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MEMORANDUM
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T Lemmo, Administrator
Office of Conservation and Coastal Lands

Final Environmental Assessment (FEA)/ Finding of No Significant Impact (FONSI)
for the Hilton Corporation Duke Kahanamoku Lagoon Restoration Project Located
at Waikiki, Oahu, Portions of TMK: (1) 2-3-037:012 & 021; (1) 2-6-009:002 & 010;

and (1) 2-6-008:034

SUBIJECT:

The Office of Conservation and Coastal Lands (OCCL) has reviewed the Final Environmental
Assessment (FEA) for the Hilton Lagoon Restoration Project. The Draft Environmental
Assessment (DEA) for this project was published in OEQC's August 23, 2005 Environmental

Notice.

The FEA is being submitted to OEQC. We have determined that this project wili not have
significant environmental effects, and have therefore issued a FONSI. Please publish this notice in
OEQC's upcoming December 23, 2005 Environmental Notice.

We have enclosed four copies of the FEA for the project along with the OEQC Bulletin Publication
Form and Project Summary. Comments on the Draft Environmental Assessment were sought from

relevant agencies and the public, and were included in the FEA,

Please contact Tiger Miils of our Office of Conservation and Coastal Lands staff at 587-0382 if you

have any questions on this matter. *?fé
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FINAL ENVIRONMENTAL ASSESSMENT

DUKE KAHANAMOKU LAGOON RESTORATION PROJECT

PROJECT SUMMARY
PROJECT SUMMARY
Project: Duke Kahanamoku Lagoon Restoration
Hilton Hotels Corporation
Applicant 2005 Kalia Road
pp Honolulu, HI 96815
Contact: Mr. Gerhard Seibert Phone: (808) 949-4321
Department of Land and Natural Resources
State of Hawai'i
Approving Agency P.O. Box 621
Honolulu, Hawaii 96809
Contact; Sam Lemmo  Phone: (808) 587-0381
Waikiki Beach at the Hilton Hawaiian Village
Location 2005 Kalia Road, Honolulu, Hawai‘i, 96815
WaikikT Beach, Island of O‘ahu
2-3-037:021, 2-6-009:001, 2-6-008:034, 2-6-009:010, 2-
Tax Map Keys 6-009:002, 2-3-037:012

State Land Use District

Urban, Conservation

County Zoning WSDD Public Precinct, Resort Mixed Use Precinct
Special Districts Special Management Area, Waikiki Special District
Restoring water quality and constructing public facilities
Proposed Action in and around Duke Kahanamoku Lagoon for enhancing
its recreational and scenic qualities.
_ State Dept. of Land and Natural Resources, City and
Parties Consulted County of Honolulu Dept. of Planning and Permitting,

State Dept. of Health, Army Corps of Engineers

Possible Required Permits &
Approvals

Conservation District Use Permit, NPDES Construction
Permit, Department of the Army Individual Permit,
Right of Entry to State land, Coastal Zone Management
Consistency Determination, Section 401 Water Quality
Certification, Community Noise Control (DOH), Major
Special Management Area Use Permit, Grading,
Grubbing, Excavation & Stockpiling Permit (DDC),
Well Development Permit, NPDES Discharge Permit,
Building Permit, WaikikT Special Design District review,
Planned Development-Resort (PD-R) review

Associated Actions Requiring
Environmental Assessment

Use of State land, work within the Special Management
Area, and work within the State Conservation District.

Determination Finding of No Significant Impact
Planning Solutions, Inc.
Consultant 210 Ward Ave, Suite 330

Honolulu, HI 96814
Contact: Perry White (808) 550-4483
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PURPOSE AND NEED

1.0 PURPOSE AND NEED

1.1 INTRODUCTION AND OVERVIEW

The Hilton Hotels Corporation (HHC) has obtained a Special Management Area Use Permit (SMP)
and Planned Development-Resort (PD-R) approval for construction of the new Waikikian Tower and
associated facilities and landscaping on its Hilton Hawaiian Village (HHV) property in WaikikT,
Among other things, the SMP (File No. 2002/SDD-33) requires HHC to attain and maintain the water
quality of the adjacent Duke Kahanamoku (Hilton) Lagoon at acceptable levels as specified by the
State Department of Health. The PD-R (City Council Resolution No. 02-226, CD 1, FD 1)
establishes requirements for recreational and public facilities around the lagoon that HHC must fulfill
during the redevelopment of the property.

This EA covers the lagoon-related activities that Hilton Hotels Corporation is proposing in order to
fulfill the conditions of its SMP and PD-R approvals for the Waikikian Project. Specifically, HHC is
proposing to improve water quality in the lagoon by increasing the water turnover rate, reducing its
volume, switching its source from ocean water to saline groundwater, and rerouting stormwater
runoff away from the lagoon. It has also developed plans for extending the Waikiki Promenade
around the lagoon, adding landscaping, and installing public amenities (e.g., drinking fountains,
benches) in accordance with the PD-R design program requirements. These actions entail work
within the Conservation District and therefore will require HHC to obtain a Conservation District Use
Permit. In addition, the City and County Department of Planning and Permitting has determined that
a major SMP wili be required.

1.2 LOCATION AND EXISTING USE

The HHYV is located at the western end of Waikiki Beach (see Figure 1.1), and the Duke Kahanamoku
Lagoon is situated adjacent to the southwestern boundary of the resort property. The lagoon is
bordered by public beach to the east and south, by Ala Wai Harbor to the west, and by the HHV
property on the northeast. The Duke Kahanamoku Lagoon was created by a combination of
excavation and fill along the shoreline in 1956 when the Hilton Hawaiian Village was originally
developed. The State of Hawai'i owns all of the property on which the 4.64-acre lagoon is located,
but the terms of the September 22, 1955 Indenture and Deed from the Territory of Hawai‘i gave the
Hilton Hawaiian Village the right to construct and use (and the obligation to maintain) the lagoon.!

The lagoon’s current uses are scenic and recreational, although recreational uses are limited by poor
water quality and undesirable conditions within the lagoon and on the adjacent beach. The lagoon
water is turbid and circulates slowly; the lagoon bottom is covered with soft, anaerobic sediment that
emits an unpleasant odor when disturbed. The sand once covering the lagoon shore has eroded in
many areas to expose hard coral and gravel substrate. No lights, benches, or other pedestrian
amenities exist along the lagoon shore, in marked contrast to the Waikiki Promenade to the east.
Moreover, the lagoon is host to stinging jellyfish that have entered through the ocean intake pipes and
now complete their entire life cycle within the lagoon. Thus, recreational uses are largely limited to
pedestrians walking along the makai and ‘Ewa shorelines of the lagoon. It is impossible to walk
completely around the lagoon shoreline because the concrete retaining wall that supports the
swimming pool on the makai side of the existing HHV Lagoon Tower extends into the water.,

! Henry J. Kaiser constructed the lagoon in accordance with a design created by the (then) Territorial Harbors Commission.
Lagoon construction wes part of a littoral rights exchange between the abutting roperty owners (Kaiser and the Paoa
Estate} and the Territory of Hawai'i. It was only a part of & planned significant enlargement of “Crescent Beach”, but the
other beach improvements were never made, Ownership of the lagoon passed to the Tetritory of Hawaii, under deed
covenants specifying, for the Paon property, that the Territory would preserve the lagoon as a “safe and sanitary” body of
water and thet Hilton maintain the lagoon for as long as economicatly practical. If HHC determines that this is impractical
and notifies the State of its intent to discontinue maintenance of the [agoon, the State must fill the lagoon in to make a flat
land area, provide an easement to Hilton, and create a “no buildings” zone.
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PURPOSE AND NEED

Unlike conditions when it was first constructed, few people now use the lagoon shoreline for
sunbathing or picnicking. People occasionally wade in the lagoon, but it is largely avoided by
swimmers, who typically use the nearby ocean.

1.3 NEED FOR LAGOON RESTORATION

Both HHC and the City and County of Honolulu recognize that the lagoon has greater potential as a
scenic and recreational resource than is currently being realized. HHC's approvals from the City for
constructing the new Waikikian Tower within the HHV require that HHC propose and execute plans
for restoration of the lagoon.2 Moreover, the terms of the September 22, 1955 Indenture and Deed
from the Territory of Hawai‘i obligate the HEV to maintain water quality within the lagoon ata level
that is better than now exists.

The approvals the City has granted require: (1) restoration of water quality within the lagoon to safe
and sanitary conditions for recreation and (2) the addition of land-side amenities along the lagoon
shore to encourage recreational use and integrate the lagoon area with the surrounding recreational
area of Waikiki. In developing the plan to address water quality issues, HHC examined the root
causes of poor water quality and bottom conditions within the lagoon. Its findings are summarized in
Section 1.3.1 and Section 1.3.2.

As discussed in Section 2.2.3 of this report, Condition C.1.c. of the Special Management Area permit
for the Waikikian Project recognized that that restoration could prove to be infeasible and provided
that if HHC determined this to be the case it prepare a detailed plan to DPP (including a timetable) for
filling the lagoon and widening the beach. Because HHC determined that the plan described in this
report is physically and economically feasible, it is not presently pursuing that alternative. DPP’s
October 2004 approval of the conceptual plan for the lagoon restoration reflects the same opinion.
Should the City fail to grant the SMA permit, or should HHC be unable to obtain the other approvals
that are required from State and Federal agencies, then HHC would be forced to prepare & detailed
plan for filling the lagoon and seek the permits needed to implement that plan.

13.1 LAGOON WATER CIRCULATION
The lagoon’s existing water circulation system as illustrated on Figure 1.2 consists of:

. Two 30-inch diameter corrugated-metal ocean-water intake pipes that originate in shallow water
immediately makai of the lagoon, pass under the beach berm, and discharge into the lagoon.

. One 24-inch and one 18-inch diameter intake pipe in the lagoon that convey water from the lagoon
to the pump house.

. A single 36-inch diameter discharge pipe that carries water from the pump house to the Ala Wai
Harbor.

. A nominal 7,500 gpm discharge pump (now operating at about 5,300 gpm), which is located in a
small pump house on the ‘Ewa side of the lagoon.

By pumping water from the lagoon into the Ala Wai Harbor, the system lowers the water level in the
lagoon below that in the adjacent ocean. The resulting difference in water surface elevation causes
water to flow from the ocean into the lagoon at all times. However, because the head difference isa
function of the level of the water in the ocean, which fluctuates with the tide, the rate of inflow varies

.

over time, while the discharge into the harbor remains relatively constant. Asa result, the water level

2 If the restoration is determined infeasible, the terms of the indenture and deed under which the lagoon was constructed
require the State (as successor to the Teritory) to fill the Lagoon and beach to the elevation of the surrounding properties
and to maintain them in open space. Both parties to the agreement prefer that this not occur. Instead, they wish the
lagoon retained as a unique lzndmark and recreational resource,
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PURPOSE AND NEED

in the lagoon rises and falls in response to the tide At various tidal phases, the water level in the
lagoon can be 0.5 to 4.0 feet lower than the adjacent ocean. On average, it is about a foot lower.

The original pump capacity was selected to provide a lagoon turnover rate (i.e., the rate at which the
complete volume of the lagoon is replaced) of one time per day, slower than the rate that is now
considered good design practice, and too slow to support water quality appropriate for the desired
recreational uses of the lagoon. Moreover, the pump is no longer operating at its original capacity.
Finally, because the relative positioning of the pipes that supply and withdraw water from the lagoon
leads to short-circuiting (i.., relatively direct movement of water from the point at which it enters the
lagoon through the ocean intake to the outlet pipe from which it is drawn into the pump house and
then into the lagoon). Consequently, the average turnover rate in the entire lagoon is once every 1.5
to 2 days, and the water in many areas turns over far more slowly than that.

1.3.2 SOURCES OF LAGOON DEGRADATION

As shown on Figure 1.2, the lagoon is presently supplied with ocean water via two ocean intake
pipes. These pipes draw relatively turbid water from the nearshore area into the lagoon. Once itis in
the low-energy lagoon environment, sediment that was formerly kept in suspension by ocean waves
settles out of the water column, accumulating on the bottom in the form of soft sediment. In the
absence of wave energy to turn them over, the sediments have become anaerobic. In addition, a
variety of marine organisms have entered the lagoon from the surrounding ocean environment and
become established there. These include a number of marine fishes, but they also include stinging
jellyfish which have compromised the lagoon’s recreational value,

One other cause of poor water quality in the lagoon is the stormwater runoff from adjacent areas
(including about half of the HHV property) that is currently discharged into it. Some tests of water
samples taken from the lagoon show elevated concentrations of certain constituents in the portion of
the lagoon closest to these stormwater discharges (see Section 3.5.1.1).

1.4 ORGANIZATION OF THE ENVIRONMENTAL ASSESSMENT
The remainder of this document is organized as follows:

« Chapter 2 describes the project objectives and the technical characteristics of the proposed action.
Tt also summarizes the alternatives HHC considered (including “No Action™), and the reasons for
including or excluding specific alternatives from detailed analysis in the EA.

. Chapter 3 introduces the environmental and social characteristics of the properties affected by the
project, discusses the potential impacts of the project on those areas, and where applicable, details
mitigation measures that will be used to minimize those impacts.

. Chapter 4 discusses the project’s compliance with applicable laws and planning documents at
county, state, and federal levels.

» Chapter 5 evaluates the project against the HRS Chapter 343 criteria for determining whether a
project has significant environmental impacts.

. Chapter 6 and Chapter 7 list the parties and references consuited during the preparation of the EA,
respectively, Chapter 6 also includes a list of agencies and individuals who were sent a copy of the
Draft EA and a list of comments received on it. The comment letters and responses to them are
reproduced at the end of Chapter 6.

? The timing of the rise and fall in the lagoon lags behind that of the occan and is reduced in amplitude relative to it. The
tidal lag is on the order of threc to four hours and the tidal amplitude in the lagoon is about one-third of the ocean tide.
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PROJECT DESCRIPTION & ALTERNATIVES CONSIDERED

2.0 PROPOSED ACTION AND ALTERNATIVES

2.1 INTRODUCTION

This chapter describes the proposed action and the alternatives that were considered. Section 2.2
describes the framework within which alternatives (including HHC’s proposed plan) were formulated
and evaluated. Many of the alternatives considered affect both the water quality and land-side
components of the project, and thus each alternative was evaluated in terms of maximizing the
objectives specific to each component. The plan that is believed to represent the most balanced
solution to the land side and water quality objectives is presented in Section 2.3. The alternatives that
were considered but eliminated from detailed evaluation in this environmental assessment are
described in Section 2.4. Section 2.4.4 discusses the implications of filling the lagoon and widening
the beach as provided for in the 1955 Indenture and Deed if water quality restoration is not achieved.
Finally, Section 2.5 addresses the alternative of “No Action” as required by HRS Chapter 343.

22 FRAMEWORK FOR CONSIDERATION OF ALTERNATIVES

This section outlines the process which HHC followed in identifying alternatives for inclusion in the
EA. The process began with the identification of the general project objectives described in Section
22.1. Section 2.2.2 summarizes the regulatory guidelines for considering alternatives contained in
Chapter 343 Hawai'i Revised Statutes that informed the definition of alternatives, Finally, the
definition of alternatives adhered to the applicable requirements of HHC's SMA and PD-R approvals
listed in Section 2.2.3. : ‘

2.2.1 PROJECT OBJECTIVES

HHC’s primary objective for the project is to restore the lagoon to a condition appropriate for
recreational use as mandated by the terms of the September 22, 1955 Indenture and Deed from the
Territory of Hawai‘i while also: (i) complying with all Special Management Permit (SMP) and
Planned Development (PD-R) design program requirements and (ii) remaining compatible with
HHC’s vision for the Hilton Hawaiian Village. With this overall objective in mind, HHC developed
the design objectives specific to the water quality and land side components of the project
summarized in Section 2.2.1.1 and Section 2.2.1.2.

2,.2.1.1 Water Quality Restoration

HHC's SMP requires that water quality within the lagoon be restored and maintained in accordance
with State water quality standards. Based on the causes of poor water quality summarized in Section
1.3, HHC’s consultants recommended this be accomplished by: 1) increasing the water turnover rate
to at least four times per day; 2) providing a source of supply water with much lower suspended
sediment levels than that of the existing source; 3) eliminating the silty organic layer on the lagoon
bottom; 4) improving water circulation through better placement of intake and discharge structures;
and 5) eliminating most stormwater inflow into the lagoon. Alternative ways of accomplishing these
actions were identified and evaluated based on cost, feasibility, environmental impact, and
compatibility with land side objectives outlined below.

2.2.1,2 Land Side Improvements

The PD-R requirements outlined in Section 2.2.3 below outline specific components that must be
included in the land side improvement program. BHC elaborated on these criteria by specifying that
the elements should be consistent with the aesthetic standards of the Hilton Hawaiian Village while
remaining a clearly defined public use area distinct from the guest-oriented areas of the hotel itself.

PaGe 2-1
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PROJECT DESCRIPTION & ALTERNATIVES CONSIDERED

2.2.2 REGULATORY GUIDANCE

Hawai‘i Administrative Rules (HAR), §11-200-9 and §11-200-10 (sections in the Department of
Health’s Environmental Impact Statement Rules) provide the framework for considering alternatives.
These sections do not prescribe the way in which alternatives must be selected for environmental
assessments, but HAR §11-200-17 provides guidance useful in determining how to go about
identifying alternatives for the purpose of environmental assessments. Specifically, §11-200-17(f)
states:

(0 The draft EIS [EA] shall describe in a separate and distinct section alternatives
which could attain the objectives of the action (emphasis added), regardiess of cost,
in sufficient detail to explain why they were rejected. The section shall include a
rigorous exploration of the environmental impacts of all such alternative actions.
Particular attention shall be given to alternatives that might enhance environmental
quality or avoid, reduce, or minimize some or all of the adverse environmental
effects, costs, or risks. Examples of alternatives include:

(1) The alternative of no action;

(2) Alternatives requiring actions of a significantly different nature which could
provide similar benefits with different environmental impacts;

(3) Alternatives related to different designs or details of the proposed action which
would present different environmental impacts;

(4) The alternative of postponing action pending further study; and
(5) Alternative locations for the proposed praoject.

In each case the analysis shall be sufficiently detailed to allow a comparative
evaluation of the environmental benefits, costs, and risks of the proposed action and
each reasonable alternative.

HHC employed these guidelines and the SMA and PD-R conditions outlined in the following section
in determining the range of alternatives to be evaluated and discussed in this EA.

2.2.3 APPLICABLE SMA AND PD-R REQUIREMENTS

The requirements of HHC's July 15, 2002 SMP relate to water quality improvements within the
lagoon, while the August 7, 2002 PD-R requirements focus on land side improvements around the
lagoon shore. The lagoon-related conditions of these approvals are reproduced below:

« SMA-C.1.a.. Within 2 years from the date of approval of this SMA permit, submit a detailed plan
and timetable for the restoration of the lagoon to a safe and sanitary body of water.

« SMA-C.1.b. Within 2 years from the date of approval of this SMA permit, submit a detailed
maintenance plan, to ensure that the lagoon will remain in compliance with State water quality
requirements Changes/additions to the piping/pumping system and/or other measures shall be
proposed in order to restore and ensure continued maintenance of the lagoon water at a high quallty
level, in accordance with State standards.

« SMA-C.l.c. Within 2 years from the date of approval of this SMA permit, if restoration of the
lagoon is determined to be infeasible, shall submit a detailed plan and proposal to the DPP
(including a timetable) for filling the lagoon and widening the beach,

« SMA-C.1.d. Implement the approved plan within 3 years of the date of the approved lagoon
restoration and maintenance plan. Implementation must be completed within 5 years of the date of
approval of the SMA permit.
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. PD-R-4 (part). The Applicant, at its own expense, shall construct, in coordination with and in
compliance with the requirements of all applicable public agencies, the following: ...(4) pedestrian
walkways and associated areas along Dewey Lane and around the Hilton Lagoon.

« PD-R-5 (part). The Applicant shall be responsible for the maintenance of all constructed
improvements not otherwise accepted by the City/State for maintenance.

. PD-R-6.b. Prior to submitting any building permit applications, the Applicant shall submit Revised
Plans for DPP review and approval, which include the following:

b. Provide preliminary plans for an extension of the Waikiki Promenade that encircles the
Hilton Lagoon and connects the walkway of the Rainbow Tower to the Ala Wai Boat
Harbor parking lot. (The promenade shall contain amenities, i.e., seating areas, drinking
fountains, lighting, and landscaped planting strips with irrigation, shade trees, coconut
palms, shrubs, and groundcover. The promenade also shall include, and the Applicant shall
grant, public access to a restroom facility to be located at the swimming pool or restaurant
area along the promenade.); and

c. Provide preliminary plans for signage for public parking at reduced rates and public
beach access fronting and along the Dewey Lane pedestrian walkway.

2.3 PROPOSED ACTION: HHV LAGOON RESTORATION PROJECT

Through analysis, review, and consultation with government agencies, HHC developed a plan for
restoring the lagoon restoration which they believe best satisfies the objectives outlined in Section
2.1. The Department of Planning and Permitting has reviewed the plan and confirmed that it would
satisfy the requirements of the SMA and PD-R approvals mentioned above. Consequently, it
represents the action proposed in this EA. The following sections describe the proposed action in
detail, separating the water quality restoration and land side improvements for convenience.

2.3.1 WATER QUALITY-RELATED IMPROVEMENTS

2.3.1.1 Description of the Proposed Improvements
The proposed plan for improving water quality in the Hilton Hawaiian Village consists of the
following key components selected from the alternatives that were evaluated. The system is
illustrated in Figure 2.1, Figure 2.2, and Figure 2.3.

. The volume of water in the lagoon will be reduced by about 50 percent. This will be achieved by
reducing the maximum depth of the lagoon to 5.0 feet below mean sea level (MSL), creating gently
sloping lagoon sides (1 foot vertical to 10 feet horizontal), and shrinking the surface area by about
a quarter (from 4.64 acres to 3.43 acres). The soft, anaerobic bottom sediments would be sealed in
place using an impermeable geotextile fabric covered by an overburden of 15,000-20,000 cubic
yards of sand.* This will eliminate the need to remove and dispose of the bottom sediments. The
sand will come from approved on-land sources. Figure 2.4 illustrates the manner in which the
geotextile fabric will be secured along the side of the lagoon.

. HHC will seal the existing ocean intakes, eliminating the major source of the sediment that has
accumulated in the lagoon and which contributes to its turbid appearance. Substituting the
groundwater source for the existing ocean water source will also greatly reduce colonization by
jellyfish and contamination by other pollutants found in nearshore waters.

* The geotextile layer provides separation between the very soft sediments and the sandy/gravelly fill above. This will
prevent sand loss into the soft sediments and prevent the mud and fine soil particles from contaminating the sand filt.
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DUKE KAHANAMOKU LAGOON RESTORATION PROJECT

FINAL ENVIRONMENTAL ASSESSMENT

PROJECT DESCRIPTION & ALTERNATIVES CONSIDERED

. HHC will develop the seven exploratory wells it has drilled alongside the northwestern side of the

lagoon.s As constructed, the wells will draw saline groundwater from between 77 and 251 feet
below sea level. Each well will have a capacity of at least 2,500 gallons per minute (gpm).
Together, they will deliver a minimum of 15,000 gpm of water into the lagoon, about three times
the present rate. Its first 82 to 97 feet consists of a 24-inch borehole, 14-inch diameter Schedule 80
solid PVC well casing, and a grout seal. The exact length of each well’s upper section is shown in
Table 2.1 below. Each was adjusted so that the bottom of the solid casing was in firm, non-caving
material, Below the solid casing, each of the wells has 13-inch diameter open holes to depths
between 194 and 250 feet below sea level. The specific depth for each well was varied to
maximize the well’s yield while producing water warm enough for comfortable swimming in the
lagoon. This design avoids drawing the relatively poor quality shallow groundwater and it also
avoids structural foundation problems that might be caused by dewatering the shallow
groundwater. A prototype supply well was drilled and pump tested in 2003. Results showed that
water could be drawn from the strata at depth without affecting the shallower, near surface
groundwater.

Table 2.1. Finished Dimensions of the Saltwater Supply Wells

Well | Ground Elevation Length of Solid Length of Open Total Well Depth
No. (Feet MSL} Casing (Feet) Hule (Feet) (Feet)
1 5 87 107 194
2 5 83 165 248
3 5 97 153 250
4 3 83 172 255
5 2 83 159 242
6 2 82 ' 123 205
7 2 82 164 246
Note:  All depths are relative to the existing ground as of April 22, 2005, the date that all seven wells
were completed.
Source: Tom Nance Water Resource Engineering (2005).

. HHC will remove the existing 50 year-old pipes within the lagoon and replace them with a new

circulation system within the lagoon for inflow and outflow. The circulation system will be located
within & new pump house next to the existing one (which will be demolished). The proposed
design of the new pump house is depicted in Figure 2.5. The existing lagoon water circulation
system uses pumps only to discharge water from the lagoon into the Ala Wai Harbor. As a result,
the inflow is only by gravity, and the resulting water level in the lagoon is below sea level. The
proposed new system uses pumps for both the inflow and outflow from the lagoon. This gives
operators much greater control over the system, and it also allows the average water level in the
lagoon to remain closer to sea level.

5 The bore holes for the wells were drilled and pump-tested during the first half of 2005 to determine their yield and
operating characteristics and to confirm that the quality of the water that they would supply would be adequate for the
roposed recreational use. The wells will be completed and the other equipment needed to complete the system installed

if approvals are granted for the overall lagoon restoration program.
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DUKE KAHANAMOKU LAGOON RESTORATION PROJECT FINAL ENVIRONMENTAL ASSESSMENT

PROJECT DESCRIPTION & ALTERNATIVES CONSIDERED

» The inflow (supply) system will consist of a manifold pipe that connects all seven new wells to a
sump in the new pump house. The sump will be between 5 and 8.5 feet below mean sea level,
allowing water to flow by gravity from the wells to it. From there, two 7,500 gallon per minute
(gpm) pumps will deliver water (an average of 21.6 million gallons of water per day) through
fusion-welded High-Density Polyethylene (HDPE) pipes laid beneath the lagoon’s bottom to three
discharge points situated toward the northeastern edge of the lagoon. Each pump will be driven by
a 30 horsepower electric motor and will operate continuously. This delivery rate is equivalent to
turning over the entire lagoon water volume approximately 5.5 times per day (i.e., once every four
to five hours).

« The effluent pump sump will be located in the pump house adjacent to, but not connected with, the
influent pump sump. It will house three 6,000 GPM pumps, each driven by a 15-horsepower
electric motor. Water will be drawn into the sump from two intakes at the makai end of the lagoon
and delivered to the inner and middle basins of Ala Wai Boat Harbor. Two of the pumps will
operate continuously and the third will run for 12 hours each day. This means that for 12 hours
each day, inflow to the lagoon will exceed the outflow by 3,000 GPM and for the other 12 hours,
the outflow will be greater by 3,000 GPM. This inflow/outflow variation will create a daily lagoon
water level variation of about two feet. The resulting lagoon level will vary from one foot above to
one foot below sea level. The times of the high and low "tides” in the lagoon will be selected by
the start-stop settings for the effluent pumps.

. The existing 36-inch diameter pipe which carries water from the existing pump house to a
discharge point at the mauka-Diamond Head end of the Ala Wai Harbor’s middle basin has
sufficient capacity to accommodate the 15,000 gpm discharge rate. However, in response to a
request from the Division of Boating and Outdoor Recreation (DOBOR) of the State Department of
Land and Natural Resources, which operates the harbor, HHC has agreed to divert a portion of the
water being discharged into the inner basin of the harbor. To accomplish this, it will install a new
pipeline that will carry half of the outflow from the lagoon into the makai-Diamond Head corner of
the inner harbor basin,

« Exceptionally high waves periodically cause the ocean to overtop the existing beach berm along
the lagoon’s southern shoreline, washing into the lagoon. The overtopping erodes the beach berm
in the process. Consequently, HHC’s preferred alternative includes the reinforcement of the berm
as described in Section 2.3.2.4.2. This would reduce the possibility that high waves could wash out
the sand or completely breach the lagoon/ocean separation.

» In addition to the improvements described above, the storm drains that presently send runoff from
approximately half of the HHV property into the lagoon will be rerouted. The new system, which
will include a filtration capability not present in the existing system, will divert stormwater runoff
into the mauka basin of the Ala Wai Harbor adjacent to the existing discharge from the Dewey
Lane stormwater drain. These improvements are discussed in detail in Section 2.3.1.3 below.

2.3.1.2 Performnnée, Operation and Maintenance of the Proposed System
2.3.1.2.1 Anticipated Performance of the System

The improvements described above will increase turnover in the lagoon from less than one time per
day to approximately five times per day, Hence, the average residence time for water within the
lagoon will drop from more than 24 hours to about five hours. In addition, because of the locations of
the inlets and outlets, a positive turnover throughout the lagoon will be created. These improvements,
plus the elimination of most stormwater runoff entering the lagoon as described in the following
section, are expected to restore the lagoon’s water quality to within safe recreational standards.

Unlike the present passive inlet system, operators will be able to control the rates of inflow and
outflow from the lagoon. The system will be automated. For normal operations, it will be
programmed to vary the water level in the lagoon, simulating tidal movement to avoid the bank

PAaGe 2-10
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FINAL ENVIRONMENTAL ASSESSMENT DUKE KAHANAMOKU LAGOON RESTORATION PROJECT
PROJECT DESCRIPTION & ALTERNATIVES CONSIDERED

erosion that could occur from wave action if the water were always at the same level. However, the
system will allow operators to lower the water level in the lagoon as needed to facilitate maintenance.

The heart of the proposal is a source of clean saltwater drawn from the coral layers at depth, which
will be free from the contaminants that are a problem with the existing ocean intakes. A test borehole
was drilled and pump-tested late in 2003 near the northwest corner of the lagoon, on HHV property.
The results demonstrate that it will be possible to provide the 15,000 gpm of water that is needed with
the development of seven wells. Measurements made during the pump test showed that the dissolved
oxygen content of the saline groundwater is low (less than 1.0 mg/l), but that it increased rapidly once
discharged into the lagoon, reaching between 4 and 7 mg/1 (55 to 95 percent saturation) within a few
feet of the discharge. The extent to which additional aeration may be needed will be assessed during
the detailed design phase of the facilities and appropriate measures used to assure that this occurs.

2.3.1,2.2 Operational Control and Muintenance

Hilton Hawatian Village LLC will be responsible for the ongoing maintenance and operation of the
system using trained personnel from its facilities maintenance staff with technical support from well
and pump specialists. Because of the nature of the hotel operation, staff is onsite at all times so that
these personnel can respond quickly in the event of a malfunction. One additional feature of the
system is worth noting. It will have built-in redundant capacity (muitiple well sources and multiple
supply and discharge pumps) that will minimize the number of occasions when equipment
malfunction results in a complete shutdown of the circulation system. Moreover, the nature of the
lagoon ecosystem is such that it can tolerate reduced turnover rates for several days at a time without
apparent harm,

Operation and maintenance of the system will entail the following activities:

« Daily visual inspection of the pump house to insure that equipment is in good working order. This
would be supplemented with an automatic alarm system that would report a malfunction in the
pumps to the maintenance personnel at the HHV so that they can undertake immediate corrective
action.

» Daily visual inspection of the lagoon shoreline to look for signs of unusual biologic activity or
foreign material. :

« Weekly (or more frequent if needed) cleaning of the exposed portion of the beach sand and
agitation of the lagoon bottom using a mechanical device,

+ Periodic sampling and testing of the water from the lagoon in accordance with protocols acceptable
to the State Department of Health.

« Annual (or more frequent) inspections of the accessible parts of the circulation system to determine
their condition and to look for possible deterioration or blockages.

« The HHV will maintain the pumps, control systems, and other system components in accordance
with the manufacturers® recommendations.

Periodic restoration of sand slopes using mechanical equipment if necessary.

2.3.1.3 Related Changes to Storm Drainage System

23.1.3.1 Existing Conditions

» Approximately 45 percent (10.2 acres) of the 23-acre HHV property presently discharges
stormwater runoff into the lagoon. The size and peak runoff from the drainage areas which
contribute runoff to the lagoon are shown in Table 2.2. Runoff from the Rainbow Tower Roof
(Area 3) enters the Lagoon at several points along its Diamond Head side through downspouts
along the northern face of Rainbow Tower.

PaGe2-11



DUKE KAHANAMOKU LAGOON RESTORATION PROJECT FINAL ENVIRONMENTAL ASSESSMENT

PROJECT DESCRIPTION & ALTERNATIVES CONSIDERED

. An underground drainage system carries stormwater runoff from the Rainbow Drive & Bazaar
(Area 4) to a pump station located alongside the Tapa Tower Shops. It is then pumped to a
transition drain box at the southwest corner of the Great Lawn from where the runoff sheet flows
into the Lagoon.

Table 2.2 indicates that peak runoff entering the Lagoon from the HHYV as the result of a storm with a
50-year recurrence interval is 38.3 cubic feet per second (cfs).

Alcon & Associates (personal communications dated April 22, 2005) report that the runoff enters the
Lagoon from four distinct routes:

. Runoff from Lagoon Tower & Coral Ballroom/Parking Structure (Area 1) sheet flows down a
paved service drive to the north of the HHV parking structure and Lagoon Tower and eventually
enters an underground drainage system through an inlet at the northwest corner of Lagoon Tower,

. Runoff from Area 2 sheet flows across lawn between the Lagoon Tower and Rainbow Tower and
discharges across the sandy shoreline directly into the Lagoon,

. Runoff from the Rainbow Tower Roof (Area 3) enters the Lagoon at several points along its
Diamond Head side through downspouts along the northern face of Rainbow Tower.

