by taxis is entirely accomplished on-property by lining up vehicles on the
Ewa side of the parking structure with an addition 3-¢ waiting taxis can be queued

neer Tapa Tower on Rainbow Drive and near the main lobby opposite Lappert’s Ice
Cream,
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