. An underground drainage system carries stormwater runoff from the Rainbow Drive & Bazaar
(Area 4) to a pump station located alongside the Tapa Tower Shops. It is then pumped to a
transition drain box at the southwest corner of the Great Lawn from where the runoff sheet flows
into the Lagoon.

Table 2.2 Stormwater Runoff Presently Draining into Lagoon.

A;,f Description ':;ec‘; 0 (cfs)
1 | Lagoon Tower & Coral Ballroom/Parking Structure 3.2 13.7
2 Lagoon Lawn 1.0 1.5
3 | Rainbow Tower Roof 0.3 1.4
4 | Rainbow Drive & Bazaar 5.7 21.7
Total 10.2 38.3

Note: “Q” represents the peak runoff discharge into the Lagoon under a 50-year storm
recurrence interval per the current City and County Rules Relating to Storm
Drainage Standards.

Source: Personal communications from Alcon & Associates, April 22, 2005.

Currently, HHV has a storm water quality management plan that consists of daily sweeping of all
roadways and walks to minimize the quantity of leaves and other deleterious materials entering the
onsite storm drain system., There ar¢ no special sediment traps, oil-water separators, or other
pollution control devices in the system.
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FINAL ENVIRONMENTAL ASSESSMENT DUKE KAHANAMOKU LAGOON RESTORATION PROJECT

PROJECT DESCRIPTION & ALTERNATIVES CONSIDERED

2.3.1.3.2 Proposed Drainage Improvements

As part of the effort to improve the water quality within the Lagoon,
nearly all of the storm water runoff from the HHV currently entering
the Lagoon will be redirected into the Ala Wai Boat Harbor.® The
conceptual design of the proposed system is shown in Figure 2.6.
The runoff will be diverted using two pump systems. One system
will be located at the northeast corner of Lagoon Tower and will
collect the runoff from Area 1. The second system will be located at
the southwest corner of Lagoon Lawn, adjacent to a proposed
loading dock for Rainbow Tower. This system will collect runoff
from Areas 2, 3 and 4. These areas are also depicted in Figure 2.6.

Prior to entering the pump stations, all runoff will be treated using a
“flow-through” storm water treatment system (one at each pump
station) to supplement the daily sweeping currently performed by
HHV (see Figure 2.7 and pictures immediately to the left for
example of system). These treatment systems are designed to
mechanically filter sediments at a relatively constant level of efficiency over the entire storm event
for both high and low intensity storms. The rated removal rate is 80% of Total Suspended Solids
(TSS) for 50-micron sediment particles.

At present, most of the HHV's onsite rainfall-runoff enters the lagoon via two drain pipes, both of
which discharge near the intake of one of the pump station’s two inlet pipes. Except during severe
storm events (when the runoff volume exceeds the amount captured by the pump intake), most of this
runoff is pumped to the harbor’s middle basin with little residence time and only a minimal removal
rate in the lagoon itself,

The remainder of the rainfall-runoff that currently enters the lagoon consists primarily of runoff from
the area around the lagoon’s periphery. Owing to the lagoon’s sluggish circulation and long
residence time, virtually all suspended solids in this smaller fraction of the rainfall-runoff settle out.
The dissolved inorganics in this fraction of the runoff are likely to be converted to organic forms,
ultimately to settle, decay, and become a part of the layer of anaerobic mud on the lagoon bottom.

With the proposed improvements, rainfall-runoff now delivered to the lagoon in drain pipes would be
collected and rerouted for pumped delivery to the harbor's inner basin. Because the filtration systems
that will be installed as part of the new on-site drainage system will remove the majority of the
suspended solids, the quality of the stormwater being discharged to the harbor from areas served by
this system will actually be improved for this portion of the runoff.

Rainfall-runoff into the lagoon from the relatively small area around its periphery will still occur.
However, with the much faster turnover rate that the proposed plan provides and the maintenance
program to stir bottom sediments at regular (weekly or more often) intervals, most of this smaller
fraction of the rainfall-runoff will probably be discharged to the harbor’s inner and middle basins with
little change in its chemistry.

S The only instances where runoff from the HHV would enter the Lagoon afler the improvements are made are if the pump
system failed or in instances where the runoff volume exceeds 50-year recurrence storm event used in the design. Under
these conditions, overflow runoff would be diverted into a bypass line and released on Lagoon Lawn through a set of yard
drains, Once released onto the lawn, the diverted runoff would sheet flow across the lawn, into the Lagoon. To minimize
possible oceurrence of & pump system failure, the pump stations are expected to be tri-plex pump systems with backup
power generators to provide a high level of redundancy and minimize scheduled downtime.
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FINAL ENVIRONMENTAL ASSESSMENT

DUKE KAHANAMOKU LAGOON RESTORATION PROJECT

Figure 2.7, Stormwater Filtration System.
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Most storm events (85 percent) do not exceed ths two-month

Buring @ medium intensity storm, which oceurs with a frequency

starm intensity. During this low intensity starm flow, the waler of one to two years, remaining oif washes off pavement, and
leve! within tha Vorlachs® System will rise above the lop of the larger sediment patticles and detxis are now transported into
inlet pipe, reducing inflow velocity and turbulence. Oil and fine  the Vortechs® System. As flow increases, the water level fisas
sedments are usually washed off paved surfaces during these above the low flow control and the tark begins to fill. With the

events, and the Vortechs* Systam treatment effidencies ere in
the B0 to 90 percant range for typical urban runoff sediment.

High Intensity Storm
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High intensity storms are infrequent, and storm fiows have
sufficient energy to wash off the largest sediment particles and
pieces of debris, When the high flow control approaches full
discharge within tha Vortechs® System, storm drains are flowing
at peak capacity. The Vortechs® System can sccommodate
flows up to the specified design storm {ie. 10-year storm).
Treatment efficiensies remain constant during this phase,

inlat submerged, the cily layer is above the influent flow path,
preventing re-entrainment of flzating pollutants. Swirfing action
increases at this stage, which increases sedment removal rates.

Storm Subsidence

Treated runcff is dacanted out of the Vorechs® System of a
controlled rate, resloring the water level to a fow, dry-weather
volume. This reveals a conical pile of accumulated sediment in
the center of the grit chamber. Besides faciitating inspection and
cleaning, the low water level significantty reduces maintenance
costs by reducing pump-out volume.

Source: http://www.vortechnics.cumlassets/VX%ZOGeneral.pdf
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PROJECT DESCRIPTION & ALTERNATIVES CONSIDERED

2.3.2 LAND SIDE IMPROVEMENTS TO THE LAGOON SHORE

The proposed plans shown in Figure 2.8 and Figure 2.9 satisfy the conditions of the Planned
Development Resort (PD-R) approval for the Waikikian project that pertain to the lagoon restoration.
They include features derived from the Waikikian Schematic Design plan prepared by Wimberley
Allison Tong & Goo that formed the basis for the City’s approval of the Waikikian project. More
specifically, the plans show:

. The pedestrian walkways and associated areas along the makai end of Dewey Lane and around the
Hilton Lagoon that are required by Condition (4) of the PD-R-4. .

. The extension of the Waikiki Promenade that encircles the Hilton Lagoon and connects the
walkway that now ends at the Rainbow Tower to the existing public walkway along the Diamond
Head side of the Ala Wai Harbor parking lot [PD-R-6.b.].

« The amenities, i.e., seating areas, required drinking fountain, lighting, and landsecaped planting
strips with irrigation, shade trees, coconut palms, shrubs, and groundcover, that will be provided
for public use [PD-R-6.b.].

« The shoreline native planting areas that will be provided along the proposed walkway.
« The relationship of the walkway to the Great Lawn.

The remainder of this chapter describes the major features of the plan. It focuses on the major
concepts, but provides details where they are important to understanding the extent to which the
proposed plan satisfies the requirements of the PD-R approval.

2.3.2.1 QOverall Walkway Plan

The proposed plan provides a public walkway that extends entirely around the lagoon. The primary
route extends the Waikiki Promenade from its present terminus in front of the Rainbow Tower around
the makai side of the lagoon. Because it would carry the bulk of the pedestrian traffic along the
Waikiki shoreline and serve the expanded beach proposed along the makai edge of the lagoon, it is
wide and equipped with nighttime lighting. The existing pool in front of the Lagoon Tower will be
demolished to allow a secondary walkway to pass around the mauka side of the lagoon, completing
the encirclement called for in the City’s approvals of the Waikikian project. A portion of this path,
which is intended to serve a smaller volume of traffic, is located on hotel property.

Section 2.3.2.2 describes the details of the proposed WaikikT Promenade extension. Subsection
2.3.2.2.1 discusses the routing and Sections 2.3.2.2.2 and 2.3.2.2.3 cover the walkway design.
Section 2.3.2.3 addresses the secondary walkways that will be provided around the mauka side of the
lagoon. Finally, Section 2.3.2.4 describes the landscape design and amenities that will be provided
adjacent to the walkways and the proposed berm stabilization approach.

2.3.2.2 Waikiki Promenade Extension
2.3.2.2.1 WalkikI Promenade Routing

The proposed route of the Waikiki Promenade extension begins near the end of the existing walkway
fronting the HHV’s Rainbow Tower and connects to the existing sidewalk on the eastern side of
Holomoana Street. The roadside walkway provides a way for pedestrians to access the llikai Hotel
and Dewey Lane. Alternately, by crossing the street at the crosswalk situated near the base of the
ramp that leads up to the recreational deck of the Ilikai, pedestrians can continue along the edge of the
Ala Wai Harbor’s innermost basin. Following this route, pedestrians can eventually reach the
sidewalk along Ala Moana Boulevard just to the west of the Prince Hotel. Thus, the proposed route
provides a way for pedestrians to reach Ala Moana Park largely along pathways removed from the
noise and fumes associated with bus and car traffic. Only the last few hundred feet of the route
directs them onto the Ala Moana Boulevard sidewalk so that they can cross the bridge over the Ala
Wai Canal.
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FINAL ENVIRONMENTAL ASSESSMENT DUKE KAHANAMOKU LAGOON RESTORATION PROJECT

PROJECT DESCRIPTION & ALTERNATIVES CONSIDERED

23.2.2.2 Waikikl Promenade Design: General

After considering a range of options, including a continuation of the poured concrete walkway that is
used for the Waikiki Promenade along the Hilton Hawaiian Village’s beach frontage and elsewhere,
Hilton has concluded that a hybrid boardwalk design would provide the best combination of
functionality and attractiveness. As sketched in Figure 2.10, the proposed design uses textured boards
made of weather-resistant material as the walking surface. The walkway would be approximately
eight feet wide, the same width as the existing concrete walkway fronting the Hilton Hawaiian
Village. Bollards (posts on the order of 9 to 12 inches in diameter) would be located at 12-foot
intervals along the ocean side of the boardwalk. In order to simplify construction and maintenance of
the boardwalk, the design uses a series of short, straight sections between the anchoring posts to form
a curved path.

23.22.3 Promenade Design: Shoreline Berm’

The easternmost 400 feet of the proposed Waikiki Promenade extension would be situated atop the
beach berm separating the lagoon basin from Kahanamoku Beach (see Figure 2.1). The berm is
composed of a raised coral substrate with a thin veneer of sand. Once every year or two, on average,
storm waves over-top the lowest portion of this berm, spilling ocean water into the lagoon. While the
over-topping is infrequent and generally no more than a few inches deep, it is not so rare that it can be
ignored. The need to accommodate this natural occurrence constrains the walkway design and has
led HHC to establish the following design objectives for it:

+ The boardwalk must accommodate movement in the sand under and adjacent to the boardwalk due
to rain and wind,

- The portion of the boardwalk across the lowest-lying segment of the beach berm must be portable
so that the walkway sections can be moved to higher ground when forecasts call for waves that
have the potential to overtop the berm.

+ The boardwalk and berm must be designed to minimize washout by relatively frequent storm
waves and to be reinstalled quickly on the infrequent occasions when waves overtopping the berm
cause some washout of the sand.

+ The boardwalk must not form a tripping hazard, Therefore, it should stand out of the sand at least
six inches (i.e., one step up).

« It must be possible to maintain low-intensity lighting along the boardwalk.

The proposed design achieves these objectives by anchoring the walkway using bollard posts grouted
into holes bored into the coral. In this approach the boardwalk itself floats on top of the sand on two
or three 6’ x 6’ stringer frames. These would be constructed in something like 6-foot increments. The
stringer frames would be attached to the posts via brass slip rings similar to floating dock details, This
arrangement would allow the boardwalk segments to move vertically to accommodate sand
movement. If the stringers began to sink into the sand, four or five men could easily lift and re-level
each stringer section. If particularly large waves are forecast, hotel staff will lift the boardwalk
sectionss off the posts and place them on hotel property in areas that will not be affected by the
waves.

® While the design is expected to work effectively for most storm events, extreme events, such as waves and storm surge
produced by Hurricane Iniki in September 1992, produce overtopping of such a magnitude that it is not practical to protect
the walkway from damage during such infrequent occurrences. Hence, in all likelihood major portions of the walkway
would need to be replaced following such an event,
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FINAL ENVIRONMENTAL ASSESSMENT DUKE KAHANAMOKU LAGOON RESTORATION PROJECT

PROJECT DESCRIPTION & ALTERNATIVES CONSIDERED

2.32.3 Secondary Walkway

Details of the design concept for the walkway around the mauka side of the lagoon are shown in
Figure 2.11 and Figure 2.12 below. Portions of this route are on hotel property and accommodate the
internal circulation needs of hotel guests as well as the general public. This secondary walkway
passes the Rainbow Tower, the Great Lawn, and the new pool facilities that are being developed to
the west of the Lagoon Tower as part of the Waikikian project. In accordance with its different
purpose and identity and the desire to have it look like an extension of the beach, a markedly different
material would be used for this secondary walkway. The design has not been finalized, but present
plans call for the use of concrete with a sand finish and/or a grass paving system,

The proposed landscaping along the western side of the lagoon is a continuation of the theme set
adjacent to the Waikikt Promenade. Beach Naupaka would be used along the entire street frontage to
provide visual separation between the lagoon and the cars parked along the harbor road. Beach
Morning Glory would be used in a few select areas where the beach width makes the shoreline
unsuitable for sunbathing, and the walkway will pass through the center of this. The slight constraint
is intended to emphasize the secondary nature of this route and encourage through-traffic to use the
Waikik? Promenade route along the makai side of the lagoon. Public restroom facilities for users of
the secondary shoreline walkway and the Waik7kT Promenade will be located within the Waikikian
Tower complex that HHC is planning to construct.

2.3.2.4 Landscaping and Beach Stabilization
2.3.2.4.1 Landscaping

Figure 2.8 shows the location of the irrigated, landscaped planting strips, shade trees, coconut palms,
shrubs, and groundcover that will be provided for public use as part of the lagoon restoration project.
Additional detail is shown in Figure 2.9. These are situated principally along the southemn and
western sides of the lagoon. Little is proposed for the eastern side of the lagoon makai of the
Rainbow Tower. This is because that stretch of the beach berm is subject to periodic over-topping by
waves, and this makes it impossible to maintain landscaping and/or permanent facilities other than the
proposed boardwalk. Similarly, the northern side of the lagoon adjacent to HHV is too confined to
allow substantial new public amenities in that area, with the exception of a slight widening of the
beach and the addition of the pedestrian walkway.

The proposed plan creates a broad sandy beach along the southwestern and western side of the
lagoon. At present the shore is narrower and much of it consists of exposed limestone and beach rock
and is little used. Equally important, the plan calls for creation of a landscaped area on the uphill side
of the walkway that provides relief from the heat and high reflectivity of the sand and water. A
portion of the landscaped area would be maintained as grass; the remainder would have sturdy
shoreline plants. Up to 80 additional coconut palms would be planted around the lagoon to
supplement those already present. Benches, such as the one shown in Figure 2.13, would be placed
strategically under the palms where there is some shade.

Beach Naupaka (Scaevola sericea Vahl; naupaka kahakai in Hawaiian) would be used along the
uphill side of the area and would separate the lagoon from the adjacent streets and parking areas.
Naupaka has excellent salt, wind, and drought tolerance; it also requires relatively little maintenance,.
Plants such as Beach Morning Glory (Ipomoea imperati; pohuehue in Hawaiian) would be used in
areas where a low ground cover other than grass is desired. This includes the area at the northwest
comner of the lagoon where the water nears the rock retaining wall that supports the harbor access
road.
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FINAL ENVIRONMENTAL ASSESSMENT . DUKE KAHANAMOKU LAGOON RESTORATION PROJECT
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2.3.2.4.2 Beach Stabilization

As previously noted, waves periodically overtop the shoreline berm that separates the lagoon from the
ocean. The most severe example of this occurred during Hurricane Iniki, when the entire parking lot
and shoreline berm were under water as a result of the wave setup from the storm. However, the
over-topping occurs on a more limited basis once every few years. The water sweeping across the
beach washes the lose sand on top of the berm into the lagoon, leaving only the relatively hard
substrate. It also carries ocean organisms into the lagoon.

The use of the geotextile fabric to seal the existing lagoon sediments in place adds an additional
concern to the over-topping. While the geotextile fabric would be well-secured, the anchoring could
fail if the berm were overtopped by sufficiently energetic waves. Such a failure would expose the
underlying sediment to wave action and could allow them to be spread within the lagoon, eventually
settling on the bottom and degrading the recreational values that the lagoon restoration project is
intended to promote.

To reduce the likelihood that this would occur, HHC proposes to emplace a buried rubble mound
structure beneath the existing berm to increase its stability in the face of a large storm event. The
conceptual design of the buried structure is depicted in Figure 2.13. Once constructed, the berm
would be completely covered with sand and would blend in with the surrounding beach. The design
shown is based on the following “conservative” design assumptions: (i) the use of basalt armor stones
with a density of 150 pounds per cubic foot; (ii) all the sand that would normally bury the structure
could be eroded by storm waves; and (iii) that a 6-foot design wave could break directly on the
structure. These conservative assumptions would be refined in the final design process and could
lead to a smaller structure than shown.

The proposed plan for the lagoon restoration calls for the shoreline sand berm to be +5- to +6-feet msl
and to follow the alignment depicted in Figure 2.1. For the structure to provide the greatest protection
for the lagoon but remain buried under normal conditions, the top of the stone structure would be set
at an elevation of +4.5-feet msl. Putting the base of the structure 2.0 feet below sea level and
selecting a 3:1 slope for the seaward (makai) side, the required armor stone size (assuming random
placement of the stones) is nominally three feet or about 2,700 pounds per stone.” The crest would be
at least three stones wide (or about 10 feet across) and, at 2:1, the slope of the shoreward (mauka) side
would be slightly steeper. Under the proposed alignment the berm will more than 40 feet inland of
the shoreline that DLNR has proposed for certification, and therefore entirely inland of the Shoreline
Setback Area defined by the City and County of Honolulu.'® If the shoreline that is eventually
certified is substantially inland of the line for which certification has been requested, HHC will either
shift the location of the berm inland sufficiently to keep work outside the 40-foot shoreline setback
area or will submit a Shoreline Setback Variance application.

2.3.2.5 Operation and Maintenance

HHV is responsible for operating and maintaining the land-side improvements to the lagoon area for
use by the public. HHV staff will be assigned to the task of ensuring that the landscaping public
amenities around the lagoon are maintained. Their specific duties will involve:

« Daily security inspection of the lagoon public recreation area and walkway.

« Daily visual inspection of the walkway and associated amenities to identify any needed repairs and
pick up debris and litter.

9 Because the dimensions of the structure are relatively smalt compared to the size of the armor stone, creating a multi-
layered structure with under-layers of smaller stone would not be appropriate, The entire structure would be comprised of
similar-sized 2,700 pound stones.

10 Notice of the proposed Shoreline Certification was published in the November 8, 2005 issue of OEQC’s Environmental
Notice. 1f no appeal is filed within 20 calendar days of the publication date, the proposed shoreline will be certified.
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« Weekly to monthly maintenance of the landscaping around the lagoon, including coconut removal,
tree and shrub trimming, mowing grassy areas, weed removal, and watering.

« Periodic repairs or replacement of the boardwalk, drinking fountains, benches, and other amenities
as needed.

« Regular inspection of the sand covering the buried shoreline berm to ensure that a minimum of
one-half foot of sand cover remains in place on the top of the berm and one foot on the sloping
sides of the berm. Should the cover fall below these minimums, HHC will push sand from adjacent
areas back atop the berm.

» HHC will monitor any pipe that is left in place in the ocean to insure that it does not become
exposed in the future. Should the monitoring indicate wave action is eroding the sand cover, HHC
will initiate corrective action.

2.3.3 CONSTRUCTION SEQUENCE
Construction will proceed as follows:

« The new storm drain system and discharge pipes into the Ala Wai Harbor will be installed. This
will involve installing the new storm drain pipes and pump stations situated on HHV property,
extending the drain system by trenching across Holomoana Street from the southwestern corner of
the HHV property to the makai corner of the inner basin of the Ala Wai Harbor, and constructing a
new storm drain outlet into the harbor. Part of this work may involve passing under or through the
decking around the swimming pool that fronts the Lagoon Tower. Construction fencing will be
erected around localized work areas, but the lagoon itself and most of the surrounding area will
remain open.

« Construction fencing will be erected around the entire lagoon.

« The lagoon will be hydrologically isolated from the ocean and the Ala Wai Harbor. This will be
done by rerouting stormwater that now flows into the lagoon into the new storm drain system
described above, sealing the ocean water intakes, and shutting down the discharge pump. When
the pumping ceases, the water level will rise to that of sea level; this will decrease the groundwater
inflow into the lagoon as well.

« The new intake and discharge pipes will be laid across the bottom of the lagoon as indicated on
Figure 2.2. For the most part this can be done without trenching, but some excavation will be
required in the places where the piping enters and leaves the lagoon. The vertical discharge and
intake headers will be roughed into the lagoon at this time, as will the small pipes and conduits that
provide water, electricity, and gas to the island. The piping and other material needed for this
operation will be staged and partially assembled in the temporary work areas that will be created on
the side of the lagoon.

« Once the piping is in place, geotextile fabric will be unrolled and the pieces sewn together to form
long strips. Each strip wili be floated across the surface of the lagoon and positioned using small
boats, overlapped and sewn together with the adjacent strip, and then sunk into place on the
bottom. The initial sinking will be facilitated by placing small amounts of sand on it at selected
locations. The fabric will be anchored along the shoreline using a system such as that shown in
Figure 2.4.

. Clean sand will be spread over the geotextile fabric to form the sandy beach areas shown in Figure
2.1. The fill will be thickest under the expanded beach area on the makai side of the lagoon and in
deep pockets near its center.

. The new water supply and circulation system will be activated. The startup will occur gradually
after a latent period to allow any sediments suspended during construction to settle. The gradual
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startup will allow complete testing of the system. It will also ensure that changes in the portion of
the Ala Wai Harbor that will be affected by the increased water flow occur slowly.

. As soon as the basic form of the lagoon and surrounding areas have been established, the contractor

-

will begin work on the fine grading, landscaping (including irrigation system and lighting), and
walkways.

2.3.4 PROJECT SCHEDULE

Major schedule milestones for the proposed project are as follows:

. Complete Chapter 343 Environmental Assessment Process — 4" Quarter 2005.

. Permits for Lagoon Circulation and Reshaping Completed — 2" Quarter 2006.

« Lagoon and water circulation system substantially completed - 1" Quarter 2007.

. Landside Improvements and Amenities Substantially Completed — 2™ Quarter 2007,

2.3.5 ANTICIPATED COSTS
The estimated costs of the proposed improvements are summarized in Table 2.3.

Table 2.3. Estimated Costs

Item Order-of Magnitude Cost
Lagoon Enhancements $9,750,000
Site Enhancements / Promenade $3,750,000M

Source: Hilton Hotels Corporation, 2005,

24 ALTERNATIVES CONSIDERED AND ELIMINATED

HAR §11-200 requires “consideration of Alternatives related 1o different designs or details of the
proposed action which would present different environmental impacts.” It also requires the
consideration of “reduced-scale” or delayed action. Hilton Hotels Corporation evaluated alternative
ways of achieving the project objectives based on their ability to fulfill applicable requirements, cost,
feasibility, environmental impact, and compatibility with the vision of HHV. These alternatives, and
the reasons why they were eliminated from further consideration in this analysis, are outlined below.

2.4.1 ALTERNATIVES CONSIDERED IN THE 1980S AND 1990s

The need to take action to restore the lagoon has been recognized for a number of years, and a variety
of approaches to this have been put forward and considered. The first, and most basic, was to dredge
the lagoon, removing accumulated sediment without changing the water circulation system. In the
late 1980s the U.S. Army Corps of Engineers issued a Department of the Army Permit for this.
However, before this plan could be implemented a combination of a downturn in the economy and the
advancement of the proposal described in the next bullet item led the HHC to shelve the concept.

In the mid-1990s, the Hilton Hawaiian Village Joint Venture and the EnterOcean Group, Inc.
proposed and obtained all needed approvals for the construction and operation of a swim-through
attraction. It would have consisted of a large tank holding approximately 2 million gallons of sea
water occupying the mauka third of the existing lagoon. The plan called for the makai two-thirds of
the lagoon to remain as a public amenity. The proposed design was physically separated from the
public portion of the Kahanamoku Lagoon and had a water level several feet higher than that of the
remainder. The approximately 15,000 gallons of sea water per minute needed for the proposed
attraction was to have come from a new ocean intake extending to an area further seaward within the
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catamaran channel about 170 feet from the breakwater at the end of Kahanamoku Beach and 550 feet
offshore. Water from the swim-through portion of the lagoon was to spill over into the public portion
of the lagoon and from there to be pumped into the innermost basin of the Ala Wai Harbor. The
EnterOcean concept called for the silt within thie portion of the lagoon not used for the attraction to be
removed using a suction dredge, dried, and trucked away. It acknowledged potential difficulties with
the drying process, but concluded that these could be overcome. Problems with the financing for this
project eventually led it to be abandoned. Elements of this proposal were reconsidered when
approaches to lagoon restoration were evaluated again beginning in 2000.

2.42 APPROACHES EVALUATED AND REJECTED DURING 2000 - 2004

With the turn of the century and an improving economy, HHC turned its attention to the lagoon once
again. Its overall goal was to achieve the water quality objectives at the lowest possible cost and with
the least disruption to the surrounding area. Initially it considered simply resurrecting the plan to
dredge the lagoon that had been approved more than a decade before. Analyses of the accumulated
sediment on the lagoon bottom by MEC Analytical Systems, Inc. (May 2001) confirmed that the
material is essentially free of measurable contaminants and “...is likely suitable for either ocean
disposal under a Tier 1 evaluation or upland landfill disposal on accordance with the requirements of
the Hawai ‘i Department of Health Office of Solid Waste Management.”

However, dredging does not address the basic cause of poor water quality/rapid sediment
accumulation in the lagoon (slow turnover rate and high turbidity in the source water). In fact, by
increasing the volume of water in the lagoon, it would actually decrease the turnover rate.
Consequently, it is not in and of itself a good solution to the problems in the lagoon. This led HHC to
undertake a more comprehensive review that considered water quality, aesthetics, cost, and timing.
The key findings of this review, the total of which led to the proposed design described in Section 2.3,
are summarized below.

2.4.2.1 Different Pumping Rates

The proposed design calls for increasing the volume of water passed through the lagoon to 15,000
gpm, a two-fold increase over the 7,500 gallon per minute (gpm) design rate of the original lagoon,
and nearly a three-fold increase over the rate at which the aged pumps currently in place are
operating. The 15,000 gpm number is in line with previous recommendations,!' Lower rates are
possible, but would not meet the design goal of achieving an average turnover of at least four times
per day. Increasing the supply water to more than 15,000 gpm was considered, but would be more
costly to construct and operate, would begin to require placement of supply wells in less accessible
locations, and would not provide any known benefits.

HHC also considered a lower pumping rate. With the proposed design, 12,000 gpm would be
sufficient to provide four turnovers per day, the minimum design target. However, despite the
improved placement of the discharge and intake points within the lagoon, ata 12,000 gpm rate some
areas would experience a turnover rate of less than four times per day. Consequently, lower
withdrawal rates were rejected.

2.4.2.2 Reversing the Flow in the Existin stem

Engineers reviewing the system noted that the current system uses a pump on the discharge end of the
circulation system; pumping water out of the lagoon lowers the water level in it below that of the
ocean and below that of the surrounding groundwater table. This difference in water level causes
water to enter the lagoon through the ocean intake, but it also causes shallow groundwater (and the
pollutants which it contains) to flow enter the lagoon. If the pumps were moved to the supply (i.e.,
ocean) end of the system, they would raise the water level in the lagoon, greatly decreasing the rate of

" This rate is the same rate that had been adopted as the design target for the EnterOcean project previously described.
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groundwater inflow. However, in order for this approach to work without providing pumps on the
discharge end as well, the capacity of the pipes discharging into the Ala Wai Harbor would have to be
increased. Further, such a system would increase the water level in the lagoon to the point where it
would threaten the adjacent areas, such as the Rainbow Tower. This change in the system would not
address the issues that stem from the quality of the existing source water itself. When all factors were
considered, the approach was considered inferior to the proposed action and was eliminated from
further consideration.

2.4.2.3 Using Ocean Water from Relocated Ocean Intakes

The two existing intake pipes draw water into the lagoon from a depression on the reef flat directly
offshore. The reef flat makai of these inlets restricts water exchange between the inner reef area
adjacent to the beach and the ocean. This, in turn, contributes to the elevated turbidity, nutrient, and
bacterial levels. Water quality is better further offshore (e.g., in the catamaran channel that
EnterOcean proposed as the source of water for the swim-through attraction described in Section
2.4.2). While using water from such an area would improve water quality within the lagoon and
decrease the rate of sedimentation, the change would be only marginal. Moreover, by maintaining the
link with the ocean, such an approach would leave open the route through which invasive species
such as the stinging jellyfish enter and colonize the lagoon. Because of this, HHC eliminated it from
consideration.

2.4.2.4 Installing Sand Filtration System on Ocean Intake

In some situations, filtration systems are effective means of removing the kinds of pollutants that are
present in the ocean waters off the Duke Kahanamoku Lagoon. Two variants of such a system were
evaluated, both of them using an in-place 0.5 millimeter sand filter on the water intake line, The first
was designed to provide all water to the lagoon through an in-place sand filter (3,000 square foot)
located in the catamaran channel off of Kahanamoku Beach.'? The second variant combined a 7,500
gpm capacity in-place sand filter that would be used when conditions in the intake area are poor (i.e.,
storm conditions creating turbidity, movement of jellyfish toward shore) with a direct intake pipe in
the catamaran channel that would provide 15,000 gpm when water quality conditions were judged
acceptable. After considering the complexity of this system, as well as the fact that it would still
allow considerable amounts of suspended sediments and undesirable biota to enter the lagoon, it was
eliminated from further consideration.

2.4.2.5 Opening a Channel to the Ocean

Connecting the Duke Kahanamoku Lagoon directly to the ocean by constructing a channel between
the ocean and the lagoon in the vicinity of the ocean intake pipes would not increase turnover or
eliminate the need for mechanical pumping. An open channel has the potential to produce a more
energetic condition in the lagoon if it were exposed to open coastal waters, but it would also provide a
greater opportunity for suspended sediment to enter the lagoon. Moreover, the wave energy that it
would introduce to the lagoon could adversely affect the stability of the shoreline. Because it
appeared likely to introduce a new set of issues to the lagoon without solving the fundamental issue of
sediment buildup, this alternative was eliminated from further consideration.

2.4.2.6 Biological Measures

HHC identified and briefly evaluated several biological approaches to improving the quality of the
lagoon. These include constructed wetlands, floating islands of plants and associated organisms
(Restorer® Technology), submerged biological filters, biological contactors, and bacterial
suspensions. However, these systems are not well suited to the conditions and uses present in and
around the lagoon and are no longer being considered.

12 The size (100 fect by 300 feet) is based on a filter flow rate of 0.5 gallons per minute, per square foot, to provide 15,000
gallons per minute of acceptable quality seawater to the lagoon,
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2.42.7 Alternate Methods of Disposing of Stormwater

The proposed plan calls for rerouting stormwater that presently discharges into the lagoon into the
inner (mauka) basin of the Ala Wai Harbor. Injection wells and re-routing to other locations were
considered as alternatives. However, calculations showed that on-site disposal could not provide the
required capacity, and none of the alternate discharge locations offered clear advantages to the
proposed plan.

2.4.2.8 Lagoon Counfiguration (Area, Depth, and Shape) Alternatives

The proposed design for the lagoon restored lagoon reduces both its depth and its surface area. Other
things being equal, the resulting decrease in the volume of water in the lagoon increases the turnover
rate. This, in turn, has a generally beneficial effect on water quality.

HHC considered retaining the existing lagoon surface area, but this would have decreased the
turnover rate and lessened the amount of space available for land side recreational amenities. It
would also have made it infeasible to leave the existing soft sediments in place on the lagoon bottom,
securing them with a geotextile fabric and an overburden of sand. Instead, they would have to be
dredged, dried, and trucked away for disposal. For this reason, HHC concluded that some reduction
in the surface area was preferable.

The proposed plan calis for the beach on the makai side of the lagoon to be broader than the minimum
needed to secure the geotextile fabric. HHC believes that the advantages that this provides in the way
of increased water turnover rate and enhanced recreational opportunities on the land makes it
preferable to a configuration that has more water surface area.

The proposed design provides a maximum water depth of between 5 and 6 feet at low water. The
lesser depth (relative to existing) helps decrease the volume of water that must be turned over. It also
leaves more of it in shallower water that can be agitated by wind-driven water movements. The
existing water depth could be retained, but that would make it impossible to leave the existing
sediment in place or to remove it and import fill material. In view of the fact that the water depth that
is proposed is more than adequate for the intended recreational purposes, this alternative was
eliminated from consideration.

2.4.29 Lagoon Bottom Restoration Alternatives

HHYV identified eliminating the silty organic layer on the bottom of the lagoon as a key project
objective for restoring the lagoon to acceptable recreational use (see Section 2.2.1.1). As an
alternative to the proposed action of burying the sediment in place under geotextile fabric and
selected sand fill, HHV considered removing the lagoon bottom sediments, disposing of them, and
replacing them with selected granular fill. Geolabs, Inc. (2004) advised against the latter approach,
citing greater environmental impacts and costs of implementation. Removing the lagoon bottom
sediments would entail a significantly longer construction period with increased traffic and
machinery. Moreover, the costs of excavating the material, hauling it off-site, and properly disposing
of it are high compared to the preferred method of stabilizing the sediments with geotextile fabrics
and covering them with clean fill. As such, this alternative was eliminated from further consideration
in this EA. '

2.4.2.10 Alternative Sand Sources

HHC considered several types and sources of sand for use on the lagoon bottom and for replenishing
the lagoon shore. A study commissioned by HHC evaluated several potential land and offshore sand
sources (Sea Engineering 2004). The study found that only one of the four offshore sites evaluated
contained enough sand of suitable quality (i.e., with a grain size comparable to the existing beach
sand at HHV) to be considered for mining. The deposit was found to have a shallow depth that would
make dredging logistically difficult, and furthermore the dredging methods themselves have
numerous inherent uncertainties and risks related to safety, efficiency, reliability, environmental
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impacts, and potential recreationatl conflicts, Thus, the study recommended obtaining sand from land-
based sources rather than mining it from offshore. Suitable sources are available on O*ahu, making
importation unnecessary.

2.43 DELAYED ACTION

The SMP and PD-R approvals for the new Waikikian Tower specify deadlines by which the lagoon-
related conditions outlined in Section 2.2.3 must be fulfilled. Specifically, the SMP mandates that
HHC implement its plan for the restoration of the lagoon to a safe and sanitary body of water within
three years from the date of the plan’s approval. The City and County Department of Planning and
Permitting approved the proposed lagoon restoration plan and schedule in & letter dated October 8,
2004 (see Appendix A), making the deadline for implementation October of 2007, Likewise, the PD-
R approval specified that a building permit for the Waikikian Tower must be obtained within five
years of the approval, or by July of 2007. Construction plans for the land side improvements to the
Jagoon are required to be submitted as part of HHC’s building permit application.

The proposed project schedule in Section 2.3.4 estimates that obtaining all of the necessary permits
and completing the construction of the lagoon improvements will take at least a year. Thus, in order
for HHC to remain in compliance with the conditions of its SMA and PD-R approvals, delaying the
project isnota feasible alternative.

2.4.4 FILLING THE LAGOON

As discussed in Section 1.2, the Duke Kehanamoku Lagoon was created on State land that HHY is
allowed to use under the terms of the 1955 Indenture and Deed from the Territory of Hawai‘i. The
Indenture and Deed provide that if it becomes impractical to maintain the lagoon, then the State may
fill it. Condition C.1.c of the SMP for the Waikikian Tower also specifies that HHC provide plans for
filling the lagoon within two years of the date of approval if the water quality restoration is
determined infeasible. While filling it in would eliminate water quality as an issue, it would
drastically alter the character of the environment and would not achieve the objectives of the
proposed action as defined in Section 2.2.1. Consequently, it is not a viable alternative.

2.5 NO ACTION

HAR, §11-200-17(fX1) requires an evaluation of “No Action”. In the case of HHC's proposed
lagoon restoration, “No Action” consists of retaining the lagoon as is. Water quality would continue
to degrade as the pump wears out and more sediment enters through the ocean outlet. The lagoon
would eventually become unsafe (rather than just undesirable) for recreational use, and would also
become unsightly. Moreover, this alternative would mean non-compliance with the lagoon-related
conditions of the SMA and PD-R approvals. Thus, the “No Action” alternative would not meet the
objectives of the proposed action.
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3.0 EXISTING ENVIRONMENT, POTENTIAL IMPACTS, &
MITIGATION MEASURES

This chapter presents existing conditions within the area to be affected by the Duke Kahanamoku
lagoon restoration project and identifies potential impacts of the project. Where the potential for
negative impacts exists, it describes measures that will be taken to avoid, minimize, or mitigate those
impacts. The affected area includes the following existing features and places within Waikiki:

. The Duke Kahanamoku Lagoon itself and the land around its perimeter which would be filled and
where the new pump house and amenities would be constructed;

. The existing public parking and beach areas makai of the lagoon;

. Portions of the Hilton Hawaiian Village immediately adjacent to the lagoon’s north side (e.g., the
Great Lawn, the proposed well sites, the existing pool, the Rainbow and Lagoon Towers) and along
the route of the proposed stormwater drainage system;

. The Ala Wai Harbor where the new discharge pipes would be installed;
. Holomoana Lane makai of its intersection with Dewey Lane;
. The Pacific Ocean at the location of the existing intake pipes (seaward of the certified shoreline).

The chapter is organized by topic (e.g., topography, hydrology, sound levels, etc.). The scope of the
discussion under each topic is adjusted to cover a localized area or a wider context, as appropriate.

3.1 PHYSIOGRAPHY, TOPOGRAPHY, & BATHYMETRY

3.1.1 EXISTING CONDITIONS

The area surrounding the lagoon and within the Hilton Hawaiian Village is flat to very gently sloping.
A low (4 to 6 feet above mean sea level) berm separates the lagoon from the adjacent ocean. To the
east of the lagoon is the crescent-shaped Duke Kahanamoku Beach, which is relatively flat. Westand
south of the lagoon is mostly paved, consisting of a public parking area, Holomoana Street, and
walkways serving the Ala Wai Harbor; these are at an elevation of approximately 6 feet above sea
level.

The hourglass shaped Duke Kahanamoku Lagoon is 675 feet long. At its widest, it is 420 feet across;
at its narrowest (the neck of the hour glass), it is only 240 feet wide. The existing water surface area is
about 4.6 acres; the small island in its southeast quadrant has an area of about 2,600 square feet (0.06
acre). At the deepest point in the lagoon the top of the sediment is about 8.5 feet below MSL; this is
several feet less than when the lagoon was originally dredged.

3.1.2 POTENTIAL IMPACTS

The proposed action involves reducing the lagoon’s surface area by approximately 25% and its
volume by about 50% by placing clean sand fill in and around it. The modification would reduce its
maximum depth to -5.0 feet MSL. Most of the land area that would be created is along the makai
side of the lagoon, with small amounts being added around the remainder. As described in Section
2.3.1.1, the sand would be placed over a geotextile fabric that will nearly eliminate upward migration
of silt into the sand. The fill will not significantly change the flat to gently sloping topography of the
area, but it would substantially widen the level recreational arca on the lagoon side of the existing
parking area. The sealing and abandonment of the two existing intake pipes will not affect the
bathymetry near them or produce other effects that could alter the ocean bottom. Similarly,
installation and operation of the new discharge pipes into the Ala Wai Harbor will not affect the

bathymetry there.
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3.2 SOILS & SEDIMENTS

3.2.1 EXISTING CONDITIONS

3.2.1,1 Terrestrial Soils

The soil underlying most of the HHV property on the mauka side of the lagoon is classified as Jaucas
Sand, 0 to 15 percent slopes. This series consists of excessively drained, calcareous soils that occur
as narrow strips on coastal plains, adjacent to the ocean. They typically develop in wind and water
deposited sand derived from coral and seashells. The soil is neutral to moderately alkaline throughout
the profile. Permeability is rapid, and runoff is very slow to slow. The hazard of water erosion is
slight, but the soil is susceptible to wind erosion where vegetation has been removed,

The area immediately around the lagoon, including the Ala Wai Harbor complex, is classified as
mixed fill land (FL). This material was emplaced in the mid-1950s when Kaiser developed the
Hawaiian Village. While detailed records are unavailable, it appears that most of the material that
now makes up the banks of the lagoon originated from within it or from nearby ocean shoreline areas
that were dredged when the Territory of Hawai‘i constructed the “Crescent Beach” project.
Kahanamoku Beach, the strip of beach fronting the HHV that was created at the same time as the
lagoon, consists mainly of light-colored sands and larger material derived from coral and seashells.
Much of the sand has eroded from the western end of the beach; what remains is exposed coral
substrate, cemented sand, gravelly stones, and, in a few areas, a thin veneer of soil that has washed
down from the surrounding landscaped areas.

3.2.1.2 Lagoon Bottom Sediments

As previously discussed, when ocean water enters the low-energy environment of the lagoon, most of
the solids suspended in the water by wave action settle out. During the nearly 50 years since the
lagoon was constructed, this has created a thick {1 to 6.5 feet) layer of very soft silty sediments over
the loose coralline sand and gravel that formed the original lagoon bottom. Wind energy continually
re-suspends this material into the water column and odors are released when anoxic bottom sediments
are disturbed. Most of the sediment within the lagoon is anoxic silt and sand. Where sand is present,
it is covered with a mat of fleshy algae (see Table 3.1). As shown by the data in Table 3.2, virtually
all of the sediment grains are smaller than 2 mm in diameter and a large percentage smaller than 75
um. Nearly all of the sediment consists of calcium carbonate, a strong indication that the material
comprising the lagoon floor is of marine origin, with little terrestrial input.

When HHC was considering dredging as a means of restoring the Duke Kahanamoku Lagoon, it
commissioned MEC Analytical Systems, Inc. (May 2001) (MEC) to conduct an in-depth evaluation
of the quality of the bottom sediments.  Its report presented the results of physical and chemical
testing conducted on representative sediment collected from within the lagoon. In particular, the
analysis focused on the environmental suitability of the dredged material for disposal at the South
Oghu Ocean Dredged Material Disposal Site, MEC tested the material in accordance with procedures
outlined in the Evaluation of Dredged Material Proposed for Ocean Disposal (the Ocean Testing
Manual; United States Environmental Protection Agency (USEPA/USACE 1991) and the Regional
Implementation Manual for the State of Hawai‘i, dated January 1997 (USEPA Region IX and
USACE Honolulu Engineer District 1997). To provide flexibility in the event offshore disposal was
deemedlgmpractical, MEC also assessed the material’s suitability for upland disposal at a permitted
landfill,

" Analysis for upland disposal of the materizl was conducted to conform to the requirements of one potential permitted
landfill and in accordance with the requirements of the Hawai‘i Department of Health Office of Solid Waste Management,
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Table 3.1. Results of Sediment Analysis from Samples Collected in the Hilton Lagoon.

EXISTING ENVIRONMENT, POTENTIAL IMPACTS & MITIGATION MEASURES

Station ﬁgﬁgzgie Date Time Conditions at Sampling Site
1 60 9-Nov-2003 8:30 | Anoxic muddy sand, with algal/grass masses
2 50 9-Nov-2003 9:00 | Muddy sand, algal and grass masses
3 120 9-Nov-2003 8:45 | similartoNo |
4 100 10-Nov-2003 8:15 | Very turbid, anoxic mud, fleshy algae
5 100 9-Nov-2003 9:20 | Anoxic muddy sand, with algal/grass masses
6 50 10-Nov-2003 9:10 | Very turbid, anoxic muddy sand, fleshy algae
7 50 10-Nov-2003 9:20 | Very turbid, anoxic muddy sand, fleshy algae
8 50 10-Nov-2003 8:50 | Very turbid, H2S smell at shore, anoxic ooze, algae
9 100 10-Nov-2003 8:30 | Very turbid, anoxic mud, fleshy algae
10 100 10-Nov-2003 9:35 | low turbidity, fine sand, oxic, no algae, no grasses

Note: The sampling station locations are shown in Figure 3.1

Source: Marine Research Consultants, April 24, 2004,

Table 3.2. Station Percentage Size Fraction.

Station Station Percentapge Size Fraction
No. >2 mm <2mm <75um TOTAL
1 4.6 67.9 27.5 180.0
2 6.1 79.4 14.5 100.0
3 6.2 54.8 38.9 100.0
4 34 70.1 26.4 100.0
5 1.8 51.2 47.0 100.0
6 12.4 73.5 14.1 100.0
7 6.7 36.0 57.3 100.0
8 11.7 35.1 53.3 100.0
9 3.1 34.5 62.3 100.0
10 11.2 86.9 1.9 100.0
Source: Marine Research Consultants
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\L/ e MEC combined samples taken from the four locations within the

p==_= lagoon shown in the sketch at ieft for its testing. Information on
the sample depths is summarized in Table 3.3. Forthe Tier I ocean
® disposal evaluation chemical analysis of the sediment included
- metals, pesticides, polychlorinated biphenyls [PCBs (as Aroclors)),
{c organotins, and polycyclic aromatic hydrocarbons (PAHs).
B Conventional analyses included grain size, percent solids, percent
P - 7 | volatile solids, total organic carbon (TOC), total and dissolved
) T~ 7N —T sulfides, oil and grease and total recoverable petroleum
hydrocarbons (TRPH). Additional analysis performed for the evaluation of upland disposal included
ignitability (EPA 1030); Toxicity Characteristic Leaching Procedure (TCLP) for metals; reactive and
total cyanide; total petroleum hydrocarbons (TPH) as gasoline, diesel, and oil; benzene, toluene,
ethylbenzene, xylene (BTEX); and volatile organic compounds (VOCs).

Table 3.3. Sample Depths for Sediments Cores.

Attempt \Depth feet| Core |Penetration Actual Depth \Cornments
Site (MSL) | Length JSeet Sampled feet
feet (MSL)

I 1of2 610" 46 6 10" 13'0” #:nt:sal encountered, coral rubble in cutter
Elefusal encountered, coral rubble in cutter

1 20f2 611" 4'6" 5'6" 12'4" ead:

2 10f2 710" - 1'g" - Sample lost

2 20f2 7 6" 200" 2 g 10 llll::':sal encountered, coral rubble in cutter

3 1of1 76" 2 44 TRIL Ifltceaf:'sal encountered, coral rubble in cutter

4 1of1 76" 31 4 46 12¢ 0" illi:::sal encountered, coral rubble in cutter

ote;  Refusal (i.e., I inch Fenetrationfminute) was encountered due to the presence of coral rubble that form
the base of this man-made agoon

Source: MEC Analytical Systems Inc (May 2001), Tabie 4.

Based on its analyses, MEC Analytical Systems Inc. concluded that the bottom sediments in the Duke
ahanamoku Lagoon are essentially free of measurable contaminants and therefore likely suitable for

Results of Tier I chemical analysis of sediments from the Hilton Lagoon revealed concentrations of
metals below the conservative ER-L screening values of Long et al. (1995). All other analytes (PAHs,
PCBs, pesticides, and organotins) were undetected, Additional analysis indicated nearly all measured
analytes to be below reportable limits. The test for ignitability (EPA 1030) was negative,

322 POTENTIAL IMPACTS

As discussed in Section 2.3.1, the lagoon bottom sediments will be buried in place under a layer of
geotextile fabric, and then covered with sand fill obtained from Mokulg‘ia, O*ahu. The same sand
will be used for filling around the lagoon and replenishing the beach. This will not change the soil
classification of the filled area, which is classified as “Sandy Beach.” No important agricultural or
mineral resources will be affected by the project. The sand that will be used is virtually identical to
the sand that is already present on the beach and has been used successfully in a number of previous
WaikikT beach replenishment projects. Some re-suspension of bottom sediments will undoubtedly
ocecur during the placement of the geotextile fabric and other construction work within the lagoon.
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However, in view of the absence of substantial wave energy and currents within the lagoon while the
water circulations system is shut down and it is isolated from both the harbor and the ocean, nearly all
of this will settle before the sand is emplaced. In view of the absence of contaminants, the small
amounts that would remain in the water column and/or settle onto the clean ocean sand once it is in
place on the lagoon bottom does not constitute a danger.

3.3 CLIMATE

3.3.1 EXISTING CONDITIONS

The Hawaiian Island chain is situated south of the large Eastern Pacific semi-permanent high-pressure
cell, the dominant feature affecting air circulation in the region. Over the Hawaiian Islands, this high-
pressure cell produces very persistent winds called the northeast trade winds. During the winter
months, cold fronts sweep across the north central Pacific Ocean, bringing rain to the island chain and
intermittently modifying the trade wind regime. Thunderstorms, which are rare but most frequent in
the mountains, also contribute to annual precipitation.

Due to the tempering influence of the Pacific Ocean and their low-latitude location, the Hawaiian
Islands experience extremely small daily and seasonal variations in ambient temperature. Average
temperatures in the coolest and warmest months at Honolulu International Airport are 72.9° (January)
and 81.4° (July), respectively. These temperature variations are quite modest compared to those that
occur at inland continental locations. Additional temperature data from Honolulu International
Airport are summarized in Table 3.4.

As noted above, the northeast trade winds predominate in the project area. Data from the Honolulu
International Airport show that they are strongest and most persistent in the summer. During July, for
example, winds from the northeast through east are present over 85 percent of the time and winds
average just below 13 miles per hour. The trade winds become weaker and less persistent in the
winter. During January, for example, winds from the northeast to east are present only 35 percent of
the time and their average speed drops to a little over 10 miles per hour. The island is also influenced
by occasional kona storms, which are intense low-pressure
centers that pass near the island, bringing moderate to strong*
southerly winds and rain. When the trade winds or storms do
not dominate the wind flows, the winds are typified by land/sea
breezes and kona winds. Finally, while hurricanes are relatively
rare events in the Hawaiian Islands, they do occur. The sketch
to the right from www.soest. hawaii.edwMET/Faculty/businger/,,
poster/hurricane shows all tropical cyclone tracks passing
within ~200 miles of the coast of the Islands of Hawai‘i during
the period 1949 to 1997." Hurricane Iniki, the most recent of
these, caused substantial flooding at the HHV. The danger from | - te somemncries

a possible recurrence of hurricane-related flooding is discussed { —— ™™= ™""=== ,
in Section 3.6. Error! Hyperlink reference not valid. " bl i

The terrain on O‘ahu is influential in determining the amount of rainfall. Annual rainfall at the
project site averages only about 20 inches, an order-of-magnitude less than the nearly 250 inches of
rain that falls each year near the top of the Ko‘olau Range on the windward side of O‘ahu. The
wettest months in Waikiki are December through March, when up to 5 inches can fall in a single
month. From April through September rainfall averages 1 inch per month or less. Relative humidity
in Honolulu typically ranges between 65-77%.

" The records prior to 1950 are sketchy, with only 19 tropical cyclones identified between 1832 and 1949 from scattered
written records and ship reports.
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Table 3.4, Average Monthly Temperature, Rainfall, and Humidity

Normal Ambient Temperature, Average Monthly Rainfall
Fahrenheit {inches)
Month Daily Daily Monthly Monthly Average Relative
Mininum Maximum Minimum Maximum Humidity (%)
January 65.7 80.4 0.18 14.74 71
February 65.4 80.7 0.06 13.68 69
March 66.9 81.7 0.01 20.79 65
April 68.2 83.1 0.01 B.92 62.5
May 69.6 84.9 0.03 7.23 60.5
June 72.1 86.9 T 2.46 59
July 73.8 87.8 0.03 2.33 60
August 74.7 88.9 T 3.08 60
September 74,2 88.0 0.05 2.74 61.5
October 73.2 87.2 0.07 11.15 63.5
November 71.1 84.3 0.03 18.79 67
December | 6738 81.7 0.04 17.29 74.75
Note: “T" signifies a trace amount of rainfal] (i.e., less than 0.0] inch),
Source: DBEDT 2003 (Data from Honolulu International Airport),

3.3.2 POTENTIAL IMPACTS

The proposed project does not involve activities that have the potential to alter the region’s climate or
weather patterns. The surface area of the lagoon will be reduced by about 25%, widening the beach
along most of the lagoon shore, However, any localized temperature increases due to these changes
are expected to be offset by the additional grass, trees, and landscaping HHC is providing around the
lagoon (see Section 23.24.1. Moreover, any noticeable effect the project might have on the
microclimate would be overwhelmed by the effect of the adjacent Pacific Ocean, Consequently, no
mitigation measures are necessary. Issues related to weather-related natural hazards are discussed in
Section 3.6,

34 AIR QUALITY

3.4.1 EXISTING CONDITIONS

which are particulate matter (PM, s and PM,), nitrogen dioxide (NO,) sulfur dioxide (SO3), carbon
monoxide, and hydrogen sulfide. Data from the Waikikt Ajr Quality Monitoring Station, which
measures carbon monoxide, and the Honolulu Air Quality Monitoring Station, which monitors carbon
monoxide, sulfur oxides, nitrogen oxide and particulates, indicate that the air quality in the project
area is consistently within State and Federal regulatory limits, The major factor affecting air quality
in the immediate project area is vehicular traffic along Ala Moana Boulevard and auxilliary streets,

342 PROBABLE IMPACTS

Construction activity in and around the lagoon will generate fugitive dust and other emissions in the
immediate area, Measurable pollutants potentially generated by the project include particulate matter
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(e.g., dust generated during drilling, filling and grading), nitrogen oxide (NO,) and carbon monoxide
(CO) from construction vehicles.

All project actions will comply with DOH Rules Title 11, Chapter 59 and 60, regarding Air Poliution
Control. For example, state air pollution control regulations require that there be no visible fugitive
dust emissions at the construction site boundary. The lagoon and adjacent areas are immediately
adjacent to the ongoing resort operations at the HHV.  This makes the control of dust and other
construction-related pollutants of particular concern to the owner. Consequently, it will require the
contractor to prepare and implement a comprehensive dust control plan that meets or exceeds that
required by State regulations. Fugitive dust control measures will include frequent watering of active
work areas where fine particulate matter might become airborne, the use of dust screens, covering
open-bodied trucks, and similar measures.”® In addition, construction-related exhaust emissions will
be mitigated by ensuring that project contractors properly maintain their internal combustion engines.
The granular nature of the sand and soil at the site will limit the amount of airborne dust generated by
the project. Once construction work has ended and the affected areas have been stabilized, the
potential for dust will diminish. Over the longer term, the fact that irrigated landscaping will be
installed over approximately the same amount of area as will be converted from water to land is likely
to keep airborne particulate concentrations throughout the entire area at or about their existing levels
despite the increase in land area that is proposed.

3.5 WATER QUALITY

3.5.1 EXISTING CONDITIONS

3.5.1.1 Duke Xahanamoku Lagoon

Because it is presently connected to the Pacific Ocean through two open inlet pipes, the State
Department of Health considers the lagoon to have the same water quality classification as the
adjacent ocean (Class A Open Coastal Waters). As such, it is subject to the Basic Water Quality
Standards shown in Table 3.5 (which are applicable to all State Waters) and to the Class A Open
Coastal Water Standards shown in Table 3.6.

In late 2003, water samples were collected from ten stations within the lagoon, the ocean near the two
intake pipes, and from the Ala Wai Harbor near the point where water pumped from the lagoon is
discharged. Figure 3.1 shows the location of the water sampling stations. Water was collected at two
depths at each station; one within the top six inches of the air-water interface and a second within six
inches of the lagoon or ocean floor. Water chemistry was evaluated by analysis of total nitrogen
(TN), nitrate <+ nitrite nitrogen (NO;™ + NO2, henceforth referred to as NOs?), ammonium (NH D),
orthosphosphate phosphorus (PO4™), total phosphorus (TP), dissolved silica (Si), salinity, Chlorophyll
a, turbidity and total suspended solids (TSS). In addition, continuous vertical profiles of salinity and
temperature through the water column at each of the sampling sites were recorded to determine if
density stratification exists and if it is a contributing factor to the lagoon’s circulation patterns and
water quality.

Table 3.7 and Table 3.8 show the results of water chemistry analyses for sample sets collected twice
on October 6 and once on October 17, 2003. Table 3.9 presents data on fecal coliform testing within
the lagoon.

13 Most of the material that will be used in the lagoon restoration involves sand-size or larger material that typically does not
become girborne, and recent experience with the exploratory wells along the banks of the lagoon indicates that work in
that area can generally be conducted without watering, However, more active dust-control measures, including regular
watering, will be needed during the placement of soil for the expanded landscaping areas. HHC’s construction contract
will require this, as well as wind speeds below 15 miles per hour during the placement of landscaping soil.
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DUKE KAHANAMOKU LAGOON RESTORATION PROJECT FINAL ENVIRONMENTAL ASSESSMENT

EXISTING ENVIRONMENT, POTENTIAL IMPACTS & MITIGATION MEASURES

Table 3.5. Basic Water Quality Standards Applicable to All Waters

§11-54-4 Basic water quality criteria applicable to all waters.

(a) All waters shall be free of substances attributable to domestic, industrial, or other controllable sources of
pollutants, including:

(1) Materials that will seftle to form objectionable sludge or bottom deposits;
(2) Floating debris, oil, grease, scum, or other floating materials;

(3) Substances in amounts sufficient to produce taste in the water or detectable off-flavor in the
flesh of fish, or in amounts sufficient to produce objectionable color, turbidity or other conditions in the
receiving waters;

(4) High or low temperatures; biocides; pathogenic organisms; toxic, radioactive, corrosive, or ather
deleterious substances at levels or in combinations sufficient to be toxic or harmful to human, animal, plant, or
aquatic life, or in amounts sufficient to interfere with any beneficial use of the water;

(5) Substances or conditions or combinations thereof in concentrations which produce undesirable
aquatic life; and

(6) Soil particles resulting from erosion on land involved in earthwork, such as the construction of public
works; highways; subdivisions; recreational, commercial, or industrial developments; or the cultivation and
management of agricultural lands.

§11-54-8 Specific eriteria for recreational areas.

(2) In inland recreational waters:

(1) Enterococcus content shall not exceed a geometric mean of 33 per one hundred milliliters in not less
than five samples which shall be spaced to cover a period between 25 and 30 days. No single sample shall
exceed the single sample maximum of 89 colony forming units (CFU) per 100 milliliters or the site-specific
one-sided 82 per cent confidence limit. Inland recreational waters in which enterococcus content does not
exceed the standard shall not be lowered in quality.

(3) At locations where sampling is less frequent than five samples per twenty-five to thirty days, no single
sample shall exceed the single sample maximum nor shall the geometric mean of these samples taken during the
30-day period exceed 33 CFU per 100 milliliters, (4) Raw or inadequately treated sewage, sewage for which the
degree of treatment is unknown, or other pollutants of public health significance, as determined by the director
of health, shall not be present in natural public swimming, bathing or wading areas. Warning signs shall be
posted at locations where human sewage has been identified as temporarily contributing to the enterococcus
count,

(b} In marine recreational waters:

(1) Within 300 meters (one thousand feet) of the shoreline, including natural public bathing or wading areas,
enterococcus content shall not exceed a geometric mean of seven per one hundred milliliters in not less than
five samples which shall be spaced to cover a period between twenty-five and thirty days. No single sample
shall exceed the single sample maximum of 100 CFU per 100 milliliters or the site-specific one-sided 75 per
cent confidence limit. Marine recreational waters along sections of coastline where enterococcus content does
not exceed the standard, as shown by the geometric mean test described above, shall not be lowered in quality.

(2) At locations where sampling is less frequent than five samples per twenty-five to thirty days, no single
sample shall exceed the single sample maximum nor shall the geometric mean of these samples taken during the
thirty-day pericd exceed 7 CFU per 100 milliliters.

(3) Raw or inadequately treated sewage, sewage for which the degree of treatment is unknown, or other
pollutants of public health significance, as determined by the director of health, shall not be present in natural
public swimming, bathing or wading areas, Wamning signs shall be posted at locations where human sewage has
been identified as temporarily contributing to the enterococcus count,

Source: Hawai‘i Administrative Rules §11-54 (as amended October 2, 2004).
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FINAL ENVIRONMENTAL ASSESSMENT DUKE KAHANAMOKU LAGOON RESTORATION PROJECT

EXISTING ENVIRONMBJT, POTENTIAL IMPACTS & MITIGATION MEASURES

Table 3.6. DOH Water Quality Standards for Class A Open Coastal Waters

Parameter Geometric mean not to Not to exceed more than Not to exceed more
exceed 10% of the time than 2% of the time
Total Nitrogen (ug N/L) 110.00* 180.00* 250.00*
Ammonia Nitrogen ( ug
NH, -N/L) 3.50* 10.00* 9.00*
Nitrate + Nitrite
Nitrogen (ug 3.50% 10.00* 20.00*
[NO3+NO,] - N/L)
fotal Phosphorus (ug 16.00% 30.00* 4500
Light Extinction
Coefficient (k units) 0.10* 0.30 0.55*
Chlorophyll a 0.15* 0.50* 1.00*
Turbidity (N.T.U.) 0.20* 0.50* 1.00*

* “Dry” criteria apply when the open coastal waters receive less than three million gallons per day of fresh
water discharge per shoreline mile,

Applicable to both "wet" and "dry" conditions:

PH Units - shall not deviat 0.5 units from a yalue of 8.1, except at coastal locations where and when
shwater from stream, or groundwater discharge may depress the pH o a minimum level of 7.0.

Dissolved Oxygen - Not less than seventy-five per cent saturation, determined as a function of ambient water

temperature and salinity,
Temperature - Shall not vary more than one degree Celsius from ambient conditions,
Salinity - Shall not vary more than ten per cent from natural or seasonal changes considering hydrologic input
and oceanographic factors.
k Units = the ratio of light measured at the water's surface to light measured at a particular depth,

¢ more than
storm drain

Source: Hawai‘i Administrative Rules, Title 11, Department of Health: Chapter 54, Water Quality Standards.
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FINAL ENVIRONMENTAL ASSESSMENT DUKE KAHANAMOKU LAGOON RESTORATION PROJECT
EXISTING ENVIRONMENT, POTENTIAL IMPACTS & MITIGATION MEASURES

Table 3.7, Water Quality Test Results: October 6, 2003

2.5 248 | 0.70 | 574 | 248.97 16.74 91.98 19.22 98.42 | 3469 | B9.20 4.93 2647 | 813 | 9209 § 0.22

155 | 196 ] 630 | 194.17 | 12.0% | 11480 | 13.64 123.06 | 3452 | 97.20 6.33 27.88 | 830 | 11144 | 0.24

ssu | | PO | NO, | NH, | Silica Top TON TP N Sal Iss Turh | Temp bo Chla
me | pp/l | pup/L | pp/l pgL | uell pg/l | pel g/ Ko me/L, i deg C | pH % Sat_| g/l |
i-s | am | 496 | 140 | 280 | 281.84 8.99 92.54 13.95 96.74 3468 | 94.80 5.88 2755 | 814 | 9917 | 039
s | pm | 248 | 252 [ 588 130.12 1.16 | 105.84 13.64 11424 | 3492 | 101.60 | 622 2746 | 830 | 11462 ( 043
1-b_| am | 279 | 000 { 182 | 232.3% 16.12 87.50 18,91 89.32 | 3471 93.60 641 2769 | 817 | 9631 | 034
1-b 1 pm | 2,17 | 252 | 434 178.44 1147 | 10206 | 13.64 108.92 | 34.96 | 94.40 6.39 2849 | 830 | 11943 [ 0.35
1A-s | am 3.10 3.08 | 19.88 | 273.98 i2.09 112.84 15.19 135.80 | 34.85 92.40 4.20 26.50 8.16 99.50 0.38
IA-s | pm | 341 | 336 | 1638 | 26442 11.47 107.24 14.88 126.98 | 3498 | 11560 | B.03 2662 | 833 { 11349 | 035
l1A-b | am | 217 | 140 | 070 | 24728 1240 | 113.54 14.57 115.64 | 3462 | 10080 | 3.76 2796 | B18 | 9652 | 0.16
1A-b | pm | 651 | 266 | 616 | 233.79 10.85 109.06 17,36 117.88 | 3494 | 9280 7.71 2844 1 832 | 11511 | 0.18
am
pm
am

1.86_| 266 ; 238 | 203.44 13.33 81.90 15.19 86.94 | 3472 | 98.00 4.03 2764 | 8.14 | 94.17 | 025

2b I pm | 372 | 980 | 7.14 78.40 9.92 98.28 13.64 115.22 | 35.07 146.80 3.47 2835 | 832 [ 115.70 | 0.07
3s | am | 403 [ 084 | 686 | 247.00 10.85 92.54 14.88 100.24 | 3473 | 84.80 3.79 2697 | 817 | 9511 0.30

3s | pm | 217 | 294 | 658 | 20035 10,54 107.10 2.7 16.62 | 34.81 89.60 3.81 2762 | 818 | 10806 | 0.25

3b | am | 3.10 | 042 | 350 | 236.88 13.33 9744 6.43 01356 | 3476 | 92.80 5.30 2767 | 815 | 9340 | 028

3-b [ pm | 155 { 266 [ B.I12 189.68 11.16 | 109.34 2.71 20.12 ;4:33 108.00 | 6.05 2834 | 817 | 11381 ¢ 0.30

4-s | am | 3.72 | 322 | 0.14 | 241.94 9.30 92.68 13.02 96.04 | 3475 | 84.00 3.80 26,57 | 8.16 | 9786 | 0.28
4s | pm | 217 | 224 | 210 | 23548 13.33 122.50 15.50 126.84 | 3481 | 11360 | 11.10 | 2858 | B.21 | 10688 | 0.32
4-b | am | 3.10 | 560 | 3.50 | 208.50 10.85 83.72 13.95 92.82 | 3477 | 10920 | 1.80 2773 | B.1% | 94.16 | 0.06
4-b | pm | 1.55 | 254 | 10.08 | 189.3% 12.09 114.80 13.64 127.82 | 3487 | 12040 | 2.76 2847 | 823 | 11473 | 0.06
S ) am | 372 | 266 | 7.84 | 24559 17.36 95.62 21.08 106.12 | 34.78 | 11040 | 1.23 2772 | 821 | 10009 | 0.05
5 | pm ] 279 | 224 | 1022 | 203.73 13.02 104.02 15.81 11648 | 3487 | 10320 | 3.08 28.02 828 | 111.18 | 0.52
S5:b | am | 34) | 266 | 672 | 22452 | 26.66 87.08 30.07 9646 | 3484 | 92.80 1.58 27.52 822 | 9697 | 0.82
Sb [ pm | 372 | 224 | 23.24 | 185.18 11.78 11116 | 15.50 136.64 | 3491 | t11.60 | 3.06 2845 | 829 | 11811 | 0.59

65 | am | 341 (238 | 994 | 22845 11.16 85.26 14.57 97.58 | 3478 | 11960 | 8.50 2791 822 | 10036 | 04l |

6s | pm { 1891 | 1.96 | 1344 | 235.76 1147 | 11802 | 30.38 13342 | 3487 | 11240 | B.07 2733 | 828 | 110.16 | 0.30

&b [am | 341 | 644 | 2.10 73.62 12.09 74.62 5.50 83.16 54.97 11520 | 5.19 | 2740 | 820 | 9935 | 032

6b | pm | 775 | 238 | 18.62 | 22564 13,33 14574 | 21.08 166.74 | 34.91 88.40 1.41 2840 | 827 | 11688 | 0.34

F-s jam | 434 | 9.10 | 588 | 535.59 15.81 9170 20.15 106.68 | 34.07 | 100.80 | 4.69 2778 | 820 | 9567 | 2.59

7-s | pm | 1085 | 238 | 28.56 | 211.87 14.57 | 15386 | 2542 184.80 | 34.87 | 10560 | 1.33 28.09 27 | 10791 | 0.58

7-b |am | 299 | 3.08 | 546 | 201.48 19.53 86.52 22.32 95.06_] 3478 | 10000 | 3.14 27.60 21 | 9333 112
76 | pm | 341 1266 1470 | 19473 12.71 129.92 16.12 147.28 | 3452 | 10920 | 1.15 2838 | 829 | 11715 | 3.13
B-s | am | 558 | 5.60 | 2562 | 25543 12.36 87.36 22.94 118.58 | 3442 | 11480 | 1240 | 2772 | 820 | 9772 | 2.25
s | pm | 093 | 238 | 154 | 22705 13.95 135.24 4.88 139.16 | 34.91 92.00 4.2] 27.53 | 827 | 112.00 | 0.35
8b lam | 310 | 450 ] 924 | 22733 | 3007 0556 | 33.17 119.70 | 34.81 | 10440 [ 7.49 2743 | 819 | 9159 | 0.38

8b | pm | 3.0 | 322 | 742 | 20738 14,57 03.60 -l7.67 114.24 | 3493 | 11288 | 3.46 2844 | 828 | 11579 | 0.39

93 | em [ 217 | 420 ] 420 | 24559 | 12,09 | 9436 | 14.26 | 102.76 | 3481 | 11296 | 395 | 26.58 | 823 | 100.12 | 0.14
s Tpm | 341 380 | 980 | 28016 | 1240 | 10234 | 1581 | 11494 | 3485 | 10848 | 3.10 | 2718 | 8.25 | 109.06 | 036
9b | am | 496 | 4.90 [ 3.50 | 21553 | 1023 | 9942 | 15.19 | 107.52 | 34.81 | 11328 | 453 | 2778 | 820 | 9339 | 030 |
96 [ pm | 270 | 406 | 630 | 24301 | 1240 | 9940 | 15.19 | 109.76 | 34.92 | 8480 | 450 | 2843 | 8.26 | 11548 | 037
10s | om | 124 | 266 ] 042 | 5199 | 992 | 7868 | 1116 | 81.76 | 3473 | 8760 | 531 | 2725 | 806 | 97.03 [ 023
106 [ am | 124 154 | 000 | 3906|1054 | 9688 | 1178 | 9842 | 34.83 | 5440 | 380 | 2699 | 3.04 | 60.94 | 0.36 |
11+ [am | 155 [ 196 | 014 | 4384 | 902 | 7826 | 1147 | 8036 | 34.88 | 56.88 | 281 ( 2660 | 807 | 9835 | 0.23
11 | am | 248 | 252 | 204 | 3344 | 992 | 7644 | 1240 | 81.90 | 3489 | 49.60 | 3.87 | 27.12 | 807 | 96.80 | 0.54
124 | am [ 589 [ 798 | 2142 | 27564 | 1209 | 9530 | 17.98 | 124.60 | 34.79 | 5608 | 623 | 27.28 | 820 | 67.77 | 0.34
125 | am | 496 | 004 | 13.02 | 23604 | 1178 | 8960 | 1674 | 112.56 | 3486 | 3760 | 435 | 27.67 | 8.20 | 9594 | 0.29

Source: Marine Research Consultants,

SS# = Sampling Station Number

Note: Samples labeled "am" were collected at 0600-0800 low tide (+0.4_R); samples labeled "pm” were collected at 1400-1600 at
high tide (+2.0 ft). Concentrations of dissolved nutrients are shown in weight per volume units (ug/L). "s" indicates surface
sample; "b" indicates bottom sample.
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DUKE KAHANAMOKU LAGOON RESTORATION PROJECT

FINAL ENVIRONMENTAL ASSESSMENT

EXISTING ENVIRONMENT, POTENTIAL IMPACTS & MITIGATION MEASURES

Table 3.8. Water Quality Test Results: October 17, 2003

Ss# | PO, NO; NH, Silica TOP TON TP N Sal TSs Turk | CHLa
g/l \ugll \wgL | ugL pg/l | ugll ug/l. | ug/l %o mg/L | niu pg/L
1-s 7.13 5.18 1.40 286.34 | 11.16 137.34 | 18.29 | 143.92 34,96 | 30.40 1.82 0.25
1o | 279 | 2.80 | 0.14 | 260.21 14.88 | 144.06 | 17.67 | 147.00 | 35.03 5440 | 391 0.26
2-5 248 5.18 3.36 279.60 | 13.64 | 15232 16.12 | 160.86 | 34.95 39.60 222 0.24
2-b 1.86 4,76 0.14 | 261.05 | 13.64 119.14 | 15.50 | 124.04 3499 | 18.40 1.99 0.24
35 | 403 | 476 | 0.84 | 237.16 12.00 | 11298 | 16.12 | 118.58 | 35.04 2400 | 1.61 0.24
b | 341 | 434 | 1.12 ~44.47 | 12.40 [ 11900 | 15.81 124.46 | 35.05 | 36.00 | 153 0.i8
2s | 310 | 546 | 0.56 | 278.75 11.16 | 11620 | 14.26 | 122.22 | 34.98 28.40 | 160 0.21
4-b 2.79 4,62 4.48 248.12 | 14.57 | 11298 1736 | 122,08 | 35.03 5040 | 3.02 0.19
55 | 155 | 8.54 | 3.92 | 433.58 1226 | 11578 | 1581 | 128.24 | 34.77 27.60 | 1.70 0.40
5-b 248 6.30 4.62 | 265.83 | 1147 99.68 1395 | 110.60 | 35.10 2440 | 2.02 0.23
6-5 527 | 11,76 | 25.48 321.75 | 12.09 97.86 17.36 | 135.10 | 35.02 23.60 1.62 0.24
6-b 1.86 5.18 5.04 129.54 | 10.85 79.52 1271 | 89.74 | 35.18 2480 1.30 0.15
7-5 1.55 6.30 9.38 289.15 | 12.71 | 106.54 1426 | 122.22 | 34.58 28.80 1.30 0.24
7-b 3.41 644 | 10.78 | 236.32 10.85 91.28 1426 | 108.50 | 35.05 29.60 1.88 0.20
3s | 217 | 7.14 | 6.86 26245 | 11.78 | 104.16 | 13.95 118.16 | 24.99 | 26.80 | 1.83 0.23
8-b 3.10 6.16 7.14 | 234.64 | 12.09 11830 | 15.19 | 131.60 35.06 | 30.40 | 207 0.20
9.5 | 3.10 | 672 [ 5.88 24840 | 11.47 | 10458 | 14.57 117.18 | 35.03 | 27.20 | 2.04 0.25
9-b 341 7.56 7.84 | 23323 | 10.85 10752 | 14.26 | 12292 35.06 | 37.60 | 2.76 0.16
1As | 2.79 672 | 11.20 | 225.64 10.23 92.40 13.02 | 110.32 | 34.96 27.20 1.68 0.23
1Ab | 341 5.88 9.24 278.45 | 11.47 | 122.22 14.88 | 137.34 | 35.00 37.20 | 243 0.06
05 | 124 | 196 | 644 | 9189 T085 | 99.68 | 12.09 | 108.08 | 35.21 31,60 | 1.10 0.07
106 | 217 | 182 | 0.70 7137 | 9.61 | 11536 | 11.78 117.88 | 35.23 | 33.20 | 1.07 0.08
1i-s 1.86 2.80 0.70 82.33 10.85 | 133.70 | 12.71 137.20 | 35.22 | 6.40 1.11 0.08
11 | 0.07 0.00 0.06 2.50 0.32 891 0.39 8.97 3527 | 26.00 1.78 0.09

Source: Marine Research Consultants.

5S4 = Sampling Station Number. See Figure 3.1 for location.

Note: . All samples were collected between 0600-0800 hrs at a floodin
nutrients are shown in weight per volume units (ug/L). "s" indicates §

tide (+01.5 )

ace sample and

. Concentrations of dissolved
'b" a bottom sample.
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DUKE KAHANAMOKU LAGOON RESTORATION PROJECT

EXISTING ENVIRONMENT, POTENTIAL IMPACTS & MITIGATION MEASURES

Table 3.9. Fecal Coliform & Enterococcus Test Results: October 17, 2003

Fecal Coliform Enterococcus
Sampling Station (MPN/M({ ml) | (MF/100mi)
#1 — makai end of Iagoon (middle) <2{) 11
#2 — makai end of lagoon (southernmost) <20 10
#3 — makai end of lagoon (northernmost) 130 15
#4— middle of lagoon (northern) 130 41
#5 — middle end of lagoon (southern) 80 23
#6 — mauka end of lagoon (southernmost) 40 110
#7 — mauka end of lagoon (middle) 230 17
#8 — mauka end of lagoon {northernmost) 300 76
#9 — Near Intake of easternmost lagoon effluent pipe 170 16
#10 - Offshore Intake (Diamond Head) <20 <1
#11 - Offshore Intake (*Ewa) <20 <]
#12 - Middle Basin of Ala Wai Harbor near Lagoon Discharge 230 290

Notes: Water temperature was 22 degrees C; samples were collected by: S. Dollar on October 17, 2003.

Source: Hawaii Food & Water Testing, Tested: 10-17-03; Completed: 10-20-03; HAR 11-54.

The following generalizations about the lagoon can be made from the water quality data in Tables 3-7
through 3-9:

Water temperature in the lagoon varies seasonally, as well as over the course of a day. During the
fall and winter of 2003, it ranged from 80 to 84 degrees F. This was two to three degrees F warmer
than the temperature in the ocean immediately adjacent to the lagoon.

Concentrations of dissolved nutrients within the lagoon did not indicate any conditions that could
be considered eutrophic. There was little variability between morning and late afternoon samples.
The only significantly elevated nutrient levels occurred in the mauka end of the lagoon where a
drain outlet discharges high-nutrient/high-bacteria fresh water into the lagoon on an almost
continuous basis.

Silica concentrations are consistently higher in the lagoon samples than in the ocean near the
intakes. Silica was elevated by an order of magnitude in the sample collected near the drain outlet.

Dissolved inorganic plant nutrients (NH4+, NO3-, PO43-) show a pattern similar to that observed
for silica. Concentrations throughout the lagoon are slightly elevated relative to intake water, while
the sample near the drain outlet contained substantially higher concentrations. The greatest overall
elevation in lagoon water relative to intake water occurred with NH4+, Such a result is not
surprising as NH4+ is generated by organic degradation, an expected process in the lagoon.

Values of Chlorophyll a showed surprisingly little variation between moming and afternoon
samples or between intake water and lagoon water. The highest values of Chlorophyll a were in
samples collected at Stations 7 and 8, located behind the island in the mauka corner of the lagoon,
possibly because the limited circulation leads to high residence times in this area.

Turbidity and TSS were elevated in the lagoon relative to intake water. This is probably the result
of re-suspension of the fine-grained organic sediments throughout the lagoon bottom by wind
energy. This is one of the primary causes of the unfavorable recreational conditions that presently
characterize the lagoon. The accumulated bottom sediments are inconsistent with the intent of the
criterion pertaining to objectionable bottom deposits (§11-54-04(1)).
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DUKE KAHANAMOKU LAGOON RESTORATION PROJECT FINAL ENVIRONMENTAL ASSESSMENT

EXISTING ENVIRONMENT, POTENTIAL IMPACTS & MITIGATION MEASURES

» Water samples collected on October 17, 2003 were analyzed for the indicator bacteria, fecal
coliform, and enterococcus (see Table 3.9). Results of these analyses showed substantial spatial
variability throughout the lagoon, while the ocean water near the intake (Lagoon Stations 10 and
11) showed no detectable values for either indicator, Within the lagoon, the lowest counts occurred
at Stations 1 and 2, where short-circuiting from the inflow to the pump discharge is a dominant

factor. The highest counts of fecal coliform occurred at Stations 7-9 along the landward margin of -

the lagoon. The highest counts of enterococcus within the lagoon occurred at Stations 6-8. These
patterns are the result of the essentially continuous discharge from the storm drain outlet located
there.

« Throughout most of the lagoon, the vertical salinity and temperature profiles showed that there is
no significant density stratification at high and low tides. The water column is apparently well-
mixed through its full depth. The only exception to this is close to the drain outlet at the mauka
end of the lagoon. Its fresh water discharge rises to form a lower-salinity surface layer about a foot
thick.

3.5.1.2 Groundwater

Groundwater samples were taken during drilling for the seven exploratory wells that HHC has
constructed to confirm the feasibility of the well supply system. Tests of the samples confirm that the
water is saline (34.57 to 34.84 parts per thousand). Table 3,10 shows the salinity values and other
water quality characteristics of the samples. Owing to their differences in hydraulic performance, the
wells’ individual contributions to the 15,000 GPM continuous discharge into the lagoon will vary
between 1,150 and 3,170 GPM per well (see Table 3.11). Temperature and dissolved oxygen were
continuously measured during the drilling pump tests. Both showed little variation; all temperatures
recorded were between 75.54-76.32 degrees Fahrenheit. Dissolved oxygen ranged between 11.5 to
15.0% saturation, Tests of the well water showed that bacterial levels {Clostridium perfringens and
Enteracoccus) were below the detection limit of 1 MF/100 ml. Finally, tests of well water showed
that the heavy metals and pesticides most likely to be present were all below detection limits. "

18 The samples were tested for Lead, Iron, Mercury, Aldrin, alpha-BHC, beta-BHC, delta-BHC, gamma-BHC (Lindane),
4,4'-DDD, 4,4-DDE, 4,4-DDT, Dieldrin, Endosulfan I, Endosulfan II, Endosulfan Sulfate, Endrin, Endrin Aldehyde,
Heptachlor, Heptachlor Epoxide, Toxaphene, alpha-Chlordane, and gamma-Chlordane.
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DUKE KAHANAMOKU LAGOON RESTORATION PROJECT FINAL ENVIRONMENTAL ASSESSMENT

EXISTING ENVIRONMENT, POTENTIAL IMPACTS & MITIGATION MEASURES

3.5.1.3 Ala Wai Harbor, Ala Wai Canal, and Nearshore Ocean Waters

At present, the Duke Kahanamoku Lagoon is connected to the Ala Wai Harbor through the pump
discharge system. Ala Wai Harbor is classified as a Class A marine embayment. The DOH-defined
water quality standards for embayments are shown in Table 3.12. In addition, the applicable marine
bottom types in the harbor are those defined in HAR § 11-54-7(d), and the uses to be protected in the
harbor are “recreational” as defined in HAR § 11-54-8 (i.e., a Class 2 artificial basin to be protected
«__for recreational purposes, the support and propagation of aquatic life, agricultural and industrial
water supplies, shipping and navigation.”

Table3.12. DOH Water Quality Standards for Embayments.

Parameter Geomelric mean not | Notto exceed morethan | Notto exceed more than
to exceed 10% of the time 2% of the time
Total Nitrogen (ug N/L) 150.00* 250.00* 350.00*
Ammonia Nitrogen (12 * . .
NH, ~N/L) 3.50 B.50 15.00
Nitrate + Nitrite Nitrogen N - *
(2 [NOs +NO;] = N/L) 5.00 14.00 25.00
Total Phosphorus (ug P/L) 20.00* 40,00* 60.00*
* Chlorophyll 2 (ng/L) 0.50* 1.50* 3.00*
Turbidity (N.T.U.) 0.40* 1.00* 1.50*

* «Dry” criteria apply when the average fresh water inflow from the land is less than one per cent of the
embayment volume per day.

Applicable to both nwet" and "dry" conditions:

pH Units - shall not deviate more than 0.5 units from a value of 8.1, except at coastal locations where and when
freshwater from stream, storm drain or groundwater discharge may depress the pH to a-minimum level of
7.0

Dissolved Oxygen - Not less than seventy-five per cent saturation, determined as a function of ambient water
temperature and salinity.

Temperature - Shall not vary more than one degree Celsius from ambient conditions.

Salinity - Shall not vary more than ten per cent from natural or seasonal changes considering hydrologic input
and oceanographic factors.

Source: Hawai‘i Administrative Rules, Title 11, Department of Health: Chapter 54, Water Quality Standards.

The Ala Wai Harbor exchanges water with nearshore waters through its entrance channel.” Those
waters are listed as “Honolulu Harbor and Shore Areas” on the Clean Water Act (CWA) §303(d) List
of Impaired Waters. The listing covers the water out to a depth of 30 feet (shallower than the 600-
foot depth that defines the boundary of “open coastal waters”). The applicable water quality standard
criteria in this area are “basic” [HAR § 11-54-4] and “open coastal waters” [HAR § 11-54-6(b)] (see
Table 3.6). The applicable marine bottom types are those defined in [HAR § 11-54-7(d)] and the uses
to be supported are “recreational” (HAR § 11-54-8). To the extent that changes in harbor water
quality affect the Honolulu Shore Area Waters, the standards that are applicable to them are relevant

to the existing and proposed discharge of water from the lagoon.

The Ala Wai Harbor also exchanges water with the Ala Wai Canal, a two-mile-long artificial water
body that begins at the Kalakaua Avenue Bridge and drains a 16 square-mile watershed. Between
Kalakaua Avenue and its intersection with Manoa-Pilolo Stream, the canal is defined as an “estuary.
Above that point it is classified as “freshwater” in [salinity 0.05 ppt, HAR §1 1-54-11. Water quality

17 The makai embayment boundary is across the harbor entrance at “mean lower low water” [HAR § 11-54-6(a)(1)); this
estuary/embayment boundary is the 32 ppt salinity boundary between “brackish” and marine water (HAR § 11-54-1).
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in the canal is relatively poor. This is a function of a number of factors, including erosion in the
upper end of the watershed, the urban pollutants that run off into it, and poor mixing within the canal
itself, particularly toward its upper end. As a result, water in the canal has consistently exceeded the
State Water Quality standards, and the Department of Health has classified it as an impaired
waterbody. Total Maximum Daily Loads (TMDLs) have been assigned to the canal to limit inputs of
nitrogen and phosphorus. No separate TMDLs have been set for the Ala Wai Harbor, but the
Department of Health’s June 16, 2004, Final List of Impaired Waters in Hawai ‘t, identifies it as
impaired for certain pollutants, which are enferacocci, nitrogen, turbidity, Total P, and chlorophyll a.
The report identified the priority for establishing TMDLs at this location as “low”.

During preparation of this assessment, water quality was measured at the 26 sampling stations shown
in Figure 3.2. These stations were selected to depict the water quality conditions in the waters that
might be affected by the lagoon discharge. The station locations fall into three distinct groups:

« Seven sites along the Ala Wai Canal’s outlet channel: Station Nos. 1,2,3,7, 11, 15, and 16.

« Three sites in each of the Ala Wai Harbor’s three basins: (i) Inner Basin: Station Nos. 4,5, and 6;
(ii) Middle Basin: Station Nos. 8,9, and 10, and (iii) Outer Basin: Station Nos. 12, 13, and 14,

» Offshore Marine Waters: (i) Five Sites Along the 30-Foot Depth Contour; Station Nos. 17 through
2land (ii) Five Sites Along the 55-Foot Depth Contour: Station Nos. 22 through 26.

In order to characterize existing water quality at these locations, samples were collected and tested on
three separate dates. Sampling at each of the 26 sites consisted of continuous CTD profiling of
salinity and temperature through the entire water column and collection of two discrete samples, one
within a foot of the surface and the other just above the bottom. These samples were analyzed for all
parameters with specific criteria listed in the State of Hawai‘i Water Quality Standards (Hawai‘i
Administrative Rules §11-54) for embayments, estuaries and open coastal waters.® The dates,
sampling times, and tidal conditions for the complete sampling events are shown in Table 3.13.
Because the input of freshwater via the Ala Wai Canal is such a significant factor of the receiving
water’s quality, additional CTD profiling along a portion of the Ala Wai Canal's outlet channel
(Station Nos. 1, 2, 3, 7, 11, and 15) was done on two other days as summarized in the same table,

Table 3.13.  Summary of Sampling Events in March 2005,

Time of
Day Type of Sampling Samplin Tidal Condition
March 11 Complete 13:10 to 15:40 Midway through a 1.7-Foot Flood Tide
March 12 Complete 07:20 to 09:15 Midway through a 1.5-Foot Ebb Tide

March 24 | CTD Canal Outlet Channel Only | 06:30 to 07:00 Midway through a 1.7-Foot Ebb Tide

March 28 | CTD Canal Outlet Channel Only | 14:00 to 14:20 Midway through a 1.9-Foot Flood Tide

March 29 Complete 15:20 to 18:00 Midway through a 1.9-Foot Flood Tide

Source: Tom Nance Water Resource Engineering (2005)

"* Water quality constituents that were analyzed included dissolved silica {Si), total nitrogen (TN), nitrate + nitrite nitrogen
(NO3- + NQ2-, hereafter referred to as’ NO3-), ammonium nitrogen (NH4+), total phosphorus (TP), orthophosphate
phosphorus (PO43-), chlorophyll a (Chl a), turbidity, and tota) suspended solids (TSS). All laboratory analyses were
conducted by the University of Washington, School of Oceanography Marine Chemistry Laboratory, which possess the
appropriate acceptability ratings from the U.S. EPA.
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Table 3.14.  Fresh Water Input During the March 2005 Sampling Events.

Sampling Contribution from the Ala Wai’s . Lagoon Discharge into
Day Inland Watershed Local Rainfall-Runoff | ™4y, pigdle Basin

Significant Contribution on March 9 (Two

March 11 Days Prior) but Low Flow on March 11 None Pump Off
Slightly Above Average Inflow at the Substantial Rainfall-Runoff

March 12 | e of Sampling to Inner Harbor Basin Pump Off
Sustained Low Flows from March 13

March 24 through March 24 None Pump On

March 28 ébout'Averagc Discharge at the Time of None Pump On

ampling _

High Streamflow Substantially Greater Some Rainfall-Runoff to

March 29 than Previous Sampling Events the Inner Harbor Basin Pump On

The, fresh water input to the receiving waters during these five sampling days is an important aspect
for the interpretation of the water quality results. Data from the USGS' website for the gauging
station on Minoa Stream at Kanewai Field (No. 2425) provide an indication of the relative fresh
water contribution from the Ala Wai Canal's inland watershed. In addition, rainfall-runoff from the
immediate vicinity of the Ala Wai Harbor was observed during the sampling events. The relative

amounts of fresh water input during the five sampling days are as shown in Table 3.14.

The test results for March 11, 2005, are reproduced in Table 3.15. It represents a day when the pump
discharging water from the lagoon into the middle basin of the Ala Wai Harbor was not operating and
there was no stormwater runoff influencing the quality of the Ala Wai Harbor. Test results from
samples collected on two other days during the same month are contained in Appendix B.

The following generalizations conceming the influence of different inputs can be drawn from this
extensive data set. The data themselves, together with a more complete discussion of conditions
during the sampling period, may be found in Appendix B.

. Ala Wai Harbor Middle Basin. The harbor’s middle basin, into which water from the lagoon is
presently discharged, is isolated from the Inner and Outer basins by earth filled groins. It presently
receives the 5,300 GPM lagoon discharge (in the near vicinity of Station No. 8) when the pumps
are operating; that input is absent when the pumps are turned off. On March 11th and 12th, when
the lagoon pump was not running, there was a four- to five-foot thick upper layer throughout the
basin. On March 29th, the wettest sampling day, the lagoon circulation pump was running. The
data indicate that its discharge displaced the upper layer at the inland end of the basin (Station No.
8) but had little effect on the surface layer further from the discharge (Station Nos. 9 and 10).

. Ala Wai Harbor Outer Basin. There is no lagoon discharge and only minimal stormwater runoff
into the harbor's outer basin. Its circulation results from tidal action, possibly from eddy currents
produced by the passing Ala Wai Canal discharge, and from wave-driven water movement through
its rubble mound outer breakwater. The profiles of May 11th and 12th depict a relatively saline
upper layer (90 to 96 percent seawater) which is eight to 10 feet thick. On March 29th, the wettest
sampling day, the upper layer was distinctly thinner and fresher {two to four feet thick and 78 to 90

percent seawater.

. Ala Wai Harbor Inper Basin. Circulation in the harbor’s inner basin is relatively siuggish, driven
primarily by tidal fluctuation, direct rainfall-runoff when it occurs, and lateral movement of Ala
Wai Canal discharge into the harbor. The largest rainfall-runoff discharge enters the inner end of
this basin via an existing culvert near Dewey Lane, but there are two other discharge points along
the mauka side of the basin as well. Salinity profiles show a distinct surface layer on the order of
two feet thick. The layer was substantially fresher on the wettest sampling days, March 12th and
29th.
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Table 3.15.  Existing Harbor and Ocean Water Quality on March 11, 2005.

St Si NO; NH, PO, ™ TP TON TOP | CHLa | TURB TSS
| ey | el | (el | (we/l) | (pe/l) /L) | ueL) | (o) | (gl | (ntw) | {m

1S | 238471 | 45156 | 12852 | 745 1,0246 | 33.84 | 44458 | 2638 | 7.09 1.80 9.82
= 1B 179.74 19.16 | 4245 9.96 30290 | 1578 | 24129 | 581 1.15 3.60 11,63
g 25 | 1349.79 | 26020 | 6357 | 1179 | 70649 | 2415 | 38272 | 12.36 4.06 265 8.40
5 2B 30727 w67 | 2414 | 1032 | annar | 2124 [ 34860 | 1093 | 227 470 12.55
= 35 | 1,37057 | 27572 | 7652 957 | 74720 | 2255 | 39497 | 1297 | 366 2.12 8.40
= 3B 31720 | 4783 | 1237 6.28 40114 § 1438 | 34093 [ 810 1,54 1.75 9.45
o 78 | 143270 | 30251 | 3259 | 1154 | 73311 | 2620 | 39801 ) 1466 423 1.68 6.95
= 78 193.51 23.06 5.89 6.05 30806 | 11.57 | 279.i1 | 552 0.94 175 8.60
g 1S | 141317 | 28345 | 4153 9.58 66402 | 2310 | 33905 | 135t 3.33 1.74 9.10
= 11B_[ 18301 1282 | 401 4.08 27197 | 982 | 25514 | 574 0.52 124 10.65
= 155 | 131432 | 27687 | 5016 9.54 58894 | 2104 | 26091 | 1150 | 278 1.88 9.55
r 15B_| 127.56 11.95 0.84 329 | 28287 | 882 | 27007 | 553 0.39 0.85 11.55
< 165 | s6103 | 11065 | 376) 797 | 22564 | 1190 | 7739 | 382 k7] 0.50 9.43
16B 69.08 8.70 038 2.81 13376 | 591 | 12468 | 3.10 0.18 0.45 10.45
s | 1533.56 | 25483 | 1632 | 1528 | 70894 | 3507 | 437.79 | 19.80 5.51 200 8.90
'g 4B 177.00 1120 | 586 1289 | 48784 | 2706 | 47078 | 1416 | 1369 | 4.29 11.20
& | 58 | 202858 | 3%0.10 | 2131 1343 | 83464 | 3107 | 42323 | 1764 | 3.86 136 8.50
5| 5B | 21323 1723 | 2332 9.58 419.58 | 18.84 | 37903 | 926 278 365 10.20
E s | 179397 | 35778 | 1727 | 1139 | 73238 | 27.66 | 35733 [ 1627 3.98 1.46 9.15
6B 194.15 1702 | 1455 7.63 35832 | 14.83 | 32675 | 720 191 3.00 11.65
| g| 8 412,03 7719 | 3017 | 1032 | 39390 | 1874 | 28655 | 842 0.94 1.23 10.55
% ‘7| 8B 187.59 2285 | 1099 820 | 393.76 | 16.13 | 359.93 | 7.93 093 1.60 145
T2 s 56179 | 11561 | 2624 0.19 | 46061 | 1668 | 31877 | 749 121 1.26 10.00
§ 5| 98 168.48 1012 | 3328 | 1338 | 32550 | 2370 [ 28110 | 1032 | 286 965 | 2165
= | S [10s | 86203 | 19066 | 210l 761 54632 | 1733 | 33365 | 973 207 142 10.00
< 10B | 14671 8.86 13.02 576 | 25424 | 1157 | 23237 | 581 1.04 240 | 2090
128 | 52324 7750 | 1810 | 598 32482 | 1127 | 22022 | 529 124 1.70 9.70
-5 12B | 15596 1260 | 2087 8.53 31368 | 1663 | 28022 | B.iL 1,04 224 8.75
@[ 13s | 61248 | 10660 | 1448 6.86 37653 | 1478 | 25546 | 792 135 1.53 11.00
g 3B | 14474 1029 | 2124 | 749 25242 | 1428 | 22089 | 6.79 1.37 398 4.80
S| 1as | 96593 | 21104 | 4407 | 774 55422 | 1799 | 299.11 | 1024 1.68 170 $.00
4B [ 17314 2054 | 1892 so0 | 25615 | 1313 | 21669 | 723 097 | 230 12.20
178 76.66 545 045 2.15 15262 | 586 | 4672 [ 371 0.18 0.42 10.80
s 1B | 47 275 | 010 2.04 25946 | 5.81 | 25662 | 3.7 0.11 0.40 11.80
S [ i8S | 11829 1990 | 352 275 15434 | 621 | 13093 | 346 024 0.23 10.70
p S | 18B | 4390 3.02 BDL 2.09 17220 | 57 | 169.15 | 362 0.12 0.22 11.40
S8 E | 155 46.20 1.86 2,70 180 | 32003 | 611 | 31648 [ 431 0.12 0.51 7.40
2 Sl | 37192 1.75 BDL 1.50 12594 | 441 | 12422 | 290 0.11 0.88 6.00
o8 | 208 45.51 2.69 025 130 18879 | 526 | 18585 | 396 0.12 0.46 8.00
| 208 [ 3723 1.53 BDL 2.02 16165 | 491 | 16002 | 289 0.12 0.65 10,60
< | 218 39.53 141 BDL 126 | 20151 | 486 | 20002 | 3.60 0.1 033 9.15
218 | 3918 3.40 0.16 235 21237 | 661 | 20881 | 426 0.18 0.65 9.10
228 89.14 1064 | BDL 168 | 21823 | s581 | 20757 | 413 0.20 031 1240
5 | 228 3848 1.08 BDL 1.30 14411 | 486 | 14316 | 336 0.14 013 8.30
2 | s 434 3.07 1.25 229 | 22896 | 661 | 22464 | 432 0.15 0.33 135
g S |23 1 044 0.85 0.46 264 $2076 | 1077 | 52845 | 813 032 054 | 3081
8.5 | 245 40.09 1.79 BDL 216 | 26167 | 636 | 26000 | 420 011 023 13.00
@ 8| 4B |} 2915 1.09 BDL 186 | 28853 | 7.06 | 28744 | 520 0.10 032 11.00
o8 | s 39.40 097 BDL 0.64 28340 | 611 | 28250 | 546 0.12 034 9.55
£ | 25B | 49.68 1.66 BDL 155 14829 | so01 | 14673 | 3.46 0.12 028 925
| 268 36.05 2.40 0.83 1,44 21413 | 541 | 21090 | 397 0.08 0.09 6.90
268 | 3570 272 1.99 216 | 24999 | 641 | 24528 | 425 0.10 0.7 6.60

Note: “BDL” = Below Detection Limit of Test.

Source: Marine Research Consultants,
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. Ala Wai Canal Outlet Channel. On the five days during which the CTD profiles were taken, the
surface layer was typically between two and four feet thick. As expected, salinities were lowest on
the two wettest days. The substantial range of salinity in the surface layer depends on the
watershed’s ongoing fresh water contribution. In all of the profiles, however, the salinity
measurements show that there is a progressive mixing of the surface layer as it moves seaward so
that it is substantially reduced in thickness and increased in salinity near the outer end of the outlet
channel (Station No. 16 as shown on Figure 3.2).

« Offshore Along the 30-Foot Depth Contour. Salinity profiles at the sampling stations along the 30-
foot depth contour portray a similar direction of flow from the Ala Wai Canal outlet channel into
the offshore area. The fresher upper layer turned to the west and moved alongshore in that
direction (from Station No. 19 toward Station Nos. 18 and 17).

. Offshore Along the 55-Foot Depth Contour. The same movement to the west of the Ala Wai
Canal’s discharge is also depicted in the sets of salinity profiles along the 55-foot depth contour.
The salinity and thickness of the upper layer is inversely related to the canal’s discharge at the time
of sampling.

The results of water chemistry analyses of the top and bottom samples collected from the 26 sampling
sites on March 11, 12, and 29, 2005, provide a good understanding of existing water quality within
the harbor. The following generalizations can be drawn from the data.

. Ala Wai Canal Qutlet Channel. The pattern of nutrient concentrations in the top and bottom
samples from the Ala Wai Canal's outlet channel reflects the two-layered flow system and
progressive mixing of the upper layer as the water moves down the channel toward its ocean
discharge.

- On all three sampling days, nutrient concentrations (silica, forms of nitrogen, and forms of
phosphorus) were substantially higher in the upper surface layer than in the lower saline layer.

- As a result of the progressive mixing of the surface layer as it moved downstream, nutrient
concentrations were four to six times greater upstream (at Station No. 1) than downstream (at
Station No. 16).

- The fresher surface layer that resulted from the wetter conditions on March 12 and 29 did not
universally translate to higher nutrient concentrations in comparison to the drier March 11th
sampling event. This suggests that the nutrient concentrations in streamflow and urban rainfall-
runoff may be lower at high rates of flow rather than essentially constant over a range of

discharge rates,
. Ala Wai Harbor Inner Basin. Nutrient concentrations in the inner basin (Station Nos. 4, 5, and 6)

were of approximately the same magnitude as those at the upstream sampling sites in the Ala Wai
Canal's discharge channel (Station Nos. 1, 2, and 3). Levels were substantially higher in the fresher
surface layer than at the bottom. Notably, these concentrations were not significantly higher on the
day with substantial local input of rainfall-runoff into the inner basin (March 12th) than they were
on the two sampling days with little or no local rainfall-runoff.

. Ala Wai Harbor Middle Basin. Normally, the middle basin receives a continuous 5,300 GPM
discharge from the lagoon. However, the pump was off on the March 11 and 12 sampling days.
The CTD profiles on these two days showed a poorly defined surface layer of comparable salinity
and thickness on March 11 and 12. The nutrient concentrations in the Middle Basin on both these
days were about the same and were significantly lower than in the inner basin. With the lagoon
discharge pump running on March 29, the salinity profiles showed that the lagoon discharge
completely displaced the upper layer at the inner end (Station No. 8 on Figure 3.2) but fresher
water, presumably having entered from the Ala Wai Canal, had created a fresher and more distinct
surface layer at the middle and outer stations (Nos. 9 and 10). Except for silica, however, the
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nutrient concentrations were not elevated in the fresher upper layer of the two outer stations on
March 29 in comparison to the two other sampling days.

. Ala Wai Harbor Outer Basin. The outer basin is physicatly isolated from the lagoon discharge into
the middle basin and receives little local rainfall-runoff, a fact apparent from the salinity profiles on
May 11th and 12th. On May 20th, the sampling day with the highest discharge in the Ala Wai
Canal, some of the canal’s water had moved into the outer basin to create a more distinct surface
layer with progressively lower salinity with proximity to the canal's discharge channel. As in the
other basins, and excepting silica, the fresher upper layer was not accompanied by elevated nutrient
concentrations.

. Offshore Along the 30-Foot Depth Contour. As noted previously, the Ala Wai Canal’s discharge
turned to the west in the offshore area on all three sampling days. Nutrient levels generally depict
this trend. The most obvious input of high nutrient water from Ala Wai Canal was found at Station
No. 19 directly offshore of the canal’s discharge on the day of its greatest discharge (May 29th at
Station No. 19). "Upgradient" Station Nos. 20 and 21 along the 30-foot depth contour (i.e. to the
east of the canal's outlet) reflect background concentrations not influenced by the canal's discharge.

. Offshore Along the 55-Foot Depth Contour. On the two wettest sampling days (March 12 and 29),
the salinity profiles portrayed a less saline upper layer on the two stations to the west of the canal
along the 55-foot depth contour. Except for silica concentrations at these two stations on May
29th, the pattern of nutrient concentrations does not track with the surface layer depicted by the
salinity profiles. It appears, with the lack of significant differences in stations to the east and west
of the canal's outlet, that nutrients were essentially diluted to background levels at this distance
offshore.

3.5.2 POTENTIAL WATER QUALITY EFFECTS: CONSTRUCTION PERIOD

3.5.2.1 Ocean

Before beginning work within the lagoon, the existing ocean inlets will be permanently sealed. The
slope of the ground is toward the lagoon, eliminating the potential for stormwater runoff from the
construction area to flow makai toward the ocean. This will eliminate any potential for project-
related construction-related activities to affect ocean water quality. Similarly, the pump that
removes water from the lagoon and delivers it into the middle basin of the Ala Wai Harbor will be
shut down at the outset of construction, This will isolate the lagoon from the harbor and eliminate the
potential for adverse effect on that water body during the course of lagoon restoration.

3.52.2 Lagoon

Construction within the lagoon will constantly disturb the lagoon bottom, resuspending sediment that
previously settled there. That, topether with the cessation of pumping will cause the quality of the
lagoon to decrease for the duration of construction. The lagoon has previously experienced extended
periods of no-pumping without causing undue effects once the pumping is restored, and this is
expected to be the case in this instance. The fact that the lagoon will be lined with clean calcareous
sand will help in this regard, and the design of the pump system is such that the water supply and
circulation system can be re-started gradually after the work is completed if necessary. This will
allow the water to be tested and the receiving waters 10 be acclimated to the resumption of pumping
gradually should that appear to be appropriate.

As described elsewhere in this report, a variety of fishes and other marine organisms presently inhabit
the lagoon. Many of these would be killed by the water quality and physical change that would occur
within the existing lagoon during the course of the renovation. To limit potential water quality effects
from this possibility, HHC is considering several mitigation measures. These include:

19 This assumes that the existing above-ground manhole along the waters edge can be left in place.
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. Lowering the water level in the lagoon prior to the start of the project and using staff and small
equipment to remove algae and other biota from the exposed bottom prior to the start of
construction. It has done this periodically over the years as a means of controlling aquatic growth
within the lagoon.

. Arranging for the netting of the fish that presently inhabit the lagoon. This would decrease the
biomass present and reduce the potential for fish kills.

3.52.3 Ala Wai Harbor

Ala Wai Harbor

The proposed plan continues to use the existing discharge pipe into the middle basin of the Ala Wai
Harbor.?® Hence, except to remove internal algae growth, it will not be necessary to medify that
existing discharge pipe. The decision to create a separaie lagoon water discharge into the inner
harbor to increase the turnover rate there and the re-routing of stormwater runoff away from the
lagoon and into the harbor will require construction work in the harbor that has the potential to affect
water quality there. Construction of the final few feet of these facilities will involve extending two
pipes through the existing bulkhead so that they can discharge into the harbor. Creating these
openings (one for the lagoon water discharge pipe and another for the stormwater discharge pipe) will
require about a month of work along the land/harbor interface. If horizontal boring is used, the area
of the bulkhead that will be penetrated will be approximately 50 square feet or less. If technical
constraints require the use of open trenching for the pipes, a substantially larger penetration of the
harbor bulkhead will be needed, perhaps three or four times the area needed for horizontal boring.
Regardless of which technique is used, there is a possibility that some of the excavated material may
inadvertently enter the harbor. Minimizing the extent to which this occurs will require the use ofa
silt fence, containment boom, or other similar technique. Assuming these pollution control measures
are employed, the effect on water quality would be small in magnitude and of short duration.

3.5.3 POTENTIAL WATER QUALITY EFFECTS: OPERATIONAL PERIOD

Several aspects of the proposed action are expected to have long-term effects on water quality. They
include increasing volume of water flowing through the lagoon, reducing the lagoon volume,
substituting saline groundwater for the existing ocean water SOUrce, diverting a portion of the
discharge from the lagoon into the inner basin of the Ala Wai Harbor, and changing the bottom of the
lagoon from soft anaerobic silt to sand. Each of these is discussed in the subsections which follow.
The assessments draw heavily on the water quality measurements described previously and on the

results of a computer model that was used to forecast changes in water quality.

3.5.3.1 Forecast Changesin Lagoon Water Quality

Because of the short residence time in the lagoon, water in the lagoon will have essentially the same
composition as supply water from the wells.?! Comparing the results of the water quality testing in
the Lagoon (Table 3.7 - Table 3.9) with the testing results for the supply wells (T able 3.10), we see
that the major changes to water quality in the restored Lagoon will include:

20 The discharge pipe can accommodate the maximum planned discharge in its existing condition. However, the HHC may
take this opportunity to remove algal growth from the pipe to restore it to its original capacity, Should it decide to do this,
the last few tens of feet on the harbor end of the pipe would be cleaned. This would be done using hand-tools,
gxemumatically powered equipment, of high-pressure hydroblasting techniques. Most of the material that is removed could

retained, but some methods, particularly hydroblasting, could allow small amounts of the removed algae to enter the
harbor. Because of the relatively short length of ipe that is involved (estimated at less than 50 feet), relatively little
biomaterial would be affected. This, and the fact that the ieces of the algae that grow on the inside of the &Pipe already
?ﬁ:_ter the harbor on a regular basis as they break off from the pipe walls limits the magnitude of the potential effect from
is source.

2 There are two exceptions to that generalization, First the water will warm by one or two degrees F. as it moves 8Cross the

lagoon. Second, cascading water out of the supp!x_’stmcturts will oxygenate it; that in tumn will lead to the oxidation of

reduced chemical species such as ammonium
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- A seven-fold decrease in water turbidity, a fifteen-fold decrease in Chlorophyll a, and a 30-fold
decrease in suspended sediments;

« A significant decrease in bacteria® and plankton abundance;

+ A slight (2-5" F depending upon time of day and location within the lagoon) decrease in water
temperature; and

« A marked increase in the concentrations of inorganic nutrients.”

Because of the short residence time of this water in the Lagoon, the increased nutrient levels will not
lead to higher planktonic biomass as water will be completely exchanged at a rate that will prevent
the growth of planktonic communities. Thus, water clarity in the restored Lagoon water will be much
better than at present.

The anticipated higher nutrient levels in the water could, however, promote the growth of-aquatic
plants (i.e,, macroalgae or fimu). Assuming HHC implements a regular program of turning over the
sandy bottom, this would be most likely to occur on to the hard-substrate surfaces within the lagoon.
These consist of the supply outlets toward the mauka end of the lagoon, the discharge inlets toward
the makai end of the lagoon, and the vertical walls around the island and along the Rainbow Tower
shoreline. If algal growth on these structures becomes a problem, it will be necessary to implement a
periodic maintenance program to keep such growth under control.

The near absence of bacteria and other pathogens in the supply water from the wells, together with
the short residence time within the lagoon (resulting from the high turnover rate) will lead to much
lower bacterial levels in the lagoon than are presently the case. Thus, the restored Lagoon will
provide a good, safe site for water and beach recreational activities.

3.5.3.2 Changes in Ala Wai Harbor Water Quality

Two aspects of the proposed project have the potential to affect water quality in the Ala Wai Harbor.
The first is the discharge of lagoon water into the inner and middle basins of the harbor. The second
is the diversion into the inner basin of the Ala Wai Harbor of stormwater originating on the Hawaiian
Village Resort property that now flows into the lagoon. The following subsections describe the
approach used to predict the effect of these changes and the predicted water quality changes for dry
and wet weather conditions.

3.5.3.2.1 Approach to Forecasting Effects

Computer modeling performed by EKNA Services (see Appendix C) was used to predict the effect
that the change in the volume and nature of the lagoon water being discharged into the Ala Wai
Harbor would have on water quality. CE-QUAL-W2, Version 3.2, a state-of-the-art hydrodynamic
and water quality model developed by the U.S. Army Corps of Engineers (USACOE), was used for
this evaluation. This is the same model used in previous studies of the Ala Wai Canal.®® A complete
description of the Application of the CE-QUAL-W2 model to the Harbor is presented in Appendix
MM. The description includes physical model inputs such as bathymetry and the identification and
physical characterization of the model boundary conditions. It also describes the way the model was
applied to these specific circumstances,

The validated model was used to forecast water quality for key water quality parameters under two
scenarios.

2 Fecal coliform levels on October 17, 2003 ranged from a low of 20 MPN/100m]_at the makai end of the lagoon to a high
of 300 MPN/100 ml at its mauka end.

 Total organic nitrogen and ammenium would be about the same or slightly lower; total nitrogen would increase by about
20 percent, and; nitrate would increase by an order of magnitude. Phosphate and total organic phosphorous would
increase to seven or eight times their present values, while total phosphorous would increase about 70 percent. Silica
would increase about seven-fold.

* Ala Wai Canal Improvement, Feasibility Report, State of Hawaii, DLNR, October 1992.
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. Scenario I: Dry Weather. Proposed 15,000 gpm Lagoon outflow from the lagoon during a dry
period having no stormwater discharge into the Ala Wai Harbor from the HHV and low flow in the
Ala Wai Canal. The simulated conditions for March 11, 2005, were used as representative of dry
weather.

« Scenario 2: Wet Weather. Proposed 15,000 gpm Lagoon outflow during rainfall that produces
stormwater discharge from the new outlet that HHC is constructing to eliminate stormwater
discharges into the Duke Kahanamoku Lagoon and moderate regional flow in the Ala Wai Canal.
The simulated conditions of March 29, 2005, were used for this scenario.

The water quality parameters modeled were total suspended solids, Chlorophyll 2, total nitrogen,
ammonium, nitrate-nitrite, and total phosphorus. Data for numerous locations throughout the Harbor
and in he Ala Wai Canal’s discharge channel were tabulated for comparison with the modeled
conditions of March 11 and 29, 2005.

3.5.3.2.2 Effects During Dry Weather (Scenario 1}

Scenario 1 models the effect that the proposed project would have on water quality in the Ala Wai
Harbor during a typical dry period. It compares the water quality throughout the harbor on March 11,
2005, with the levels the model forecasts if the quantity and quality of water discharged from the
lagoon are as proposed.

The results of this modeling are summarized in Table 3.16 and depicted graphically on Figure 3.3 and
Figure 3.4. They predict the following effects of the proposed changes in lagoon discharge into the
Ala Wai Harbor:

. As indicated by the fact that the surface and bottom values in the scenario are closer to one another
than under baseline conditions, the increased discharge from the Lageon into the harbor increases
mixing within the harbor’s basins.

. Residence times decrease throughout the harbor.

. Total Suspended Solids values decrease throughout the Inner and Middle Basins relative to existing
conditions, particularly in bottom waters.

. Nitrogen species generally decrease in surface waters and increase in bottom waters in the Inner
and Middle Basins close to where the discharge occurs, but these changes dissipate almost to the
baseline values moving ‘Ewa in the basins towards the main Ala Wai Canal outlet channel.

. Total phosphorus concentrations increase in the inner basins (surface and bottom waters) but also
drop to near baseline values toward the main channel.

. Even though the proposed change produces higher modeled nutrient levels in the basins close to the
lagoon discharge, the modeled Chlorophyll a values are the same or lower. This indicates that
there would be no increased productivity.

. At the ocean outlet of the harbor, the modeled values for all parameters with the proposed
discharge are practically indistinguishable from the baseline vaiues.
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In summary, model results suggest that the proposed change has a generally positive effect on water
quality within the harbor and essentially no effect on the quality of the water in the Ala Wai Canal's
outlet channel and the marine waters offshore. Concentrations of several inorganic nutrients increase
close to the discharge, but the increases do not produce a biological response in terms of plankton
abundance, In addition, the increased nutrient concentrations return to background levels within the
Ala Wai Harbor, resulting in no changes to ocean water. As such, there is no apparent effect of the
lagoon discharge beyond the limit of the harbor.

3.5.3.23 Effects During Wet Weather (Scenario 2)

Scenario 2 modeled the effect that the proposed project would have on water quality in the Ala Wai
Harbor during periods when rainfall is producing moderate runoff from the Ala Wai Watershed into
the Ala Wai Canal and substantial runoff from the Hawaiian Village into the proposed new storm
drain discharging into the inner basin of the Ala Wai Harbor. It compares the modeled baseline water
quality throughout the harbor under the March 29, 2005, conditions with the levels the model
forecasts if the quantity and quality of water discharged from the lagoon is as proposed.

The results of this modeling are summarized in Table 3.17 and depicted graphically on Figure 3.5
and Figure 3.6. They show the following effects of the proposed changes in lagoon discharge under
these circumstances:

« As during dry conditions, mixing within the basins is increased relative to pre-project levels.

« Despite the fact that this scenario has stormwater discharge into the Inner Basin of the harbor, the
modeled TSS values in it are much lower values throughout the Inner and Middle Basin compared
to the modeled baseline (pre-project) condition.

« Predicted changes to nitrogen species are variable in the basins, though nitrate/nitrite generally
increases in bottom water. The model predicts a small decrease in nitrogen concentrations at the
mouth of the harbor, due to the dilution of the nutrient-rich Ala Wai Canal water with the lagoon
discharges.

» Total phosphorus would increase in the basin surface and bottom waters and result in a small
increase in phosphorus concentration in the surface water at the harbor mouth.

« Chlorophyll a values are the same or lower than the baseline values, a prediction that there would
be no increased primary productivity.

In summary, the proposed change has a generally positive effect on water quality within the harbor by
decreasing turbidity, suspended solids, and Chlorophyll 2. Concentrations of several inorganic
nutrients would increase close to the points of discharge, but the increases would not produce a
biological response in terms of plankton abundance. The increased nutrient concentrations return to
background levels within the Ala Wai Harbor; as such, there would be no apparent effect of the
lagoon discharge beyond the limit of the harbor.
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EXISTING ENVIRONMENT, POTENTIAL IMPACTS & MITIGATION MEASURES

3.6 NATURAL HAZARDS

3.6.1 SUSCEPTIBILITY TO WIND DAMAGE

While other types of storms can produce winds that cause tree downings, only hurricane-force winds
are capable of large-scale damage. Hurricane season begins in June and lasts through November in
the Hawaiian Islands. Most Central Pacific hurricanes originate near the coasts of Central America or
southern Mexico and typically subside when they move northwestward over cooler water or
encounter unfavorable atmospheric conditions. In fact, while many hurricanes and tropical storms
have passed near O‘ahu during the last 50 years, only three have had direct impact. In all three cases,
Kaua‘i was the hardest hit, although O‘ahu suffered significant damages as well. Hurricane ‘Iniki in
1992 was by far the most destructive storm to strike Hawai‘i in recorded history, with widespread
wind and water damage exceeding $2.2 billion.

The new pump house, the boardwalk, and the landscaping are the only components of the proposed
project that are susceptible to wind damage.*® The O‘ahu Civil Defense Agency estimates that the
probability of hurricane force winds (i.e., winds in excess of 75 miles per hour) striking the island in
any given year is one in 55. The probability of sustained winds in excess of 94 to 110 miles per hour
is one in 320. The pump house, which is the only structure that is planned as part of the project, is
being designed to withstand winds of up to 80 miles per hour, after which structural damage could
begin to occur. The pumps would typically be shut down and the system de-electrified if a hurricane
strike were expected, Destruction of the pump house would probably not affect the pumps
themselves (though accompanying water damage would require cleaning and possible repairs), but a
total collapse of the structure would seriously damage the electrical and control system, and this
would take several months to repair. During that period the pumps would be inoperable and
circulation within the lagoon would be greatly reduced. In view of the fact that a hurricane strike
would have done substantial damage to the surrounding area, the temporary loss of the lagoon as a
recreational amenity would be inconsequential,

Most of the landscaping that is proposed is low to the ground, but it would undoubtedly suffer
damage as a result of hurricane force winds., The boardwalk is also susceptible to damage in the
event it is thrown about by wind. However, the foundations are designed to secure it except in the
areas where storm waves overtop the berm. In those areas, the planned removal based on storm
warnings should be sufficient to avoid significant adverse effects.

3.6.2 SUSCEPTIBILITY TO DAMAGE FROM FLOODING AND TSUNAMI INUNDATION

3.6.2.1 Introduction

According to the Flood Insurance Rate Map (FIRM), all of the lagoon and the beach berm separating
it from the ocean are in Zone AE, defined as an area with potential for flooding every 100 years.
Holomoana Street is in Zone A, which signifies a 100-year flood zone where no base flood elevation
has been established. The portion of the HHV that is adjacent to the lagoon is in Zone AQ, which
means that it is susceptible to sheet flows from an event with a recurrence interval of once in 100
years.

The proposed lagoon restoration entails very slight topographic alterations around the perimeter of the
lagoon. Only one is of any note. It involves modifying the portion of the existing beach berm makai
of the lagoon by adding sand to extend its highest point (about +6 feet msl) a short distance in the
Diamond Head direction before tapering it down to meet the existing grade in front of the Rainbow
Tower. The extent to which these would affect the area’s susceptibility to damage is summarized
below.

¥ The existing ump house and landscaping are at least as susceptible to damage as those that are proposed. Hence, the
boardwalk is the only completely new element in the proposal.
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3.62.2 Susceptibility to Flooding of the Pump House

Afler evaluating the requirements of the pump station equipment, the desire to blend the facility as
much as possible into the existing environment, and the need to comply with the flood hazard
regulations, the ground floor elevation of the pump house was set at +4 feet msl, one foot below the
regulatory flood height of +5 feet msl. The pumps, electrical equipment, and all other sensitive items
would be placed at +5 feet msl or above. The portion of the structure below that would be flood-
proofed. Because this is not a habitable structure, the design complies with the City and County of
Honolulu’s flood hazard ordinance.

3.6.2.3 Susceptibility to Damage along the Shoreline Berm

Storm waves overtop the berm separating the lagoon from the ocean every few years, with the water
over the top rarely exceeding a few inches. Because the area where this occurs will be close to its
present elevation following the lagoon restoration, the periodic overtopping is expected to continue.
During these events, little wave energy would enter the lagoon. Thus, potential damage to the
walkway and the erosion of sand and its transport into the lagoon would be the principal concerns.
As described in Section 2.3.2.2.3, the portion of the walkway that is most susceptible to wave action
would be constructed in moveable segments. Storm waves are relatively predictable, and this would
allow the HHC time to relocate the walkway elements to hote! property where they would be out of
reach of the waves.

Extreme storm events, such as Hurricane Tniki, have the potential to create wave and ocean conditions
that lead to extensive overtopping of the shoreline berm on the makai side of the lagoon. During the
most severe part of Iniki, for example, the shoreline berm was completely submerged as a result of
wave setup. Such extraordinary events €xpose the shoreline berm severe stress, Because & severe
breaching of the berm would expose the anchoring of the geotextile fabric to wave energy that it is
not designed to resist, HHC has proposed the buried reinforcement described in Section 2.3.24.2. If
this aspect of the design is implemented, the geotextile fabric would resist damage from even
extraordinary events. If it is not, the fabric could be damaged and the underlying sediment exposed to
the force of the waves. This, in turn, could lead to the sediment being scattered across the sandy sides
and bottom of the lagoon, degrading the improvement that the project is intended to secure.

Tsunamis have the potential to overtop the berm as well, though they have historically been
infrequent along this shoreline. There is less advance warning of a tsunami that might strike the
shoreline (typically a matter of a few hours) than there is for high storm waves. Consequently, there
is less certainty that the boardwalk could be relocated out of harm’s way. If the boardwalk sections
could not be removed before a tsunami stuck, they could be washed into the lagoon. The chance that
the boardwalk segments picked up by a tsunami could cause damage elsewhere is limited to the areas
immediately adjacent to the lagoon, particularly the bottom level of the Rainbow Tower. A tsunami
of sufficient size would damage the landscaped areas on other facilities that are proposed along the
makai side of the lagoon, but these could easily be reconstructed.

3.6.3 SUSCEPTIBILITY TO SEISMIC DAMAGE

The Uniform Building Code (UBC) establishes minimum design criteria for structures to address the
potential for damages due to seismic disturbances. The scale is from Seismic Zone 0 through Zone 4,
with 0 the lowest level for potential seismic induced ground movement. Like all of O*ahu, the project
area is designated Seismic Zone 2a (U. S. Geological Survey, 1997). All the structures planned as
part of the project will conform to Seismic Zone 2a Building Standards, and will not increase the
seismic vulnerability of the project area. It is more than likely that the wind loading (80 mph with
Exposure D, coastal) rather than seismic forces will govern the design.
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3.7 TERRESTRIAL BIOTA

3.7.1 EXISTING CONDITIONS
3.7.1.1 Terrestrial Flora

Terrestrial Ti0r3

The project area consists largely of the lagoon and surrounding sandy beach; these have virtually no
terrestrial vegetation. Only in the landscaped area around the makai and makai-*Ewa perimeter are
significant numbers of plants found. Species in these areas are all exotic species planted after the fill
was placed there in the mid-1950s. No terrestrial plant species on the proposed site are identified as
either threatened or endangered, nor are any known to be candidates for such status.

3.7.1.2 Terrestrial Fauna

Terrestrial mammalian species found at the project site are limited to introduced species such as mice
(Mus domesticus), rats (Raitus r. rattus, Rattus norvegicus, and possibly Rattus exulans hawaiiensis)
and feral cats. Informal observation of avifaunal resources notes populations of barred doves
(Geopelia striata striata), spotted doves (Streptopelia chinensis), rock doves (Columba livia), Red-
crested Cardinal (Paroaria coronata), Northern Cardinal (Cardinalis cardinalis), and common
mynah (dcridotheres tristis tristis) in the vicinity, none of which are threatened or native. All of the
terrestrial mammal and bird species observed are considered alien to the Hawaiian Islands.

3.7.2 POTENTIAL IMPACTS

None of the plant or animal species observed in the project vicinity and that could be displaced by the
proposed lagoon restoration are endangered, threatened or have been proposed for listing under the
Endangered Species Act. Without exception, the project area and adjacent areas have been highly
disturbed and subject to continuous intensive human use. Construction activities will temporarily
displace common exotic vegetation and avifauna species; however the area will be replanted with
species suitable for the expected conditions of the site upon completion of the project. As a result,

there will be a net increase in terrestrial habitat and, in all likelihood, the number of species present.

The proposed plan calls for a substantial expansion of the Jandscaped area on the makai side of the
lagoon. The landscaped area consists of grass and sturdy shoreline plants. Up to 80 additional
coconut palms would be planted around the lagoon to supplement those already present. Beach
Naupaka (Scaevola sericea Vah!; naupaka kahakai in Hawaiian) would be used along the uphill side
of the area and would separate the lagoon from the adjacent streets and parking areas. It is one of the
most common beach plants in Hawai‘i and thrives in the kind of full-sun, sandy, high-pH
environment found around the Duke Kahanamoku Lagoon. Naupaka has excellent salt, wind, and
(once established) drought tolerance. Irrigation would be installed and maintained by HHC in support
of the plantings. Other native plants, such as pohuehue (Beach Morning Glory/Ipomoea imperatr)
would be used in areas where a low ground cover other than grass is desired. This includes the area at
the northwest corner of the lagoon where the water nears the rock retaining wall that supports the
harbor access road. It is well-adapted to living in the hot sun and blowing sand.

3.8 MARINE BIOTA

3.8.1 EXISTING CONDITIONS

3.8.1.1 Duke Kahanamoku Lagoon

Appendix D lists the 68 species or taxa (species groups) that are known to be present in the lagoon. It
includes the larger, visually apparent “macro” forms active during the daytime. Other small, cryptic
species are likely to be present as well, but these do not make up a significant element of the biotic
community. Most of the species found in the lagoon are believed to have entered it through the pipes
connecting the lagoon to the ocean, but some were probably put there purposely by people or were

PAGE3-35



DUKE KAHANAMOKU LAGOON RESTORATION PROJECT FINAL ENVIRONMENTAL ASSESSMENT

EXISTING ENVIRONMENT, POTENTIAL IMPACTS & MITIGATION MEASURES

introduced to it incidentally by human activity, The most dominant species seen from the shoreline
is the tilapia (Tilapia meoanotheron). Once in the water, much of the floor of the lagoon is occupied
by & mix of benthic jellyfish Cassipoea, the red algae Gracilaria and Acanthophora, and the sea grass
Halophila. Thirteen of the 68 identified taxa (or 19%) are known to be recent, unintentional
introductions to Hawai‘i (i.e., are alien species). These common species are widely distributed in
Hawai'i and elsewhere. None of the species identified are rare, threatened or endangered, or
particularly unusual.

Because of their relatively large size, the upside-down jellyfish (Cassipoea) are readily recognizable
in the lagoon. The species thrives in low-energy (wave-protected) waters such as the Hilton Lagoon.
The full range in sizes of Cassipoea seen in the lagoon (disc diameters from 3 to more than 150 mm)
indicates that it completes it entire life cycle here. These stinging creatures are an impediment to
recreational use, and it would be virtually impossible to eliminate them from the lagoon permanently
50 long as the ocean intake pipes remain,

3.8.1.2 Ala Wai Harbor

The Ala Wai Harbor was first constructed by the U.S. Armed Forces in the early 1900s and has been
periodically enlarged to where it presently provides The Ala Wai Harbor provides over 700 berthing
and mooring spaces, one boat launch ramp, and 22 dry dock storage spaces. The harbor provides
boating opportunities for the Hawai‘i Yacht Club, Waikiki Yacht Club, the Royal Hawaiian Ocean
Racing Club, and other recreational boat owners. A channel originally connected the harbor to Fort
DeRussy in Waikiki, but was later filled in, and the Ala Wai Canal and harbor were connected.*® The
Ala Wai Boat Harbor is considered an embayment. Estuaries and embayments are important as
habitat for larval and juvenile stages of some native species such as o‘opu and ‘ama‘ama, or mullet,

Some indication of the biological array in Ala Wai Harbor is available from studies conducted in the
Ala Wai Canal (Harris, 1975 & Miller, 1975). However, the harbor is characterized by deeper water
and more marine, less brackish conditions and continuous boat traffic and related human usage.
Consequently, the data from these studies is not directly applicable to the harbor. Coles et al. (June
1999) studied the non-indigenous marine species introduction in the harbors along the Southwest
shores of O*ahu, including the Ala Wai Harbor, from 1997 to 1998. They sampled the benthic biota
using a semi-quantitative technique and recorded observations of common macroinvertebrates and
fish species. A gradient of biota types from coral reef-related organisms near harbor entrances to
organisms adapted for eutrophic turbid conditions was noted. Amphipoda was the most diverse
taxonomic group,

The results of these previous reviews and anecdotal information indicate that submerged piers, pilings
and rock jetties within the Harbor are colonized by a wide variety of fouling organisms including
stony and soft corals, sponges, hydrozoans, mollusks, echinoderms and ascidians. In addition,
numerous species of reef fish inhabit the harbor. A complete inventory of marine organisms
inhabiting the harbor is beyond the scope of this document. It is important, however, to note that
none of the modeled changes to water chemistry discussed in Section 3.5 above are of a magnitude
sufficient to alter biotic community structure. In fact, a potential effect of reducing concentrations of
Chlorophyll a and total suspended material within the Harbor might be an increase in abundance of
reef corals, which is generally considered a positive response.

* Hawai'i, State of, Department of Transportation. (1972), The Environmental Impacts of the Proposed Construction
(Phase I) for the Ala Wai Boat Harbor Final Environmental Statement.
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3.82 POTENTIAL IMPACTS & MITIGATION MEASURES: DUKE KAHANAMOKU LAGOON

3.8.2.1 Construction Period Impacts

Implementation of the proposed project will unavoidably kill the aquatic biota presently in the lagoon
that are not first removed. None of the species is rare or endangered, and many are introduced
varieties that are considered invasive or damaging to the indigenous biota. Consequently, their
removal or elimination does not represent a significant loss from a biological standpoint, At the same
time, the death and subsequent decomposition of the aquatic flora and fauna will result in
decomposing organic matter beneath the liner. To minimize the amount of organic material under the
geotextile liner, HHC will remove as much as is practicable before laying down the geotextile fabric
and sand fill. In ail likelihood it will do this by drawing down the level of the lagoon water as it has
done in the past and manually removing aquatic biota from the exposed lagoon bottom. Nets can also
be used to remove most of the larger fish from the portion of the lagoon that still has water in it.
These measures will remove the bulk of the biomass from the lagoon.

3.8.2.2 Operational Impacts

Once the lagoon restoration is complete, it will be fed solely by groundwater from the new salt water
wells. Because of the “sterile” nature of the deep groundwater, aquatic species will not be introduced
into the lagoon with supply water. However, while there is not a direct pathway for aquatic species to
enter the lagoon, it is highly likely that marine organisms will inevitably reappear through several
inadvertent pathways. This is particularly true of very small organisms such as algal fragments which
will be carried into the lagoon water on the bodies and/or clothing of people who have just been
swimming in the ocean. Children may also catch fish in the ocean and bring them into the lagoon to
play with. In other cases, birds may drop organisms into the lagoon that will reproduce. Finally,
experience with other manmade water bodies suggests that fishermen and other people might
intentionally introduce species into the lagoon. While such possibilities exist, it is impossible to
predict which organisms will appear first, or of they will appear at all.

3.8.3 POTENTIAL IMPACTS & MITIGATION MEASURES: ALA WAL HARBOR

3.83.1 Short-Term Construction Period Impacts

The existing discharge from the lagoon into the middle basin of the Ala Wai Harbor will be stopped
while the lagoon restoration is underway. The temporary cessation will reduce turnover in that arm of
the harbor. Because the discharge from the lagoon into the harbor has been suspended for periods of
time previously without apparent long-term effect on the biota that inhabit it, no persistent effect is
anticipated as a result of this temporary halt to pumping from the lagoon.

The existing pipe discharging into the middle basin of the harbor may be cleaned as part of the
project. This would consist of macroalgae that has grown on its interior near the harbor. Because the
pipe serves largely as an extension of the harbor, the species present on the pipe and that might escape
into the harbor during the cleaning are the same as those already present.

The installation of new pipes (one for lagoon water and one for stormwater) into the inner basin of the
harbor will involve physical disturbance of a small portion of the harbor bulkhead. It is colonized by
organisms typical of such hard substrate in protected harbor areas of leeward O‘ahu, and these would
be killed by the work. Their loss does not represent a significant adverse effect. The construction
work would temporarily increase turbidity in the immediate vicinity of the outlet, but the increase in
turbidity would be limited to the short construction period ( a few weeks at most) and is expected to
be of the same order of magnitude as that already experienced during heavy stormwater flows.
Consequently, no significant construction-related effects are expected from this work.
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3.8.3.2 Long-Term Operational Impacts on Biota in Ala Wai Harbor

As stated above, the only potential impact to biota in Ala Wai Harbor might be a slight increase in
corals growing on piers, pilings and boulders owing to clearer water near the discharge points in the
inner and middle basins of the harbor.

3.9 NOISE

3.9.1 EXISTING CONDITIONS

Properties adjacent to the project are in the State Urban District and are zoned by the City and County
of Honolulu as “Public Precinct” and “Resort Mixed Use”. The State Department of Health (HAR
§11-46-3) limits noise levels in the Public Precinct to 55 dBA during the daytime and 45 dBA at
night. Limits for the Resort Mixed Use zone are 60 dBA during the daytime and 50 dBA at night.

The most significant existing noise sources around the lagoon area are ocean waves, boat motors and
horns in the Ala Wai Harbar, grounds maintenance and delivery activities in nearby areas of HHV
and the Renaissance Ilikai hotel, and traffic entering the harbor and the public parking area adjacent
to the lagoon on Holomoana Street. Traffic noise is also a factor at the end of Rainbow Drive, which
is across the Great Lawn at the lagoon’s north end. Traffic noise at both of these locations does not
exceed 60 Ldn at 50 feet setback distance from the center line.

Inter-island jet aircraft from Honolulu International Airport can also be heard at the site, reaching
maximum noise levels of 65-70 dBA. However, aircraft noise levels at the site are below 60 Ldn,
which is the acceptable level for resorts as defined by the Hawai'i State Department of
Transportation, Airports Division (Y ‘Ebisu & Associates 2001).  Measurements of existing noise
levels in the area are presented in Table 3.18.

Table 3.18.  Existing Noise Levels

Location Leg MinL MaxL " | MaxP .;‘;;:"r:
Beach on ‘Ewa side of lagoon 51.3 69.3 59.3 88.4 8:30 am
Beach on ‘Ewa side of lagoon 50.5 63.6 55.0 84.2 8:45 am
Walkway Adjacent to Rainbow Tower 513 66.1 56.6 89.5 9:10 am

Note: These variables are defined as follows:

« Equivalent Sound Level (Leg). This variable is the root-mean square (RMS) average of the time-varyin
sound energ%/ measured during the 10-minute measurement interval. Leq correlates reasonably well wi
the effects of noise on people, even for wide variations in environmental sound levels and time patterns.

« Maximum_Sound Level _(Lmax?. This is the maximum sound level (1-second integrated value) recorded
during the measurement interval.

» Minimum Sound Level (Lmin). This is the minimum sound level (1-second integrated value) recorded
during the measurement interval.

Maximum Peak Level (MaxP). This is the instantaneous maximum sound level measured during the
measurement interval.

Source: Measurements collected by Planning Solutions, Inc. on 11/05/2003 using Brilel & Kjer Type 2239
Integrating Sound level Meter. Settings: Fast (1-sec. integration), A-weighted, 10-minute integration
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3.9.2 POTENTIAL IMPACTS

3.9.2.1 Identification of Potential Noise Impacts

Noise-sensitive activities and facilities along the mauka side of the lagoon include the Rainbow
Tower (particularly the ground-level conference rooms), the Lagoon Tower, and the Ilikai Hotel. The
uses and activities within the Ala Wai Harbor and the nearby beaches on the ‘Ewa and makai sides of
the lagoon are less sensitive to temporarily elevated daytime noise levels of the sort that would occur
during construction.

Because it will entail the delivery of substantial quantities of fill material and the operation of large,
motorized equipment over an extended period of time, construction work related to the proposed
restoration represents a substantial noise source. This noise is characterized in Section 3.9.2.2.

There are also few sources of ongoing (i.e., operational) noise associated with the proposed
restoration of the lagoon. Most of the improvements (e.g., walkways, beach areas, landscaping, and
irrigation systems) do not produce noise. The users of those facilities (e.g., pedestrians on the
walkways, sunbathers on the expanded beach, picnickers in the expanded lawn area on the makai side
of the lagoon) produce only modest noise levels, and the noise that they do cause tends to be confined
to daytime hours and of a nature that it compatible with the existing uses in the area. Because of the
low volume of additional vehicular traffic that the facilities would generate, vehicle-noise is not a
significant concern. In view of this, only two sources of ongoing operational noise warrant additional
discussion:

» The pumps in the new water circulation system, which will be driven by two 40 horsepower and
three 25-horsepower electrical motors.

« Equipment used to maintain the lagoon and landscaping,.

These are discussed in more detail in Section 3.9,2.3 below.

3.9.2.2 Construction Period Noise Impacts & Mitigation Measures

Earth-moving equipment, including diesel-powered trucks, bulldozers, backhoes, and front-end
loaders, will be the noisiest equipment used during construction. Cranes and small boats will also be
used during the placement of geotextile fabric in the lagoon. As indicated in Table 3.19, many of the
types of construction equipment that would be used can generate noise levels in excess of the DOH
noise limits. Because of this, HHC anticipates that the contractor will seek a construction noise
permit from the State of Hawai‘i Department of Health as provided for in Hawai‘i Administrative
Rules Title 11, Chapter 46 - Community Noise Control. Moreover, because HHC owns and operates
the structures that will be most impacted by the noise, it intends to incorporate strict construction
provisions in its construction contract that will minimize construction noise and the effect that it has
on adjacent uses.

HHC'’s contract provisions will encourage or require the contractor to reduce the amount of noise that
is being generated to the lowest level achievable with the kinds of equipment available on the island
while containing construction cost, Because the nature of most of the work calls for it to be
conducted outdoors and in set locations, much of the construction activity must be conducted in
locations where it is impossible to provide acoustical screening, and some of it will necessarily be
close to noise-sensitive uses. However, within those limits, HHC will require the construction
contractor to:

- Situate noisy base facilities, stockpiling areas, fixed equipment, and support operations in locations
as far as practicable from those who might be disturbed (i.e., away from the mauka end of the
lagoon where the hotels and residential buildings are).
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. Demonstrate that they have selected relatively quiet equipment for use on the project and maintain
all mufflers and other sound attenuating devices in good working order throughout the construction
period.

« Develop construction practices that minimize noise from backup alarms or other piercing signals.

« Restrict noisy construction activity to the hours between 9:00 am and 5:00 pm, Monday through
Saturday. No work would be allowed on Sunday.

. Develop and implement an effective program for notifying residents of nearby buildings of the
kinds of noise that they may expect on a day-by-day basis, of the steps that the contractor has taken
to minimize noise, and of the way in which people may contact a representative of the contractor if
they believe that the work is causing unnecessary noise.

Table 3.19.  Noise Level Ranges for Construction Equipment

Equipment dBA Range at 50 Feet

Front Loader 72-85
.g Backhoe 70-88
& Trencher 70-80
.E § Scrapers, Graders, and Bulldozers 80-93
2K Trucks 83-95
5 E' Cranes (Moveable) 75-87
'e'Et Cranes (Derrick) 87-89
= Pumps 69-71
Generators 71-82

Source: Y. Ebisu & Associates (2001).

3.9.2.3 Operational Period Noise Impacts & Mitigation Measures

As noted above, most of the ongoing recreational activities that would take place around and in the
lagoon are low-density/low-noise in nature. Because of the low volume of additional vehicular traffic
that the facilities would generate, vehicle-noise is not a significant concern. The only mechanical
equipment that would be used regularly during ongoing operations would be the pumps that drive the
water circulation system and the equipment used to maintain the lagoon and landscaping.

The pump house would contain two 40 horsepower and three 25-horsepower electrical motors, and
there are periods during which all might operate at once time. Assuming that the motors are
comparable to the TEFC high thrust, premium efficiency, 460 volt/1,200 rpm motors sold by U.S.
Motors, individual motors would produce a noise level of approximately 41 dB(A) at 50 feet.”
When all five motors are operating at the same time, which will occur regularly, their combined noise
level at a distance of 50 feet will be about 7 dB(A) higher, or 48 dB(A). This noise will be attenuated
by the building walls. Depending upon the exact nature of the construction and the way ventilation
openings are sized and baffled, the structure will provide an inside-to-outside noise reduction of at
least 5 dB(A), and the reduction is likely to be much greater.

" This is based on manufacturer’s data sheets that show a sound pressure at 3 feet of 65 dB(A). The sound pressure
measurements on which they are based were made 2in accordance with IEEE 85, corrected to & free field under 60 Hz sine
wave power at a reference level of 0.0002 dyne/em”,
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When all factors are taken into consideration, the noise level at a distance of 50 feet from the pump
house will be 43 dBA or less. This is below the existing ambient noise level recorded during the
morning, is lower than the noise produced by traffic on the nearby street, and is below the 45 dBA
nighttime noise limit for the most stringent land use category.

Once the restoration is completed, increased recreational use of the lagoon and surrounding area may
increase noise levels slightly. The noise levels sources would be voices, vehicles, and occasional
music from beach-goers’ radios. No motorized water sports or vehicles will be permitted within the
lagoon.

3.10 ARCHAEOLOGICAL, HISTORIC, AND CULTURAL RESOURCES

3.10.1 ARCHAEOLOGICAL AND HISTORIC RESOURCES

3.10.1.1 Existing Conditions

Paul H. Rosendahl, Ph.D., Inc. (PHRI)
conducted  subsurface  archaeological
investigations for the Waikikian project.
The study area extended as far south as the
northwest lagoon shore, where the existing
swimming pool juts into it. During the
excavation work, no archaeological sites
were identified. The only cultural materials
encountered were recent cultural debris in
secondary contexts, including wires, utility
lines, tiles, and concrete fragments. Most of
the identifiable debris was associated with a
remnant trash pit attributed to the former
Tahitian Lanai Restaurant.

As indicated by the map at left, the State
Historic Preservation Division estimates that
the shoreline prior to 1880 was located well
inland of the lagoon. This is consistent with
aerial photographs taken in the 19405 Because all of the area where the lagoon restoration work
would be undertaken consists of fill land or open water area, there is no potential that traditional
cultural remains, including traditional Hawaiian burials, are present.

3.10.1.2 Potential Impacts and Mitigation Measures

The majority of the construction phase of the lagoon restoration project will involve placing pipe,
geotextile fabric, and fill within areas that are now part of the lagoon water feature. Most of the
remainder will involve placing imported sand on the portion of the lagoon banks that were created in
1956 when it was constructed. Both of these areas are manmade and consist of recently placed fill
land, therefore no archaeological or historic resources would be impacted by the project.

3.10.2 CULTURAL RESOURCES AND TRADITIONAL CULTURAL PRACTICES

3.10.2.1 Background

Paul H. Rosendahl, Ph.D., Inc. (April 2001) summarized the cultural resources and cultural practices
of the area as part of its work on the Waikikian project. The PHRI report noted that the project site is
located within the ahupua'a of Waikiki, once the favored spot for ruling chiefs of O*ahu. Relevant
portions of the PHRI report are excerpted below.
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Handy and Handy (1972:480) report that in the fourteenth century, “the new ali‘i nui, Mailikukahi,
transferred the seat of government to Waikiki. Under his line, the area became rich and developed.
Beckwith writes:

with Mailikukahi, Waikiki became the ruling seat of chiefs of Oahu. He carried out
strict laws marked out land boundaries, and took the firstborn son of each family to
be educated in his own household. He honored the priests, built heiaus, [sic] and
discountenanced human sacrifice (Beckwith 1940: 383-384).

Kamehameha I kept a residence in Waikiki after he conquered O‘ahu. John Papa I'i wrote:

This place had long been a residence of chiefs. It is said that it had been Kekuapoi's
home, through her husband Kahahana, since the time of Kahekiki (17 1959:17).

The inland areas of Waikiki (between Moili‘ili and Fort DeRussy) formerly contained numerous
irrigated agricultural fields covered in taro (kale) and fishponds. The Waikiki area was noted for this
intensive agriculture and aquaculture and was developed into a plantation-like region. Davis (1989:8)
reported that in 1778 Waikiki was one of the richest and most densely populated areas of O‘ahu.

When Captain George Vancouver visited Waikiky in 1792, he described it as follows:

.. The situation occupied by us in this bay, which the natives call Whyteete [sic]
seemed nearly as eligible as most of the anchoring places these islands are generally
found to afford. On the shores, the vi llages appeared numerous, large, and in good
repair; and the surrounding country pleasingly deep...with the plains near the sea-
side, presented a high degree of cultivation and fertility. Several portions of land
were planted with eddo or taro root, in different stages of inundation; none being
perfectly dry, and some under three to six or seven inches under water... In this
excursion we found the land in a high state of cultivation, mostly under immediate
crops of taro; and abounding with a variety of wild fowl, chiefly of the duck kind.
(Vancouver 1798: Vol. I 161-164)

Andrew Bloxam described Waikiki's fishponds as they appeared in 1825:

. The whole distance to the village of Whyteete [sic] is taken up with artificial
fishponds extending a mile inland from the shore, in these fish taken by neis in the
sea are put, and though most of the ponds are fresh water, yet the fish seem to thrive
and fatten. Most of these fish belong to the chiefs, and are caught as wanted...
(Bloxam 1925:35).

Levi Chamberlain's 1828 description suggests that the fishponds and other water features were falling
out of cultivation and into disrepair, quite possibly as a result of the depopulation being brought about
by diseases that the foreigners introduced:

Our path led us along the borders of extensive plats of marshy ground, having raised

banks on one or more sides, and which were once filled with water, and replenished

abundantly with esculent fish; but now overgrown with tall rushes waving in the

wind. The land all around for several miles has the appearance of having once been

under cultivation. I entered into conversation with the natives respecting this present
neglected state. They ascribed it to the decrease of population (Chamberlain 1957:

26).

By the end of the 19" century, when the number of native Hawaiian was perhaps a tenth of what it
had been a century earlier, the irrigation system was in complete disrepair and had become a possible
health hazard., Act 61 of the 1896 session Laws required landowners of wetlands to create dry
landscapes in the interest of public health (Simmons et al. 1995:6). The greatest change occurred
between 1921 and 1929, when the Dillingham Construction Company carried out the Waikiki
Reclamation Project which consisted, among other things, in the dredging the entire length of the Ala
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Wai Canal. The material dredged from the canal was then used to fill a large portion of Waikiki, thus
making the area useable to the United States Military (for Fort DeRussy) and to others for
commercial use (Nakamura 1979). PHRI reports that available records indicate that the area in and
immediately around the lagoon was not filled at this time. Instead, the existing shoreline was created
in the mid-1950s as part of the overall development of the Hawaiian Village resort complex.

3.10.2.2 Potential Effects on Culture, and Traditional and Customary Rights

In its work for the Waikikian project, PHRI (April 2001) assessed the lagoon restoration’s potential
effects on Hawai’i’s culture, and traditional and customary rights in compliance with the
requirements of Chapter 343 (Haw. Rev. Stat.), as amended by Act 50 on April 26, 2000, Its report
concluded that the fact that the historic shoreline was well inland of the lagoon together with the
absence of any evidence that a fishpond was once present in the area now occupied by the lagoon
indicates that the presence of traditional cultural properties or features in the affected area is highly
unlikely, The report recognized the likelihood that the reef flat that formerly occupied the area was
used for fishing, However, the fact that this had ceased more than a half-century ago together with
the fact that long-time HHYV staff report no ongoing cultural use of the lagoon strongly suggest that it
is not associated with traditional cultural practices or beliefs.

There is no indication of any kind that the project area now has resources necessary to or currently
being used by Native Hawaiian cultural practitioners exercising traditional and customary access and
use rights for any purposes, or by individuals of any other cultural affiliation for any traditional
cultural purposes except for coastal resources. The praject would not curtail any modern uses of the
site or limit access by Native Hawaiian cultural practitioners. Rather, it would support these uses by
improving the scenic and recreational value of the lagoon.

3.11 RECREATION & PUBLIC SHORELINE ACCESS

3.11.1 EXISTING CONDITIONS

The lagoon and the surrounding beaches, hotel and parking areas each have associated recreational
activities, each with their own constituency. While there are not always hard and fast boundaries
between the different areas, for the purposes of this discussion it is useful to divide the affected area
into six distinct zones (Zones A through F), each of which is characterized by a particular set of
activities and users. The boundaries of these areas are shown on Figure 3.7. The number of people
observed in each area, during a survey conducted over the course of a single day, is shown in Table
3.20.

« Zone A consists of the ‘Ewa bank of the lagoon between the lagoon water’s edge and the roadways
within the Ala Wai Harbor. Only rarely do people linger in this area; most frequently it is used as
part of a pedestrian circuit by people en route to Zones B and C. As indicated by the data in Table
3.20, the area is most heavily used during the mid-moming. However, even then the intensity of
use is modest. Few people use the area during mid-day, an indication of the extent to which its use
is limited to pedestrians who are simply strolling through the area.

. Zone B includes the seaward bank of the lagoon. This raised strip of land separates the lagoon
from the ocean; the upper portion of the bank closest to the lagoon has a small area of grass and
palm trees together with a few benches and other recreational amenities. The public parking area
that serves the entire area occupies the top and seaward side of the berm. During the mid-morning
this zone is used in concert with Zone A as part of a walking circuit enjoyed by residents and
visitors out for morning exercise.

28 Some homeless persons also use the lagoon-side bank of Zone B to sleep on at night and in the early moming., Duringa
survey conducted beginning at 6:30 AM, on March 11, 2005, several individuals were still there.
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Figure 3.7. Recreational Use Zones

. Zone C is Duke Kahanamoku Beach, the large crescent beach that begins seaward of the Rainbow
Tower and extends eastward along the shoreline to Fort DeRussy. In the early moming before
sunbathers are out, Zone C is used as part of the pedestrian course that includes Zones A and B. As
the day progresses, hotel guests fill Zones C, spilling over into Zone B and the contiguous water.
Duke Kahanamoku Beach is also occasionally used for large public events and gatherings.

. Zone D The focal point of this zone is the small sandy beach by the Ala Wai Harbor jetty, makai of
the Duke Kahanamoku Lagoon. This beach is used largely as a staging area for surfers. However,
homeless persons also frequent the area, taking advantage of the shade, the water fountain, and the
outdoor shower. On the pier side of the beach, fishermen set up their gear and wait for their boats
before going out.

. Zone E is the Duke Kahanamoku Lagoon itself. Because of the very soft bottom, there is very
little recreational activity in the lagoon. While the water remains reasonably attractive, access to it
entails wading several tens of feet across the gently sloping, mucky bottom. Its slimy texture,
combined with the presence of stinging jelly fish, is enough to discourage all but the hardiest
swimmers. Hence, the lagoon’s principal recreational value is as a scenic backdrop for residents
and visitors strolling through the area.

. Zone F includes the two small strips of sand between the mauka side of the lagoon and the HHV’s
Great Lawn and the Waikikian site. The two sand areas are separated by the existing Lagoon
Tower pool area that juts out into the water, making it impossible to walk from one to the other.
Currently there is very little use of the public beach area, either by sunbathers or pedestrians since
the pedestrian route ends at the pool on the Diamond Head side and at a chain-link fence that
extends down to the water line on the ‘Ewa side.”?

 70ne F does not include two adjacent areas which are also used for recreational purposes but which are on hotel property.
The Great Lawn is frequently used for private and hotel-oriented special events and functions (¢.g., weddings, banquets,
and performances) but is not used for casual recreation. The pool adjacent to the Lagoon Tower is one of several pool
areas within HHV and is reserved for guest use. Being smaller than the other pools and lacking some of the amenities
(e.g., snack bar, towel service, etc.), it is the least used of HHV’s pools, but is favored by guests of the Lagoon Tower.
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Table 3.20.  Recreational Usage by Area.

Time Zone A Zone B Zone C Zone D Zone E Zone F
7:00am 9 1 5 3 0 n.d.
8:00am 2 1 19 9 0 n.d,
G:00am 11 14 38 4 0 n.d.
10:00am 16 12 138 6 0 n.d.
11:00am 6 12 388 7 0 n.d.
12:00pm 4 19 400+ 5 0 n.d.
1:00pm 2 20 400+ 18 0 n.d.
2:00pm 10 25 366 20 0 n.d.
3:00pm 3 18 312 33 0 n.d.

Note:  See Figure 3.7 for zone boundaries. Survey conducted on March 11, 2005 by Planning Solutions staff.
Counts are approximate and were made by researcher walking through area and recording observations. Zone
F was not surveyed.

Source: Planning Solutions, Inc.

3.11.2 POTENTIAL IMPACTS

As discussed in Chapter 1 of this report, the fundamental purpose of the proposed action is to restore
and enhance the recreational and aesthetic value of the Duke Kahanamoku Lagoon. For reasons
described below, HHC believes the planned design will accomplish this goal, producing a marked
improvement in the lagoon’s usability as a protected swimming area and family recreational area. In
order to accomplish these goals, however, it will be necessary to restrict public access to the lagoon
and surrounding area for a period of up to a year. This time is needed to seal the existing soft bottom
sediments in place, install the new water circulation system, reconfigure the lagoon shoreline, and
establish the new recreational facilities and landscaping. By making the area more attractive, the
changes are likely to increase the number of people seeking to use the lagoon, In view of already
heavy use of the existing parking areas near the lagoon, this additional use may increase the
competition between the new and existing recreational users of the area for the limited available
parking.

The remainder of this section discusses the kinds and magnitude of the effects on these recreational
resources that could result from the lagoon restoration project. The discussion evaluates impacts to
the general area as well as those specific to each recreational zone identified in Section 3.11.1 above.

. Section 3.11.2.1 addresses potential impacts to recreational use during construction. It also
outlincs measures that would be taken to minimize or mitigate their occurrence.

. Section 3.11.2.2 discusses potential impacts to recreational usage and values once the lagoon
restoration project is completed and operational.

3.11.2.1 Construction Period Impacts

There are five types of construction activities integral to the lagoon restoration process that have the
potential to adversely affect recreational usage of the area.

. Construction Barriers and Fencing. One of the first steps in the restoration process will entail the
erection of construction fencing around the entire lagoon, preventing physical access to the
construction site and blocking normal view-paths. The fencing is needed to prevent the public
from entering potentially dangerous construction areas. As illustrated in Figure 3.8, the fencing
will encompass virtually all of Zones A, B, and E, and will block the most favored pedestrian route
around the makai shoreline of the lagoon, HHC will require the contractor to delineate an alternate
pedestrian route (see Figure 3.8).

PAGE 3-45




DUKE KAHANAMOKU LAGOON RESTORATION PROJECT FINAL ENVIRONMENTAL ASSESSMENT

EXISTING ENVIRONMENT, POTENTIAL IMPACTS & MITIGATION MEASURES

» Construction Noise. The heavy equipment that will be used during some phases of the lagoon
restoration will increase noise levels in nearby areas, making them less attractive from a
recreational viewpoint for several months (see Section 3.9 for a further discussion of noise).

« Construction Traffic and Excavation within Harbor Access Road. Construction traffic can make
the adjoining roadways more congested. The period of greatest concern is reconstruction of the
beach when heavy trucks will be transporting large volumes of sand into the work area.
Excavation across the harbor access road that may be needed to install the new lagoon water
discharge pipe that the State Department of Land and Natural Resources has requested and the
rerouted storm drainage pipe will also require special traffic controls. Section 3.15 discusses
expected impacts on traffic.

« Visual Barriers. Construction fencing that will be erected around the construction site while work
on the lagoon is underway. The barriers are intended to help mitigate visual impacts of the
construction process and contain airborne matter from the construction site.

- Odor. Many of the sediments in the lagoon bottom are anaerobic. Because of this, there is the
potential for them to release odors when disturbed by construction activities.

The extent to which each of these types of construction impacts is likely to occur within each of the
geographic zones delineated above is discussed in subsections 3.11.2.1.1 through 3.11.2.1.6, below.

3.11.2.1.1 Construction Impacts on Recreational Use of Zone A (‘Ewa Bank of the Lagoon)

Erection of the construction fencing at the outset of the project will cut off all public access to the
pedestrian route along the ‘Ewa bank of the lagoon for the duration of the restoration process, a
period of approximately one year. Because the shoreline of the lagoon in this area consists largely of
exposed coralline material with a sparse sand cover, there is little sunbathing or other activity in this
area that would be displaced by making the beach area temporarily unusable. The contractor will
establish and maintain an alternate pedestrian route at all times during the construction period, This
will ensure that residents and visitors are able to skirt the construction area safely while they are
exercising, preserving as much of the area’s recreational value as possible.

Construction will cause some temporary inconveniences for users of the parking areas and the
roadway within Zone A. The roadway and parking areas will remain open throughout construction.
If it is practical, HHC will use horizontal boring for the proposed new lagoon water and stormwater
discharge pipes into the inner basin of the Ala Wai Harbor, thereby eliminating the effect that
trenching would have on traffic flow.*® Because most users of the parking area and roadway do not
linger there longer than a few minutes, construction noise and odor would not interfere with their
normal use of the area. It is likely to be more disturbing to those who use it as a place to socialize,

3.11.2.1.2 Construction Impacts on Recreational Use of Zone B (Seaward Bank of the Lagoon)

Construction activities would affect recreational use of Zone B in largely the same way as they would
Zone A. However, because the slightly better quality of the sand in Zone B attracts more recreational
users than Zone A, the effect of closing the area to public use for the duration of the construction
work will temporarily displace a slightly greater number of users.

3.11.2.1.3 Construction Impacts on Recreational Use of Zone C (Duke Kahanamoku Beach)

This zone will not be fenced in and will be available for normal recreational use, with the exception
of the one to several days when workmen are removing the above-ground concrete structure
associated with the existing ocean intake. This is expected to take no more than a day or two, and
temporary construction fencing will be erected around the work area to ensure the safety of persons in
the area,

3 If horizontal boring proves impractical, trenching would be needed, and this would necessitate lane closures for a period
of 111(1? to four weeks. However, at least one lane would be kept open at all times, maintaining access to the harbor and
parking areas,
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Access to the beach from the parking areas makai of the lagoon and adjacent to the Ala Wai Harbor
will be disrupted only for brief periods during construction and only when it is essential for safe
operations. Alternate routes will be maintained at all times, but these will not be as aesthetically
pleasing as the route along the edge of the lagoon. Beach space is available for the vendors of water
toys and canoes which use this zone as a staging area to relocate further to the east temporarily, but
both vendor and customer access to the area via roadways will be changed during construction.
Finally, during some phases of the restoration process construction and machinery noise may also
negatively impact recreational use.

3.11.2.1.4 Construction Impacts on Recreational Use of Zone D (Sandy Beach by the Ala Wal Harbor Jetty)

This area sees predominantly resident traffic, comprised of local surfers and fishermen. Vehicular
access will be maintained during construction, although slight delays may occur during certain
construction activities (such as when sand is being delivered for the beach). Construction workers
will not be allowed to park vehicles in the regular public parking area adjacent to Zone Dj instead,
HHC will require the contractor to provide private parking for them. It may be necessary to block off
a few parking stalls along the Holomoana Street near the existing pump house so that construction
vehicles can enter and leave the work area. This was done during installation and testing of the
exploratory wells, and did not appear to cause a hardship on users.

The preferred method of installing the additional lagoon water discharge pipe that will carry water
from the pump house into the inner basin of the Ala Wai Harbor is horizontal boring. If this
construction method can be used at reasonable cost, it will be selected for both that and for the re-
routed storm water discharge pipe that is planned. The visual orientation of most users in this zone is
towards the ocean, so any visual blockade of the lagoon will not represent a major impact, but at
times construction noise may be loud enough to constitute a negative impact on recreational users.

3.11.2.1.5 Construction Impacts on Recreational Use of Zone E (Duke Kahanamoku Lagoon}

No recreational use of the lagoon will be possible during construction. The lagoon will be fenced off
and access will not be permitted. HHV security will enforce the safety perimeter around the worksite
and lageon. As recreational use of the lagoon is currently very sparse, work in this area is not
expected to impact a large number of people.

3.11.2.1.6 Construction Impacts on Recreational Use of Zone F (Mauka Shoreline of Lagoon)

As previously noted, there are virtually no public recreational activities in this zone that could be
adversely affected. However, the adjacent area within the HHV is used for private functions that are
reserved for hotel guests and persons paying to stage events there, and these will be negatively
affected by construction activities. The Great Lawn and the existing pool adjacent to the Lagoon
Tower will remain open for guest use throughout construction, but will temporarily be less pleasant
for users due to blocked views, construction noise, reduced air circulation, and other factors. HHC
will attempt to minimize these inconveniences to guests and visitors to HHV by ensuring that the
barrier fencing is as attractive as possible and that noise is limited to appropriate hours.

3.11.2.2 Operational Impacts of the Restored Duke Kahanamoku Lagoon
3.11.2.2.1 General

The construction described above will substantially improve the lagoon and surrounding beach.
Fresh sand will surround the new lagoon, replacing the hard coral substrate that now dominates in
many areas. The Boardwalk around the makai side of the lagoon will extend the Waikiki Promenade,
making walking faster, cleaner and more convenient for pedestrians who do not enjoy walking on the
sand. At the same time, the much improved sandy portions of the beach will enhance the experience
for people who enjoy walking closer to the water. Water quality in the lagoon will be substantially
improved and make the lagoon an inviting and sanitary place for bathers. Landscaping, trees along
the makai waterline, and increased grassy areas will all offer a more pleasant and inviting
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environment for all recreational usages in the area. These improvements are expected to increase the
number of people seeking to use the area. All of these are positive changes.

One potential drawback for existing users of the area could be increased competition of for parking
spaces. There are generally enough parking stalls in the existing public parking areas to
accommodate increased use during some periods of the day and under some surf conditions, however
there are also busier periods when demand for parking stalls could exceed supply.

3.11.2.2.2 QOperational Impacts on Recreational Use of Zones A and B (‘Ewa and Seaward Bank of Lagoon)

The construction of a larger pump house to replace the existing one will slightly reduce the open
space in Zone A, but the area is not heavily used at the present time. The beach area in Zones A and
B will be expanded slightly, and a walkway connection will be created past the Lagoon Tower, a
route that is now blocked where the swimming pool juts into the lagoon. The scenic value of Zones
A and B will be significantly improved, both from a ground level perspective and for views from the
surrounding parking areas and towers, and should invite new user groups to enjoy the lagoon. The
makai portions of Zone A and B will form part of the greatly expanded and improved lagoon beach,
and the lagoon adjacent to it will once again become an attractive swimming environment. Grass,
landscaping, and other improvements on the upper portion of the lagoon sides will provide semi-
shaded picnic areas. Additional palm trees planted along the path will guide pedestrians. The
planting of additional grass and other landscaping between the parking area and the lagoon will also
create an attractive recreational area that can better serve users.

3.11.2.2.3 Operational Impacts on Recreational Use of Zone C (Duke Kahanamoku Beach)

The proposed project will have only a minor effect on recreational use of Zone C, most of which lies
to the east of the area that would be altered. The planned boardwalk extension of the Waikikt
Promenade will form the western end of this area, and the addition of improved beach sand will
probably cause some beachgoers who now prefer Zone C to choose Zone B instead. To the extent
that this occurs, the density of people on the beach in Zone C will decrease. By making most of the
boardwalk along the western side of this area removable, the proposed plan will allow large events to
continue to be staged there periodically.

3.11.2.2.4 Operational Impacts on Recreational Use of Zone D (Sandy Beach by the Ala Wal Harbor Jetty)

The orientation of this area is such that this user group will be unlikely to benefit significantly from
the improvements to the Hilton Lagoon. Typical users (i.e., surfers, fishermen) face seaward and will
not enjoy improved scenic resources to the extent which other user groups in other zones are expected
to. Also, increased demands on roadways and parking in the area resulting from the lagoon
restoration may cause a negative impact on existing recreational use in this area.

3.11.2.2.5 Operational Impacts on Recreational Use of Zone E (Duke Kahanamoku Lagoon)

The restoration will have a transformative effect on the lagoon itself. Currently, the lagoon is much
underutilized, This is due to the poor quality of the beach sand, the turbid water, the mucky bottom,
and the stinging jellyfish, all conditions that would change for the better with the proposed project.
The restored lagoon will become an attraction for all who wish to swim in a calm, protected
environment. Consequently, there is likely to be a sharp increase in the number of persons who wish
to use it.

3.11.2.2.6 Operational Impacts on Recreational Use of Zone F (Mauka Shoreline of Lagoon)

At present, there is virtually no public recreational use of Zone F. Once the lagoon restoration and
improvements are completed, it will be possible to walk entirely around the lagoon, something the
public is not presently able to do. Because of the landscaping and other improvements that are
planned, the walking experience will be improved as well. The additional beach area that will be
created in this zone will provide additional sunbathing areas, and well as an inviting opportunity to
enter and swim in the lagoon that does not presently exist.
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3.12 SOCIOECONOMIC AND DEMOGRAPHIC ENVIRONMENT

3.12.1 EXISTING CONDITIONS

The project site is located near the western end of WaikikT, the one square mile area that is O‘ahu’s
main tourist destination. About 19,000 pecple reside in the district’s 14,000 residential units, and on
an average day the area is host to approximately 70,000 visitors (WBIDA 2002). Approximately
37,500 people are estimated to be employed in Waikiki, and in 2002, approximately half of the state’s
visitor industry expenditures occurred there. This represented an estimated 13% ($5.2 billion) of the
Gross State Product and supported 12% of all jobs in the state (WBIDA 2002).

Aside from restaurants and small retail businesses within the HHV itself, commercial uses
immediately adjacent to the project area are limited to several small vendors who operate rental
businesses along the shoreline in front of the hotel. There is no commercial use of the lagoon, though
its presence undoubtedly adds to the attractiveness of the Hilton Hawaiian Village.

3.12.2 POTENTIAL IMPACTS

The most serious economic impact of the praject will be to the HHV itself. The construction phase of
the project will temporarily affect the experiences of guests and visitors to HHV by blocking views of
the lagoon and creating noise (see Sections 3.9.2, 3.11.2, and 3.13.2 for details). Asa result, the rates
that the hotel may obtain for some of its rooms (particularly those on the western side of the Rainbow
Tower and the eastern side of the Lagoon Tower) may be lower than would otherwise be the case.
The disruption to hotel activities is likely to be sufficiently limited that the activity will not
measurably reduce the number of guests present. Hence, the marginal reduction in room rates is not
expected to be accompanied by a decrease in other visitor spending that could harm other businesses
or the Island’s economy.

Restoration of the lagoon will also entail temporary intrusions into areas that are presently used for
the storage of water toys and canoes. However, there is sufficient space available to the east of the
present locations to allow these operations to relocate their activities temporarily.

The proposed project would not impact the population or economy of Waikiki adversely. The project
is intended to revitalize the lagoon and surrounding area. It will be beneficial to residents and visitors
alike. While it is expected that the project will have a positive impact on visitor experiences, the
project in and of itself is expected to help maintain, rather than increase, the number of visitors. The
project will have a positive effect on the value of homes with a view of the area by improving the
appearance and utility of lagoon and its surroundings.

Based on the current construction plans, it is expected that the proposed improvements will cost at
least $13,500,000. Maintenance will cost HHC at least $100,000 per year. Most of the construction
work will be done using heavy equipment. Consequently, the number of jobs will be modest in
comparison with buildings having similar construction budget. The maximum number of workers on-
site at any one time is expected to be in the range of 20 to 30, but the average will be lower, probably
about 15 to 20.

As part of its economic modeling program, the State of Hawaii Department of Business, Economic
Development, and Tourism (DBEDT) has developed estimates of the impact construction
expenditures have on other industries in the economy.”’ Figure 3.9 shows how money spent in
construction expenditures creates indirect economic activity in addition to the direct economic
activity in the construction industry itself. The table shows that, on average, a dollar in direct
construction spending actually generates, about $1.30 of total output in the economy. Applying these

3 The model used in this case is called the Hawai'] Input-Output Model, which measures the relationship of an industry in
the local economy to every other industry,
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factors to the proposed project expenditures of $13,500,000, more than 165 jobs and nearly
$8,000,000 in household income in Hawaii.”?

Figure 3.9. Impact of Construction Expenditures on Economy: 2000.

IMPACT OF .$1 BILLION.iN CONSTRUCTION

(direct and indirect impact) .

!
e par A
{647 milion:
Wy e ey J;.u.., EFA

Tog 10 Aecisd Industios lncorne

, {8 roithon)

Construction - - AR5

Enginesring and

Archibectural Gervices 17.9

Mise 152

Retal Trade - 134

Wholesals Trade 108

Communications a9 -

. Other Services 82

Butiness Sarvions 2 . Business Sarvices 87 :
© Other Transportstion = 11.2 | Other Transportation 150 | © Other Tramportolion 4.4
Financs - - 78 ! Fipance - i Finsee - 30

Source: Department of Business, Economic Development, and Tourism.

The lower boxes in Figure 3.9 show how this economic activity was distributed among the key
industries that provide inputs into the construction sector. They show that most of the output, jobs,
and income from construction spending generated is in the construction industry itself. But activity is
also generated in related industries such as real estate, engineering and banking. Moreover, activity
was also generated in industries seemingly unrelated to construction such as medical care, eating and
drinking and retailing,

3.13 SCENIC AND AESTHETIC RESOURCES

3.13.1 EXISTING CONDITIONS

The lagoon and adjacent beach are visible from the surrounding shoreline, Holomoana Street, and the
buildings that are adjacent to the Lagoon (Rainbow Tower, Lagoon Tower, and Ilikai Hotel). Those
same buildings obstruct views of the lagoon from the remainder of the HHV and from areas mauka of
Ala Moana Boulevard. The factors that have degraded the lagoon’s recreational value have not had
nearly as much effect on its aesthetic qualities. Only when one gets close to the lagoon does one
notice the paucity of sand, the grayish tinge to the lagoon bottom that results from the anaerobic
conditions in the sediment, and the odor that can arise when those sediments are disturbed. It is only
a close look that reveals the deteriorated condition of the plantings along the makai and ‘Ewa
perimeters of the lagoon as well. From most areas it appears as an attractive water feature within a
tropical beach setting,

32 The output is defined as the value of sales for most industries and "trade margins” for & few industries such as retail and
wholesale trade, which do not actually make the goods they sell.
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3.13.2 POTENTIAL IMPACTS

Construction Period. Construction activities will result in temporary obstruction of ground-level
views from all surrounding sites as a result of the planned construction fencing. The approximate
location of the planned construction barriers is depicted in Figure 3.8. This may consist of standard
plywood or similar fencing that will largely obscure views of the construction area. Different types of
fencing may be used in selected areas, either to enhance the attractiveness of the fencing from
selected locations or to allow a better view of the ongoing construction activity. In addition to being
visible from a limited number of ground-level locations, the work area will be clearly visible from the
upper floors of several neighboring buildings (Rainbow Tower, Lagoon Tower, and llikai, for
example). Most of the rooms from which the lagoon work would be visible are occupied by visitors,

but some are the homes of permanent residents.

Because water will be kept in the lagoon during construction, activity at any one time will be
concentrated in a limited area, minimizing the extent of the disruption. If cranes or other particularly
tall equipment is used, the tops will be visible from ground over the top of the fencing, but most will
be completely screened at ground level. The grounds of the HHV will experience the greatest change
during the construction period, with the openness of the Great Lawn being considerably reduced and
the meeting rooms in the base of the Rainbow Tower deprived of their attractive views of the lagoon.

Operational_Period. Following construction, there will be no significant impacts on views. The
pump house is the only permanent above-ground structure being proposed, and it is sufficiently small
that it can be camouflaged with landscaping so as not to detract from the lagoon’s scenic value.
Overall, the improved water clarity, landscaping and amenities proposed by the project are expected
to increase the scenic value of the area substantially.

3.14 LAND OWNERSHIP

The great majority of the property on which work would take place is owned by the State; the
remainder belongs to Hilton Hotels Corporation (see Table 3.21). HHC's existing agreement with the
State gives HHC the right and obligation to maintain the lagoon until it is impractical to do so, at
which time HHC has the authority to return the Lagoon to the State and the State is obliged to fill the
lagoon. Should the State choose this course of action, HHC would retain a view and access easement
across the area, and buildings would be prohibited on it,

If the proposed lagoon restoration plan is approved, HHC will obtain a right of entry from the State in
order to construct the new facilities that are proposed on State-owned land, and will subsequently
acquire an easement for the continued use of that land for lagoon-support purposes. The facilities that
would be covered by the agreement include the new lagoon water supply and discharge equipment
(e.g., pipes, pumps, pump house, control equipment, etc.), walkways, landscaping and landscape
irrigation systems, and expanded beach.
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Table3.21. Land Ownership in the Lagoon Vicinity

Portion of Affected Area TMK Owner
Entire Lagoon and Seaward 2037 pes
Along Waikiki Beach 2-3-037:021 State of Hawai‘l
Ala Wal Ha{,‘?“ & Discharge 2-3-037:012 State of Hawai‘i
ipes
Mauka HHV Hotel and Pool 2-6-009:001, 2-6-009:002 HHC
Areas
Rainbow Tower/ East HBV 2-6.008:034 HHC
Property
Proposed Well Sites 2-6-009:010 HHC

Source: Honolulu Land Information Systems (HOLIS),

City and County of Honolulu, 2005.

3.15 TRANSPORTATION FACILITIES

3,151 EXISTING CONDITIONS

As shown on Error! Reference source not found., the following roadways are located near the
project site and could be used by vehicles traveling to and from the Duke Kahanamoku Lagoon.

. Ala Moana Boulevard. All ofthe smaller roads discussed below that serve the project area connect

to Ala Moana Boulevard. This State-owned highway links the WaikikT area to the east with Ala
Moana Center, Downtown Honoluly, Honolulu International Airport, and other points to the west,
In the project area, Ala Moana Boulevard is a six-lane roadway with a median divider strip and
with separate left tum lanes at major cross streets.

Dewey Lane, This narrow (approximately 20-foot pavement width) two-way roadway runs from
Ala Moana Boulevard to Holomoana Street, passing between the Ilikai Hotel and the ‘Ewa
boundary of the Hilton Hawaiian Village hotel. DBecause there are currently no improved
pedestrian walkways along this roadway, pedestrians must share the pavement with vehicles.
Large vehicles servicing the Tlikai use the roadway, and can completely block traffic when they are
present. Makai-bound vehicles on Dewey Lane can turn right onto Hobron Lane or continue
straight onto Holomoana Street; only right-turn in and right-turn-out movements are possible at
Dewey Lane’s intersection with Ala Moana Boulevard. It is presently the least used of the three
routes for traffic coming into the outer harbor area.

Hobron Lane. The one block stretch of Hobron Lane makai of Ala Moana Boulevard passes along
the western side of the Ilikai Hotel. It serves the Ilikai Hotel, the Hawaii Prince Hotel, and the Ala
Wai Harbor. This segment of Hobron Lane has two lanes in each direction. The signalized
intersection of Hobron Lane and Ala Moana Boulevard is the primary route into the harbor arez
and the only roadway that allows vehicles to exit the Ala Wai Harbor complex in the west-bound
direction. It is one of only three avenues of approach for traffic coming into the site.
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. Holomoana Street. This roadway intersects Ala Moana Boulevard west of the Hawai‘i Prince
Hotel. It is restricted to right-turn-in and right-tum-out movements only. In addition to serving the
Hawai‘i Prince Hotel, it is the major roadway within the Ala Wai Harbor and to the Duke
Kahanamoku Lagoon. Most of Holomoana has two travel lanes in each direction. While the paved
area remains wide to the roadways end near the ocean, the number of striped lanes is reduced to
one in each direction past the mauka basin of the harbor. It is one of only three avenues of
approach for traffic coming into the site.

Year 2005 peak-hour traffic volumes on Ala Moana Boulevard were reported in the environmental
impact statement prepared for the Waikikian Project. Those estimates are reproduced in Figure 3.10.
The analysis conducted for the same study estimated that peak-hour service levels at the three key
intersections would be as follows:

Year 2005 Service Level
Intersection
AM Peak-Hour PM Peak-Hour
Ala Moana Boulevard & Hobron Lane D D
Hobron Lane and Holomoana Street A B
Holomoana Street and Dewey Lane A B
Source: Final Environmental Impact Statement: Waikikian Development Plan

The level of service at other times of day is equal or better than that shown in the tabulation.

3.15.2 POTENTIAL IMPACTS

Restoration of the Duke Kahanamoku Lagoon has the potential to affect transportation facilities and
traffic flow in two fundamental ways. First, during construction it will generate construction-vehicle
trips that will add to existing volumes on a few area roads; it will also entail brief periods during
which construction activity will require temporary lane closures on Holomoana Street between its
intersection with Hobron Lane and the parking area makai of the lagoon. Second, by making the
lagoon and surrounding beach a more attractive recreational area, restoration of the lagoon will tend
to increase the number of people trying to access the area, increasing traffic volume and the demand
for parking.

Because of the nature of the project, its effects on transportation facilities would be localized.
Consequently, this assessment focuses on the roadways makai of Ala Moana Boulevard that vehicles
traveling to and from the lagoon would use (Hobron Lane, Dewey Lane, and Holomoana Street, and
their respective intersections with Ala Moana Boulevard). While vehicles traveling to and from the
lagoon would also pass through more distant intersections, they would represent such a small
proportion of the traffic at those intersections that extending the analysis to include them is
unwarranted.

The following subsections discuss expected impacts to traffic and roadways that will occur during the
lagoon restoration project. Section 3.15.2.1 discusses construction phase impacts and mitigation
measures, and Section 3.15.2.2discusses impacts once the improvements are in place and the area is
reopened to the public. :

3.15.2.1 Construction Phase Impacts & Mitigation Measures

Material Transport. Earlier lagoon restoration proposals involved removing the accumulated
sediments from the lagoon, drying them, and trucking them away for disposal. By leaving the
sediment in place, the approach now being proposed eliminates a large number of truck-trips that
would otherwise have been required for the restoration project.
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Nonetheless, it will still be necessary to import up to 20,000 cubic yards of sand to replenish the floor
and banks of the lagoon. This would be trucked to the site
from Mokul&‘ia on the north shore of O‘ahu. This amount
of material would require an estimated 625 truck-loads.”
Assuming the contractor spreads the trips over a two-month
period, this would amount to an average of 14 truckloads
per day, five days per week. Given the likely working hours,
this would probably amount to 2 to 3 truckloads per hour
over a 6-hour period during the middle of the day.

The trucks hauling the sand, as well as other large construction vehicles, would approach the work
site traveling eastbound on Ala Moana Boulevard. They would turn into Dewey Lane or Hobron
Lane and proceed to the work site. These vehicles will take 2-5 minutes to deposit their loads and
then exit the area via Hobron Lane or Dewey Lane, If the rate of defivery is as estimated above, there
would be one in-bound and one outbound trip every 20 to 30 minutes. Even if the sand transport
were concentrated during a shorter period of time, it is unlikely that the number of trips per day would
be more than twice that (one every 10 to 15 minutes. The change in the number of trips is a small
fraction (well under a half percent) of the existing volume on Ala Moana Boulevard and would not
measurably reduce the level of service for the brief period of time it occurs. Sufficient work space is
available that it is unlikely that at this rate the entrance and exit to the worksite and surrounding
parking would become congested.

Other materials needed for the planned restoration include geotextile fabric for lining the lagoon,
boardwalk sections for the extension of the Waikiki Promenade, stones for the rock work, landscape
materials (soil, palm trees, shrubs, etc.), and the equipment and materials for the pump house and
lagoon piping. These will be delivered to the site as needed. The quantities will be small compared
to the sand, and the number of vehicle-trips needed to make the deliveries would be commensurate
with that. The bridge over Hobron Lane is not low enough to obstruct even the largest of the heavy
vehicles from exiting onto Ala Moana Boulevard.

Construction Worker Vehicle-Trips. Because most of the work would be done using heavy
equipment, the number of construction workers on site at any one time would be small. HHV will
provide parking for their vehicles within the lagoon work area and/or on it own property. It will
include a clause in the construction contract requiring the contractor to provide private parking for its
employees and suppliers.

Holomoang Street Piping, Current thinking is that the best way to construct the required pipelines
beneath Holomoana Street from the Lagoon to the inner basin of the Ala Wai Harbor would be
through horizontal or directiona! drilling. If this technique is used, there will be no effect on
vehicular traffic. Even if this were found to be impractical, the trenching for the pipes would be done
in such a way as to keep lanes open for traffic at all times. If trenching is necessary, some reduction
in roadside parking in the vicinity of the pipeline crossing would probably be necessary. This would
affect no more than a few stalls, however, and the restrictions on parking would be needed for no
more than a few weeks.

3.15.2.2 Operational Impacts
The proposed project will not change the type of uses that will take place in the lagoon; they will
remain recreational. However, it is likely that by making the area more attractive, they will increase

33 This estimate assumes 20,000 cubic yards of sand will be needed, that the transport will be done using 40 cubic yard
cnggcity al.té';l)t:lo‘traihar combinations, and that the net load will be 80 percent of the capacity (i.e., 0.8*40 cubic yards, or 32
cubic yerds),

34 This preliminary discussions with contractors indicates that this rate is most reasonable in view of the sand quantities that
are involved, the available trucking resources, the production capability of the quarry, the space limitations at the lagoon,
and the anticipated rate at which the liner can be deployed.
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the number of people who wish to use the area. Some of these people will be visitors and will arrive
on foot. In fact, the preponderance of the people who will use the proposed boardwalk extension of
the Waikiki Promenade will be visitors staying at the HHV or elsewhere in WaikikT.

A substantial proportion of the people who use, or wish to use, the lagoon itself are likely to be local
residents, and many of them will arrive by car rather than on foot, As discussed above, the roadways
leading to the lagoon are not congested, simplifying the task of reaching the restored resource.,
Parking availability is more limited. Consequently, the competition for parking may increase as a
result of the proposed improvements.

3.16 POLICE, FIRE, DOCARE, & EMERGENCY MEDICAL SERVICES

3.16.1 EXISTING CONDITIONS

The Department of Land and Natural Resources Division of Conservation and Resources
Enforcement (DOCARE) is responsible for enforcement activities on land controlled by the
Department of Land and Natural Resources. The division, with full police powers, enforces all State
laws and rules involving the Ala Wai Harbor. Typically, the Honolulu Police Department is called
only if criminal activity is involved.

The nearest police station is a satellite office on Kalakaua Boulevard. Police headquarters is located
on Beretania Street near its intersection with Ward Avenue. The three nearest Fire Stations are on
Makaloa Street (approximately one mile from the lagoon), at the intersection of University and Date
Street, and at the intersection of Kapahulu and Ala Wai Boulevard. The three hospitals nearest to the
project site are Kapi‘olani Women's and Children’s on Punahou Street, Straub Hospital on King
Street, and Queen’s Hospital on Punchbow! Street. All three hospitals provide emergency medical
services (EMS) to the area, as do the Fire Stations mentioned above,

3.16.2 POTENTIAL IMPACTS

The proposed project does not involve any activities that would permanently alter the need for, or
ability to provide, emergency services. Police, Fire Department, and Emergency Medical Services
will be informed of the project construction schedule and apprised of the emergency vehicle access
routes to be used during construction. The contractor will be required to provide ample clearance to
emergency vehicles at all times.

3.17 SEWER SYSTEM, UTILITIES & COMMUNICATION SYSTEMS

3.17.1 EXISTING CONDITIONS

The Duke Kahanamoku lagoon currently contains electrical, gas and water lines serving the
ornamental island, and is traversed by submerged power cables running from the Lagoon Tower to
the existing pump house, There is a public restroom located in the parking area of Ala Wai Harbor,
but there are no sewer lines coming into, or out of, the project area. Electrical lines supplying power
to the harbor run along the ‘Ewa boundary of the work site.

3.17.2 POTENTIAL IMPACTS

Work on the lagoon is not expected to interfere with the operation or maintenance of any existing
infrastructure, Local residents using the existing public restroom facilities in the harbor and/or the
new restroom that HHC will construct along the makai end of Dewey Lane as part of the Waikikian
project will increase the volume of wastewater entering the City sanitary sewer system. The change
will be very small relative to the existing volume, however, and it does not have the potential to affect
the performance of the system adversely.
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Dramatically increasing the water circulation in the lagoon will increase the amount of electricity
consumed by the pump system. Consequently, despite the low head that is involved in the system
and the choice of high-efficiency pumps, engineers estimate that the system will consume
approximately 800,000 kilowatt-hours per year of electricity. HHC will pay for the electricity needed
to operate the pumps, a cost that is estimated to average approximately $10,000 per month at present
electricity rates.

The existing electrical line into the harbor does not have sufficient excess capacity to accommodate
the increased electrical draw. Consequently, HHC will install a new electrical line and
telecommunications line) from a terminal point on the Waikikian Tower site to the pump house. The
mauka end of the line will be situated on HHC property, but most of it will run within the Dewey
Lane/Holomoana Street right-of-way. It will dedicate this line to the State once it is complete.

The additional plantings that are proposed are all drought-tolerant and require only modest irrigation.
Nonetheless, landscape designers forecast that they will increase average daily water use by 10,000 to
12,000 gallons per day. To provide the water that will be needed, HHC will install a water line from
the Waikikian site to the pump house, some of which will be within the State right-of-way. The
irrigation system will connect to it at that point. The system will be metered, and HHC will be
responsible for the cost of the water and for maintaining the system.

The lighting planned for installation as part of the lagoon restoration project will draw power from the
Hilton Hawaiian Village facilities. The island within the lagoon will also continue to use gas for the
tiki torches, water for plant irrigation, and electricity. The existing infrastructure for supplying
utilities to the island within the lagoon will be demolished as part of the proposed action, but it will be
replaced with comparable new facilities, and HHC will continue to operate and maintain these.
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4.0 RELATIONSHIP TO RELEVANT PLANS, POLICIES, &
CONTROLS

Table 4.1 lists the potential permits and approvals required for the project. The remainder of the
chapter discusses the compliance and compatibility of the proposed improvements with pertinent
plans, policies, and regulations at county, state, and federal levels.

Table 4.1. Required Permits and Approvals

Permit Issuing Authority
Federal Government
Department of the Army Permit (§10 of the Rivers Corps of Engineers

& Harbors Act, §404 of the Clean Water Act)

State of Hawai‘i

Right of Entry to State land

Board of Land & Natural Resources

Conservation District Use Permit

Board of Land & Natural Resources

Coastal Zone Management Act Consistency
Determination

Coastal Zone Management Office, Depastment of
Business, Economic Development, & Tourism

NPDES Discharge Permit

Department of Health, Clean Water Branch

Section 401 Water Quality Certification

Department of Health, Clean Water Branch

NPDES Stormwater Construction Permit NOI-C)

Department of Health, Clean Water Branch

Community Noise Control Department of Health, Noise & Radiation Branch
Well Construction Permit Commission on Water Resource Management
City & County of Honolulu

Major Special Management Area Use Permit

Department of Planning and Permitting (DPP)

Waikiki Special Design District review

DPP

Planned Development-Resort (PD-R) review DPP
Grading, Grubbing, Excavation, & Stockpiling Permit | DPP
Building Permit DPP

Source: Compiled by Planning Solutions, Inc.

41 CITY AND COUNTY OF HONOLULU

The proposed project’s consistency with the policies and objectives of the O*ahu General Plan is
discussed in Section 4.1.1 below. The project area is entirely within the Waikiki Special District and
the Special Management Area (SMA), and is consistent with the visions and design standards for both
of these special districts (see Sections 4.1.2 and 4.1.3). The lagoon restoration project was designed
to fulfill certain conditions of the Special Management Area Use Permit HHC obtained for its
Waikikian Tower project, but DPP has determined that it will require a separate major SMP. The
existing intake pipes to the lagoon are within the 40-foot shoreline setback area, but no work will take
place within the SSA as part of the lagoon restoration project. The closing of the intake pipes will
take place seaward of the shoreline and thus outside the City and County’s jurisdiction. Finally, as
discussed in Section 4.1.4, it is supportive of the Primary Urban Center Development Plan.
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4.1.1 OfAHU GENERAL PLAN

The General Plan is the focal point of a comprehensive planning process that addresses physical,
social, economic and environmental concerns affecting the City and County of Honolulu. it includes a
comprehensive statement of objectives and policies which sets forth the long-range aspirations of
O'ahu’s residents and the strategies to achieve them. Several of these objectives and associated
policies relate to the proposed lagoon restoration project. These are reproduced below, along with a
brief discussion of the project’s compatibility with them.

Objective: To maintain the viability of O ‘ahu's visitor industry.
Policy 2: Provide for a high quality and safe environment for visitors and residents
in Waikikr.
Policy 3: Encourage private participation in improvements to facilities in Waikiki.

Policy 8: Preserve the well-known and widely publicized beauty of O‘ahu Jor
visitors as well as residens.

Discussion: The proposed project is intended to restore the lagoon to a safe and sanitary condition
for recreational use by visitors and residents. HHC, a private entity, is funding the water quality
restoration and providing for additional public amenities around the lagoon. The anticipated result is
a lagoon with greatly enhanced scenic and recreational value.

Objective: To protect and preserve the natural environment.

Policy 1: Protect O‘ahu’s natural environment, especially the shoreline, valleys,
and ridges, from incompatible development.

Policy 2: Seek the restoration of environmentally damaged areas and natural
resources.

Policy 4: Require development projects to give due consideration lo natural
features such as slope, flood and erosi on hazards, water- recharge areas,
distinctive land forms, and existing vegetation.

Discussion: The design for the lagoon restoration project presented in this EA is believed to
represent an environmentally sound approach. As discussed in the impacts assessment included in
Chapter 3, HHC took into account factors such as water quality, natural hazards, existing land forms,
and the cultural and natural setting of Waikiki in developing the lagoon restoration approach.

Objective: To preserve and enhance the natural monuments and scenic views of O 'ahu for the benefit
of both residents and visitors.

Policy 1: Protect the Island's well-known resources: its mountains and craters;
forests and watershed areas; marshes, rivers, and streams; shoreline,
fishponds, and bays; and r eefs and offshore islands.

Policy 2: Protect O'ahu’s scenic views, especially those seen from highly developed
dnd heavily traveled areas.

Policy 4: Provide opportunities for recreational and educational use and physical
contact with O ‘ahu’s natural environment.

Discussion: The lagoon is a well-known scenic resource. It is also a potentially valuable recreational
resource. Restoring the lagoon will increase the diversity of outdoor recreational opportunities in
WaikikT and increase its value for residents and visitors alike.

PAGE 4-2



[

[..]

FINAL ENVIRONMENTAL ASSESSMENT DUKE KAHANAMOKU LAGOON RESTORATION PROJECT

PLANS, POLICIES, & CONTROLS

4.1.2 CITY AND COUNTY LAND USE ORDINANCE/WAIKIKI SPECIAL DESIGN DISTRICT 3

All of the area affected by the proposed lagoon restoration project is within the boundaries of the
WaikikT Special Design District (WSDD). The lagoon itself and the State land that surrounds it on
three sides (the west, south, and east) is in the “Public Precinct”, while the HHV property to the north
is in the Resort Mixed Use Precinct. The lagoon is being restored for use by the public, which makes
it a permitted principal use in both Precincts.

The objectives of the Waikiki Special Design District are outlined in the City and County of Honolulu
Land Use Ordinance (LUO) §21-9.80-1. Several are relevant to the proposed lagoon restoration
project. These are listed below, followed by a brief discussion of how the project satisfies them.

(b) Guide development and redevelopment in Waikiki with due consideration to optimum
community benefits. These shall include the preservation, restoration, maintenance,
enhancement and creation of natural, recreational, educational, historic, cultural,
community and scenic resources.

Discussion: The lagoon restoration project is being proposed in order to restore the lagoon’s value as
a scenic and recreational resource. It can be considered both a needed step toward improving the
lagoon’s water quality and an enhancement to the adjacent beach.

(d) Provide for a variety of compatible land uses which promote the unique character of
Wailkiki, emphasizing mixed uses.

Discussion: Restoring the lagoon would add to the diversity of recreational opportunities available in
Waikiki, as well as ensuring the continued existence of the lagoon as a unique feature. The proposed
extension of the Waikiki Promenade is in accordance with City policies.

() Maintain, and improve where possible: mauka views from public viewing areas in
Waikiki, especially from public streets; and a visual relationship with the ocean, as
experienced from Kalakaua Avenue, Kalia Road and Ala Moana Boulevard. In addition,
imprave pedestrian access, both perpendicular and lateral, to the beach and the Ala Wai
Canal,

Discussion: The proposed lagoon restoration project provides for a pedestrian walkway and
amenities to improve lateral beach movement and pedestrian access to the area. Because the lagoon
is next to the ocean, its restoration will not affect mawuka views from public streets. The project will
also make it possible for pedestrians to walk entirely around the lagoon, something that is not
possible at the present time.

() Emphasize a pedestrian-orientation in Waikiki, Acknowledge, enhance and promote the

pedestrian experience to benefit both commercial establishments and the community as a
whole. Walkway systems shall be complemented by adjacent landscaping, open spaces,
entryways, inviting uses at the ground level, street furniture, and human-scaled
architectural details. Where appropriate, open spaces should be actively utilized to promote
the pedestrian experience.

Discussion: The walkway, landscaping, and amenities planned around the lagoon, as well as the
improved water clarity will make the lagoon a more inviting pedestrian experience.

(m)  Provide people-oriented, interactive, landscaped open spaces to offset the high-
density urban ambience. Open spaces are intended to serve a variety of objectives including
visual relief, pedestrian orientation, social interaction, and fundamentally to promote a
sense of "Hawaiianness" within the district. Open spaces, pedestrian pathways and other

35 Chapter 21 of the Revised Ordinances of the City and County of Honolulu 1990,

PAGE4-3



DUKE KAHANAMOKU LAGOON RESTORATION PROIJECT FINAL ENVIRONMENTAL ASSESSMENT

PLANS, POLICIES, & CONTROLS

ground level features should be generously supplemem'ed with landscaping and water
features to enhance their value, contribute to a lush, tropical setting and promote a
Hawaiian sense of place.

Discussion: The Duke Kahanamoku Lagoon represents the largest water feature within Waikiki.
Project plans provide for a mosaic of uses and experiences around the lagoon, including open beach,
shaded and grassy areas for picnicking, and a lighted and landscaped walkway for pedestrians. They
also include plans for adding up to 80 additional coconut palms and other native vegetation around
the lagoon to visually associate the arca with the rest of WaikikT. In addition, it should be noted that
the City Council’'s approval of the Waikikian project included all of the features that are being
proposed as part of the lagoon restoration project, including the pump house, walkways, and
landscaping.

4.1.3 SPECIAL MANAGEMENT AREA REVIEW STANDARDS

The project will require a major Special Management Area Use Permit (SMP) to be issued by the City
and County of Honolulu. HRS §205-A-26 and ROH §25-3.2 designate the specific guidelines used in
reviewing developments proposed in the Special Management Area. The following subsections
discuss the project’s consistency with each of the guidelines. The text of each guideline is reproduced
in italics before each discussion.

§25-3.2a(1) Adequate access, by dedication or other means, to publicly owned or used
beaches, recreation areas and natural reserves is provided to the extent consistent with
sound conservation principles;

Discussion: The lagoon restoration project will improve access to the lagoon and surrounding beach
by providing an extension of the WaikikT Promenade past the lagoon to the walkways within the Ala
Wai Harbor. The landscaping and building materials to be used were chosen to be compatible with
the natural environment and are consistent with conservation principles.

§25-3.2a (2): Adequate and properly located public recreation areas and wildlife preserves
are reserved;

Discussion: The purpose of the lagoon restoration project is to provide for the continued existence of
the lagoon and increase its value for public recreational use.

§25-3.2a (3): Provisions are made for solid and liguid waste treatment, disposition, and
management which will minimize adverse effects upon special management ared
resources; ...

Discussion: The project will not generate significant amounts of solid waste or sewage.
Construction does not require permanent removal of sediments or demolition of existing structures,
with the exception of the smail existing pump house. The small amount of construction-generated
waste will be disposed of properly at an approved off-site location. Operation of the proposed
improvements will likewise generate only small quantities of solid waste, mostly from the increased
number of people expected to use the area for recreation.

§25-3.2a(4) Alterations to existing land forms and vegetation; except crops, and
construction of structures shall cause minimum adverse effect to water resources and scenic
and recreational amenities and minimum danger of] floods, landslides, erosion, siltation or
failure in the event of earthquake.

Discussion: As discussed in Sections 3.5, 3.6, 3.11, and 3.13.2, the lagoon restoration project is not
expected to have negative long-term effects on water resources or recreational and scenic amenities.
Likewise, it will not exacerbate the dangers of flooding, landslides, or erosion that already exist in the
area. The flood hazard zones in the project area are depicted on Figure 4.1.
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§25-3.2b(1) The development will not have any substantial, adverse environmental or
ecological effect except as such adverse effect is minimized to the extent practicable and
clearly outweighed by public health and safety, or compelling public interest. Such adverse
effect shall include, but not be limited to, the potential cumulative impact of individual
developments, each one of which taken in itself might not have a substantial adverse effect
and the elimination of planning options;

Discussion: Restoration of the Duke Kahanamoku lagoon will have temporary environmental
impacts associated with its construction (e.g., noise, visual impacts, impaired access, water quality,
etc.). However, over the long term the project is expected to have a significant net benefit to residents
and visitors using the lagoon and surrounding area. It will greatly improve the lagoon’s safety, water
quality, attractiveness, and accessibility, and thus is considered in the public interest. Moreover, the
project is not part of a larger plan for development that would incur additional environmental impacts
or limit the scope of future planning options.

$25-3.2b(3) The development is consistent with the county general plan, development plans
and zoning. Such a finding of consistency does not preclude concurrent processing where a
development plan amendment or zone change may also be required,

Discussion: The project’s consistency with the O‘ahu General Plan, the Primary Urban Center
Development Plan, and the Land Use Ordinance is discussed in Sections 4.1.1, 4.1.4, and 4.1.2,
respectively,

§25-3.2¢c The council shall seek to minimize, where reasonable: (1) Dredging, filling or
otherwise altering any bay, estuary, salt marsh, river mouth, slough or lagoon;

Discussion: The lagoon restoration project does involve filling that will alter the size of the Duke
Kahanamoku lagoon. However, the restoration is taking place in accordance with a condition of the
Special Management Area permit that the City approved for the Waikikian project. It is agreed
among HHC, the City, and the State that alterations are needed restore the artificial lagoon to a
condition appropriate for recreational use.

§25-3.2¢ The council shall seek to minimize, where reasonable; (2) Any development which
would reduce the size of any beach or other area usable Jor public recreation;

Discussion: The lagoon restoration project would substantially increase the beach areas available for
public recreation. It would reduce the size of the lagoon facilitate the achievement of the project’s
water quality objectives, but this would not decrease the recreational value of the lagoon itself, On
the contrary, the improved character of the bottom, the enhanced surroundings, and the superior water
quality would make it a much more attractive and usable recreational resource,

$25-3.2¢ The council shall seek to minimize, where reasonable: (3)Any development which
would reduce or impose restrictions upon public access to tidal and submerged lands,
beaches, portions of rivers and streams within the special management area and the mean
high tide line where there is no beach;

Discussion: The project will not reduce or restrict public access to the shoreline except for a
temporary period during construction. Once completed, public access to the lagoon area and
shoreline will be improved by the addition of the walkway.

§25-3.2¢ The council shall seek to minimize, where reasonable: (4) Any development which
would substantially interfere with or detract Jrom the line of sight toward the seq Srom the
state highway nearest the coast;

Discussion: The tallest structure proposed by the lagoon restoration project is the new pump house.
It will extend less than 10 feet above ground and will be largely camouflaged by landscaping, It will
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§25-3.2¢ The council shall seek to minimize, where reasonable: (3) Any development which
would adversely affect water quality, existing areas of open water free of visible structures,
existing and potential fisheries and fishing grounds, wildlife habitats, or potential or
existing agricultural uses of land.

Discussion: As discussed in Sections 2.3.1 and 3.5, the lagoon restoration project would greatly
improve water quality within the lagoon over the long term. There will be no discharges into the Ala
Wai Harbor during construction, and the water that the system will discharge into the harbor during
operation will be of equal or better quality than the existing harbor water. Stormwater quality will be
better following the proposed changes than it is at present. Finally, Sections 3.2.2, 3.7.2, and 3.10.2
confirm that the project will not affect important fisheries, wildlife habitats, or agricultural uses of
land.

4.1.4 PRIMARY URBAN CENTER DEVELOPMENT PLAN

The Primary Urban Center (PUC) Development Plan presents a vision and a set of planning policies
for Oahu’s most diverse and populous region, an area extending from Kahala to Pear! City across the
valleys and coastline plains that characterize the island's southern coastline. Chapter 2 of this
Development Plan outlines key elements of the vision for the PUC’s future. The element of the
Plan’s vision that is most relevant to the lagoon restoration project is the need to protect and enhance
Honolulu’s natural, scenic, and cultural resources. This includes maintaining beaches and open
spaces, providing adequate public shoreline access, preserving view corridors, and protecting
culturally important landforms and sites.  The lagoon restoration project is compatible with all of
these goals, as discussed in Sections 3.10, 3.11, and 3.13.2 above.

42 STATE OF HAWAI‘I LAWS AND REGULATIONS

4.2.1 HAWAII STATE PLANNING ACT

The Hawai‘i State Planning Act (Chapter 226, Hawai‘i Revised Statutes, as amended) outlines
themes, goals, guidelines, and policies for statewide planning. The proposed project relates to the
following objectives and policies:

§226-8(3) Improve the quality of existing visitor destination areas.

Discussion: The lagoon restoration project is designed to revitalize the lagoon and surrounding
area’s scenic and recreational qualities. This will contribute to improving Waikiki as a visitor
destination area.

§226-8(4) Encourage cooperation and coordination between the government and private
sectors in developing and maintaining well-designed, adequately serviced visitor industry
and related developments which are sensitive to neighboring communities and activities.

Discussion: HHC is designing and implementing the lagoon restoration project in close cooperation
with the City and County of Honolulu Department of Planning and Permitting and the State
Department of Land and Natural Resources to ensure that adequate amenities are provided and
sensitive neighboring uses are protected.

§226-11(1) Prudent use of Hawaii's land-based, shoreline, and marine resources.

Discussion: The lagoon itself is considered a unique shoreline feature and landmark of Waikiki. The
restoration plan proposed in this EA is expected to have no significant adverse effects on land,
shoreline, or marine resources and will enhance the recreational and scenic value of the area around
the lagoon. Hence, restoration of the lagoon is a prudent and desirable way of revitalizing the
WaikikT area.
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§226-12(a) Planning for the State's physical environment shall be directed towards
achievement of the objective of enhancement of Hawaii's scenic assets, natural beauty, and
multi-cultural/historical resources.

Discussion: While not yet considered a historic resource (the lagoon will be fifty years of age in
2006), the lagoon has great potential as a scenic asset of Waikiki, The objective of the proposed
lagoon restoration project is to enhance that potential.

§226-13(1) Maintenance and pursuit of improved quality in Hawaii's land, air, and water
resources.

Discussion: Water quality improvement is an integral component of the lagoon restoration project.
By re-configuring the inputs and outputs of the lagoon, water quality in the lagoon as well as the Ala
Wai Harbor will improve from its current situation.

4,2,2 STATE LAND USE LAwW

All of the facilities affected by the project are within the State Urban Land Use District, except the
lagoon itself, which is in the Conservation District. Hawai‘i Administrative Rule §15-15-18
characterizes the Urban district as exhibiting “city-like” concentrations of people, structures, streets,
urban level of services and other related land uses. The small portion of the proposed project that
entails work within the Urban District is consistent with the District’s goals.

Duke Kahanamoku Lagoon is within the State Conservation District, and construction of the lagoon
restoration project will require a Conservation District Use Permit (CDUP) as described in Hawai'i
Revised Statutes §183C-6. This EA will be submitted to the State Department of Land and Natural
Resources in support of HHC's CDUP application for the project.’® The criteria that the LUC will
use in evaluating the project are outlined in Hawai‘i Administrative Rules, §13-5-30(c). Each
criterion, followed by a discussion of how the proposed lagoon restoration project fulfills it, is
reproduced in italics below.

(1) The proposed land use is consistent with the purpose of the conservation district;

Discussion: The purpose of the conservation district is to conserve, protect, and preserve the
important natural resources of the State through appropriate management and use to promote their
long-term sustainability and the public’s health, safety, and welfare (HAR §13-5-1). As discussed
throughout this EA, the lagoon restoration project is expected to have significant benefits in the way
of public recreation, visual appreciation, safety, access, and sanitation. Thus, it is in keeping with the
purpose of the conservation district.

(2) The proposed land use is consistent with the objectives of the subzone of the land on
which the use will occur;

Discussion: The lagoon is in the General {G) subzone of the Conservation District. The objective of
this subzone is to designate open space where specific conservation uses may not be defined, but
where urban use would be premature (HAR §13-5-14(a)). The proposed lagoon restoration is
considered an open space land use, defined in HAR §13-5-25 as “Land uses promoting natural open
space and scenic value including those with accessory structures; provided, however, that no new
golf courses shall be developed in the conservation district.” Open space use is permitted in the
conservation district with a Board permit, which HHC is seeking for the project.

% Note. The Duke Kshanamoku lagoon was constructed prior to the adoption of the State Land Use Law. When State
Land Use Districts were designated in 1967, it was classified in conformity with the existing limits of the lagoon., The
gzoposcd restoration will reduce the perimeter the lagoon, and as 2 result the Conservation District boundary will extend

yond its intended limit (i.e., the shoreline of the Iagoon). To avoid future confusion, if the restoration project is
approved and implemented, HHC may seck a State Land Use Commission it may be necessary for HHC to seek a State
Land Use District Boundary interpretation to bring the official map into agreement with the facts on the ground,
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(3) The proposed land use complies with provisions and guidelines contained in chapter
2054, HRS, entitled "Coastal Zone Management,” where applicable;

Discussion: The discussion in Section 4.3.5 below confirms the consistency of the project with the
Coastal Zone Management Act and the objectives outlined in Chapter 2054, HRS.

(4) The proposed land use will not cause substantial adverse impact {0 existing natural
resources within the surrounding area, community or region;

Piscussion: As discussed in Chapter 3 of this report, the proposed project will enhance the lagoon
environment without causing substantial adverse effects on the surrounding community. The
temporary increases in noise and traffic that will occur during construction will be mitigated through
measures that are part of the proposed project. Over the long term, the project will improve water
quality in the lagoon and in the inner basin of the Ala Wai Harbor.

(5) The proposed land use, including buildings, structures and facilities, shall be
compatible with the locality and surrounding areas, appropriate to the physical
conditions and capabilities of the specific parcel or parcels;

Discussion: The proposed project consists principally of re-shaping the lagoon and dramatically
enhancing its manmade water circulation system. The pump house would be almost completely
screened by landscape vegetation, and the walkways are designed to blend into and enhance the
existing beach setting.

(6) The existing physical and environmental aspecits of the land, such as natural beauly
and open space characteristics, will be preserved or improved upon, whichever is
applicable;

Discussion: The overall goal of the project is to preserve and improve the open space environment
around the lagoon. The beach areas are being improved, as are the landscaped areas on the water
body’s makai side.

(7) Subdivision of land will not be utilized to increase the intensity of land uses in the
conservation district;

Discussion: No property subdivision is needed for the proposed project.

(8) The proposed land use will not be materially detrimental to the public health, safety
and welfare.

Discussion: The proposed work in and around the lagoon is intended to improve public safety by
enhancing water quality, removing stinging jellyfish from the lagoon, and-enhancing the lighting and
walkways in the area. Implementation of the plan will improve public welfare by improving the
quality of the shoreline environment and the recreational resources that it provides.
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43 FEDERAL ACTS AND LEGISLATION

431 ARCHAEOLOGICAL AND HISTORIC PRESERVATION ACTS

As documented in Section 0, HHC has complied fully with the provisions of the Archaeological and
Historic Preservation Act (16 U.S.C. § 469a-1) and the National Historic Preservation Act (16 U.S.C.

§ 470(f).

432 CLEANAIRACT (42 U.S.C. § 7506(C))

The contractors will employ Best Management Practices (BMPs) to control fugitive dust emissions
during the construction phase. Normal operation of the lagoon and related land side improvements
will not produce on-site air emissions, will not alter air flow in the vicinity, and will have no other
measurable effect on the area’s micro-climate.

4,33 CLEAN WATER ACT SECTION 401 (33 U.S.C. §1341)
The Clean Water Act states:

Any applicant for a Federal license or permit to conduct any activity including, but not
limited to, the construction or operation of. facilities, which may result in any discharge into
the navigable waters, shall provide the licensing or permitting agency a certification from
the State....

Operation of the proposed new lagoon circulation system will result in a discharge into the Ala Wai
Harbor, requiring HHC to apply for a Water Quality Certification (WQC) from the State Department
of Health. Section 3.5 of this report discusses the details of the anticipated discharge and the
measures that will be taken to minimize and mitigate impacts on water quality. This EA will be
submitted to DOH in support of a WQC application.

43.4 CLEAN WATER ACT SECTION 402 (33 U.S.C. § 1342)

Section 402 of the Clean Water Act establishes the National Pollutant Discharge Elimination System
(NPDES) program. Under NPDES, all facilities which discharge pollutants from any point source
into waters of the United States are required to obtain a permit. Construction of the lagoon
restoration project will require an NPDES construction permit, as the affected area is larger than one
acre. The contractor will minimize and treat runoff from the construction site by employing several
Best Management Practices (BMPs), as described in the Best Management Practices Manual for
Construction Sites in the City and County of FHonolulu (1999). The proposed increase in the amount
of lagoon water being discharged into the Ala Wai Harbor will require an NPDES permit from the
State Department of Health as provided for in Hawai‘i Administrative Rules (HAR) §11-55 (Water
Pollution Control). Re-routing the stormwater that presently discharges into the lagoon into the inner
basin of the Ala Wai Harbor will require coverage under an NPDES approval as well.

435 COASTALZONE MANAGEMENT ACT (16 U.S.C. § 1456(C) (1))

Enacted as Chapter 205A, HRS, the Hawai‘i Coastal Zone Management (CZM) Program was
promulgated in 1977 in response to the Federal Coastal Zone Management Act of 1972. The overall
purpose of the CZM Program is to promote the protection and maintenance of valuable coastal
resources.”’ Because HHC must obtain a Department of the Army permit for work in the lagoon, a
CZM Consistency certification is required for the project. A general discussion of the lagoon
restoration project’s consistency with the objectives and policies of Hawai‘i’s CZM Program follows.

¥ The CZM area encompasses the entire state, including ail marine waters seaward to the extent of the state’s police power
and management authority, as well as the 12-mile U.S. temritorial sea and all archipelagic waters.
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4.3.5.1 Recreational Resources

Recreatlona o ——=

Iy

Objective: Provide coastal recreational opportunities accessible to the public.

Policies:
1. Improve coordination and funding of coastal recreational planning and management; and

2. Provide adequate, accessible, and diverse recreational opportunities in the coastal zone
management area by:

a. Protecting coastal resources uniquely suitedfor recreational activities that cannot be
provided in other areas;

b. Requiring replacement of coastal resources having significant recreational value
including, but not limited to, surfing sites, fishponds, and sand beaches, when such

resources will be unavoidably damaged by development; or requiring reasonable
monetary compensation to the State for recreation when replacement is not feasible

or desirable;

c. Providing and managing adequate public access, consistent with conservation of
natural resources, to and along shorelines with recreational value;

d  Providing an adequate supply of shoreline parks and other recreational facilities
suitable for public recreation;

e. Ensuring public recreational uses of county, state, and federally owned or controlled

shoreline lands and waters having recreational value consistent with public safety
standards and conservation of natural resources;

f. Adopting water quality standards and regulating point and nonpoint sources of
pollution to protect, and where feasible, restore the recreational value of coastal
walers;

g. Developing new shoreline recreational opportunities, where appropriate, such as
artificial lagoons, artificial beaches, and artificial reefs for surfing and fishing; and

h. Encouraging reasonable dedication of shoreline areas with recreational value for
public use as part of discretionary approvals or permils by the land use commission,
board of land and natural resources, and county authorities; and crediting such
dedication against the requirements of section 46-6.

Discussion: Due to the degraded nature of the beach around the lagoon, the turbidity of its waters,
and the accumulated soft sediments that give its bottom an undesirable feel, the Duke Kahanamoku
Lagoon currently has very limited value for recreational use. Restoring it as described in this EA
would expand the area of sandy beach open to the public, extend public access entirely around the
lagoon, substantially expand the park-like area on the makai side of the lagoon, and re-establish the
quality of the artificial lagoon that was created when the HHV was developed.

4.3.5.2 Historic Resources
Objective: Protect, preserve, and, where desirable, restore those natural and manmade historic and
prehistoric resources in the coastal zone management ared that are significant in
Hawaiian and American history and culture.
Policies:
1. Identify and analyze significant archaeological resources;

2. Maximize information retention through preservation of remains and artifacts or salvage
operations; and
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3. Support state goals for protection, restoration, interpretation, and display of historic
resources.

Discussion: As discussed in Section 3.10, the lagoon and surrounding area were created relatively
recently and does not contain significant historic or archaeological sites.

4.3.5.3 Scenic and Open Space Resources
Objective: Protect, preserve, and, where desirable, restore or improve the quality of coastal scenic
and open space resources.

Policies:
1. Identify valued scenic resources in the coastal zone management area;

2. Ensure that new developments are compatible with their visual environment by designing and
locating such developments to minimize the alteration of natural landforms and existing
public views to and along the shoreline;

3. Preserve, maintain, and, where desirable, improve and restore shoreline open space and
scenic resources; and

4. Encourage those developmenis that are not coastal dependent to locate in inland areas.

Discussion: The proposed project is intended expressly to help restore and improve the quality of the
open space around the Duke Kahanamoku Lagoon. It maintains the existing landforms and
reintroduces vegetation that is native to G*ahu’s shoreline.

4.3.54 Coastal Ecosystems

Objective: Protect valuable coastal ecosystems, including reefs, from disruption and minimize
adverse impacts on all coastal ecosystems.

Policies:
1. Exercise an overall conservation ethic, and practice stewardship in the protection, use, and
development of marine and coastal resources;

Improve the technical basis for natural resource management;

3. Preserve valuable coastal ecosystems, including reefs, of significant biological or economic
importance;

4. Minimize disruption or degradation of coastal water ecosystems by effective regulation of
stream diversions, channelization, and similar land and water uses, recognizing competing
water needs; and

5. Promote water quantity and quality planning and management practices that reflect the
tolerance of fresh water and marine ecosystems and maintain and enhance water quality
through the development and implementation of point and nonpoint source water pollution
control measures.

Discussion: As discussed in Sections 3.1 and 3.8, the lagoon does not presently provide suitable
habitat for corals or other biologically or economically important marine species. The proposed
changes in the water circulation system and reduction in the volume of water in the lagoon will
increase turnover in the lagoon to at least four times its present rate and will substitute higher quality
saline groundwater for the turbid water that is presently used. Stormwater runoff will be rerouted
from a recreational lagoon into a less sensitive harbor area, reducing the potential for adverse health
effects.
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4.3.5.5 Economic Uses

Objective: Provide public or private facilities and improvements important to the State's economy in
suitable locations.

Policies:
1. Concentrate coastal dependent development in appropriate areas;
2. Ensure that coastal dependent development such as harbors and ports, and coastal related
development such as visitor industry facilities and energy generating Sacilities, are located,

designed, and constructed to minimize adverse social, visual, and environmental impacts in
the coastal zone management area; and

3. Direct the location and expansion of coastal dependent developments to areas presently
designated and used for such developmenis and permit reasonable long-term growth at such
areas, and permit coastal dependent development outside of presently designated areas
when:

a. Use of presently designated locations is not feasible;
b. Adverse environmental effects are minimized; and
¢. The development is important to the State's economy.

Discussion: The lagoon has existed at its present location for almost fifty years. The proposed
lagoon restoration project will enhance its suitability for public recreation while maintaining or
enhancing other coastal values.

4.3,5.6 Coastal Hazards

Objective: Reduce hazard to life and property from tsunami, storm waves, stream Jlooding, erosion,
subsidence, and pollution. :

Policies: .

1. Develop and communicate adequate information about storm wave, isunani, flood, erosion,
subsidence, and point and nonpoint source pollution hazards;

2. Control development in areas subject lo storm wave, tsunami, flood, erosion, hurricane,
wind, subsidence, and point and nonpoint source pollution hazards;

3. Ensure that developments comply with requirements of the Federal Flood Insurance
Program; and

4. Prevent coastal flooding from inland projects.

Discussion: The lagoon and surrounding area is within a defined flood hazard zone and tsunami
inundation area, as is the entire Waikiki beachfront. The pumps and other equipment that will be
installed in areas subject to flooding are being flood-proofed in compliance with applicable flood
control regulations. During periodic storms, waves overtop the beach berm at the makai end of the
lagoon. HHV has an emergency response plan for these types of situations, and will integrate
procedures for notifying users of the lagoon area, removing portions of the walkway, and protecting
other facilities into this plan.

43.5.7 Managing Development
Objective: Improve the development review process, communication, and public participation in the
management of coastal resources and hazards.
Policies:
1. Use, implement, and enforce existing law effectively to the maximum extent possible in
managing present and future coastal zone development;
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2. Facilitate timely processing of applications for development permits and resolve overlapping
or conflicting permit requirements; and

3. Communicate the potential short and long-term impacts of proposed significant coastal
developments early in their life cycle and in terms understandable to the public to facilitate
public participation in the planning and review process.

Discussion; HHC has consulted extensively with government agencies at the city, state, and federal
level in designing the proposed lagoon improvements. It has obtained the City’s approval for the plan
(see Appendix A) and is now continuing public participation and comment with the submission of
this EA. By working closely with the approving agencies HHC hopes to facilitate timely processing
of the required permits and approvals.

4,3.5.8 Public Participation
Objective: Stimulate public awareness, education, and participation in coastal management.

Policies:
1. Promote public involvement in coastal zone management processes,

2. Disseminate information on coastal management issues by means of educational materials,
published reports, staff contact, and public workshops for persoms and organizations
concerned with coastal issues, developments, and government activities; and

3. Organize workshops, policy dialogues, and site-specific mediations to respond to coastal
issues and conflicts.

Discussion: Representatives of HHV have met with neighbors, the Waikiki Neighborhood Board,
the Makai Society, the Hawai‘i Yacht Club, the Ilikai Apartment Owners’ Association, and others to
make them aware of its plans for the lagoon. The public will have an opportunity to review and
comment on the EA, pursuant to the requirements of Hawai‘i Administrative Rules §11-200. In
addition, the public participation objective will be addressed during the processing of the
Conservation District Use Permit, which will include public notification and a public hearing before
the Board of Land and Natural Resources, and various Department of Health approvals.

4.3.59 Beach Protection
Objective: Protect beaches for public use and recreation.

Policies:
1. Locate new structures inland from the shoreline setback to conserve open space, minimize
interference with natural shoreline processes, and minimize loss of improvements due fo
erosion;

2. Prohibit construction of private erosion-protection structures seaward of the shoreline,
except when they result in improved aesthetic and engineering solutions to erosion at the
sites and do not interfere with existing recreational and waterline activities; and

3. Minimize the construction of public erosion-protection structures seaward of the shoreline.

Discussion: The lagoon restoration project does not involve construction within the shoreline setback
area. The proposed beach berm reinforcement will occur inland of the SSA (Figure 2.1). The
improvements to the lagoon area will not interfere with shoreline processes or exacerbate erosion.
The only activity to occur seaward of the shoreline will be the closing of the ocean intakes, which
does not constitute an erosion-protection action and will not interfere with shoreline processes.

4.3.5.10 Marine Resources

Objective: Promote the protection, use, and development of marine and coastal resources to assure
their sustainability.
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Policies:

1. Ensure that the use and development of marine and coastal resources are ecologically and
environmentally sound and economically beneficial;

2. Coordinate the management of marine and coastal resources and activities to improve
effectiveness and efficiency;

3. Assert and articulate the interests of the State as a partner with federal agencies in the sound
management of ocean resources within the United States exclusive economic zone;

4. Promote research, study, and understanding of ocean processes, marine life, and other ocean
resources in order to acquire and inventory information necessary to understand how ocean
development activities relate to and impact upon ocean and coastal resources; and

3. Encourage research and development of new, innovative technologies for exploring, using, or
protecting marine and coastal resources.

Discussion: The design of the lagoon restoration project was arrived at through consideration of
many environmental, economic, and social factors and through much consultation with various
government agencies as well as experts in the biological and oceanographic sciences. It represents a
solution that HHC believes is technically and economically feasible and that will ultimately enhance
WaikikT’s scenic qualities and recreational appeal. A copy of this EA is being sent to the Office of
Coastal Zone Management at the State of Hawai'i Department of Business, Economic Development,
and Tourism, and HHC will seek 2 CZM Consistency certification as part of its overall permitting
process.

4.3.6 ENDANGERED SPECIES ACT (16 U.S.C. 1536(A)(2) AND (4))

The Endangered Species Act (16 U.S.C. §§ 1531-1544, December 28, 1973, as amended 1976-1982,
1984 and 1988) provides broad protection for species of fish, wildlife, and plants that are listed as
threatened or endangered in the U.S. or elsewhere. The Act mandates that federal agencies seek to
conserve endangered and threatened species and use their authorities in furtherance of the Act's
purposes. It provides for listing species, as well as for recovery plans and the designation of critical
habitat for listed species. The Act outlines procedures for federal agencies to follow when taking
actions that may jeopardize listed species, and contains exceptions and exemptions. As discussed in
Sections 3.7 and 3.8 of this report, there are no known rare or endangered species on or immediately
adjacent to the project site that could be adversely affected by the proposed lagoon restoration project.

4.3.7 FLOODPLAIN MANAGEMENT (42 U.S.C. § 4321, EX. ORDER No. 11988)

As described in Section 3.6.2, the project site lies within Flood Zones A, AE, and AO, which are all
areas expected to be impacted by 100-year storms. The project does not call for the placement of any
structures that would exacerbate existing flood hazards or substantially increase risk to life and

property.
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2. Facilitate timely processing of applications for development permits and resolve overlapping
or conflicting permit requirements; and

3. Communicate the potential short and long-term impacts of proposed significant coastal
developments early in their life cycle and in terms understandable to the public to facilitate
public participation in the planning and review process.

Discussion: HHC has consulted extensively with government agencies at the city, state, and federal
level in designing the proposed lagoon improvements. It has obtained the City’s approval for the plan
(see Appendix A) and is now continuing public participation and comment with the submission of
this EA. By working closely with the approving agencies HHC hopes to facilitate timely processing
of the required permits and approvals.

4.3.5.8 Public Participation
Objective: Stimulate public awareness, education, and participation in coastal management.

Policles:
1. Promote public involvement in coastal zone management processes;

2. Disseminate information on coastal management issues by means of educational materials,
published reports, staff contact, and public workshops for persons and organizations
concerned with coastal issues, developments, and government activities; and

3. Organize workshops, policy dialogues, and site-specific mediations to respond to coastal
issues and conflicts.

Discussion: Representatives of HHV have met with neighbors, the WaikikT Neighborhood Board,
the Makai Society, the Hawai‘i Yacht Club, the Ilikai Apartment Owners® Association, and others to
make them aware of its plans for the lagoon. The public will have an opportunity to review and
comment on the EA, pursuant to the requirements of Hawai‘i Administrative Rules §11-200. In
addition, the public participation objective will be addressed during the processing of the
Conservation District Use Permit, which will include public notification and a public hearing before
the Board of Land and Natural Resources, and various Department of Health approvals.

4.3.59 Beach Protection
Objective: Protect beaches for public use and recreation.

Policles:

1. Locate new structures inland from the shoreline setback to conserve open space, minimize
interference with natural shoreline processes, and minimize loss of improvements due to
erosion; ‘

2. Prohibit construction of private erosion-protection structures seaward of the shoreline,
except when they result in improved aesthetic and engineering solutions lo erosion at the
sites and do not interfere with existing recreational and waterline activities; and

3. Minimize the construction of public erosion-protection structures seaward of the shoreline.

Discussion: The lagoon restoration project does not involve construction within the shoreline setback
area. The proposed beach berm reinforcement will occur inland of the SSA (Figure 2.1). The
improvements to the lagoon area will not interfere with shoreline processes or exacerbate erosion.
The only activity to occur seaward of the shoreline will be the closing of the ocean intakes, which
does not constitute an erosion-protection action and will not interfere with shoreline processes.

4.3.5.10 Marine Resources

Objective: Promote the protection, use, and development of marine and coastal resources to assure
their sustainability.
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FINAL ENVIRONMENTAL ASSESSMENT DUKE KAHANAMOKU LAGOON RESTORATION PROJECT

PLANS, POLICIES, & CONTROLS

Policles:
1. Ensure that the use and development of marine and coastal resources are ecologically and
environmentally sound and economically beneficial:

2. Coordinate the management of marine and coastal resources and activities to improve
effectiveness and efficiency;

3. Assert and articulate the interests of the State as a partner with JSederal agencies in the sound
management of ocean resources within the United States exclusive economic zone;

4. Promote research, study, and understanding of ocean processes, marine life, and other ocean
resources in order to acquire and inventory irformation necessary to understand how ocean
development activities relate to and impact upon ocean and coastal resources; and

3. Encourage research and development of new, innovative technologies for exploring, using, or
protecting marine and coastal resources.

Discussion: The design of the lagoon restoration project was arrived at through consideration of
many environmental, economic, and social factors and through much consultation with various
government agencies as well as experts in the biological and oceanographic sciences. It represents a
solution that HHC believes is technically and economically feasible and that will ultimately enhance
Waikik’s scenic qualities and recreational appeal. A copy of this EA is being sent to the Office of
Coastal Zone Management at the State of Hawai‘i Department of Business, Economic Development,
and Tourism, and HHC will seek a CZM Consistency certification as part of its overall permitting
process.

4.3.6  ENDANGERED SPECIES ACT (16 U.S.C. 1536(a)(2) AND (4))

The Endangered Species Act (16 U.8.C. §§ 1531-1544, December 28, 1973, as amended 1976-1982,
1984 and 1988) provides broad protection for species of fish, wildlife, and plants that are listed as
threatened or endangered in the U.S. or elsewhere. The Act mandates that federal agencies seek to

4.3.7 FLOODPLAIN MANAGEMENT (42 U.S.C. § 4321, EX. ORDER NO. 11988)

As described in Section 3.6.2, the project site lies within Flood Zones A, AE, and AO, which are all
areas expected to be impacted by 100-year storms. The project does not call for the placement of any
structures that would exacerbate existing flood hazards or substantially increase risk to life and

property.
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FINAL ENVIRONMENTAL ASSESSMENT

DUKE KAHANAMOKU LAGOON RESTORATION PROJECT
' ANTICIPATED DETERMINATION

5.0 ANTICIPATED DETERMINATION

5.1 SIGNIFICANCE CRITERIA

Chapter 343, Hawai‘i Revised Statutes (HRS), and Hawai‘i Administrative Rules (HAR) §11-200
establish certain categories of action that require the agency processing an applicant's request for
approval to prepare an environmental assessment. In this case, the following proposed actions
require HHC to comply with Chapter 343: 1) use of state lands; 2) construction within the State
Conservation District.

Hawai'i Administrative Rules §11-200-11.2 establishes procedures for determining if an
environmental impact statement (EIS) should be prepared or if a Finding of No Significant Impact
(FONSI) is warranted. §11-200-11.2 (1) provides that applicants should issue an environmental
impact statement preparation notice (EISPN) for actions that it determines may have a significant
effect on the environment. Hawai‘i Administrative Rules §11-200-12 lists the following criteria to be
used in making that determination:

In most instances, an action shall be determined to have a significant effect on the environment ifit:

1. Involves an irrevocable commitment to loss or destruction of any natural or cultural
resource;

2, Curtails the range of beneficial uses of the environment;

3. Conflicts with the State's long-term environmental policies or goals as expressed in Chapter
344, HRS, and any revisions thereof and amendments thereto, court decisions, or executive
orders;

4. Substantially affects the economic or social welfare of the community or State;
3. Substantially affects public health;

6. Involves substantial secondary impacts, such as population changes or effects an public
Jacilities;

7. Involves a substantial degradation of environmental quality;

8. Is individually limited but cumulatively has considerable effect on the environment or
involves a commitment for larger actions;

9. Substantially affects a rare, threatened, or endangered species, or its habitat;
10. Detrimentally affects air or water quality or ambient noise levels;

11. Affects or is likely to suffer damage by being located in an environmentally sensitive area
such as a flood plain, tsunami zone, beach, erosion-prone area, geologically hazardous land,
estuary, fresh water, or coastal waters;

12. Substantially affects scenic vistas and view planes identified in county or state plans or
studies; or,

13. Requires substantial energy consumption.
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5.2  FINDINGS

During the preparation of this EA, the potential effects of the proposed project were evaluated using
these significance criteria. The findings with respect to each criterion are summarized below:

5.2.1 IRREVOCABLE LOSS OR DESTRUCTION OF VALUABLE RESOURCE

No valuable natural or cultural resources have been found on the site, which has been in its present
use since the mid-1950s. The proposed project is intended to enhance those existing resources by
improving water quality, removing invasive species, and replacing beach sand that has eroded over
the years. It has been designed to eliminate the need for off-site disposal of dredged spoils.

5.2.2 CURTAILS BENEFICIAL USES

As discussed in Section 3.16 the project is consistent with the planned land use for the area. It would
enhance, rather than curtail, beneficial uses of the area.

5.2.3 CONFLICTS WITH LONG-TERM ENVIRONMENTAL POLICIES OR GOALS

As discussed in Sections 4.1.4 and 4.2.1, the proposed project is consistent with the Primary Urban
Center Development Plan and the Hawai‘i State Planning Act. The analysis conducted during
preparation of this document indicates that it would not produce adverse effects that are inconsistent
with long-term environmental policies or goals.

5.2.4 SUBSTANTIALLY AFFECTS ECONOMIC OR SOCIAL WELFARE

As discussed in Section 3.12, construction and operation of the proposed improvements will not
substantially affect economic or social welfare on either a short-term or a long-term basis. While the
construction of the project will provide some temporary employment, those jobs are not expected to
affect the economic status or social welfare of the area in any substantial way.

5.2.5 PuBLIC HEALTH EFFECTS

The proposed project will not adversely affect air quality (see Section 3.4). Because of the vastly
improved circulation within the lagoon and the near elimination of stormwater runoff into it, bacterial
levels in the lagoon are expected to be substantially lower than they are at present (see Section
3.5.3.1. Construction noise has the potential to exceed noise standards at the property line, but the
potential adverse effects of this will be mitigated by the noise abatement and attenuation measures
that the construction contractor will employ to comply with DOH noise limits. For a complete
discussion of noise impacts, see Section 3.9 of this EA.

§.2.6 PRODUCE SUBSTANTIAL SECONDARY IMPACTS

The proposed project will not produce substantial secondary impacts. Restoration of the lagoon is not
designed to foster population growth. However, the improvement in water quality and the creation of
an enhanced recreational beach immediately adjacent to the Hilton Hawaiian Village will make it a
more attractive location for residents and visitors,

5.2.7 SUBSTANTIALLY DEGRADE ENVIRONMENTAL QUALITY

As discussed in Chapter 3.0 , the proposed project will not have substantial long-term environmental
effects. Noise and fugitive dust from construction activities are the only impacts of note, and they
will be of limited duration. So long as adequate measures are taken to control the timing and intensity
of the construction noise and reduce the amount of airborne dust, effects on nearby residents will not
be substantial.
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FINAL ENVIRONMENTAL ASSESSMENT DUKE KAHANAMOKU LAGOON RESTORATION PROJECT

ANTICIPATED DETERMINATION

5.2.8 CUMULATIVE EFFECTS OR COMMITMENT TO A LARGER ACTION

Development of the proposed drainage improvements is not a commitment to a larger action and will
not promote substantial population growth. Fundamental aspects of the lagoon restoration project,
including addressing the problems of accumulated silt and eroded sand, increasing the rate of water
exchange, and decreasing the amount of sediments suspended in the water column, are independent of
HHC’s development of the Waikikian Tower. However, one of the conditions of the approvals for
the Waikikian development was that Hilton prepare and implement a plan for improving water quality
and other aspects of the lagoon environment.

52.9 EFFECTS ON RARE, THREATENED, OR ENDANGERED SPECIES

The proposed project will not utilize or adversely affect a resource needed for the protection of rare,
threatened, or endangered species (see Section 3.8 for a complete discussion).

52,10 AFFECTS AIR OR WATER QUALITY OR AMBIENT NOISE LEVELS

As discussed in Section 3.4.2, construction and operation of the proposed improvements will not have
a measurable long-term effect on air quality. Neither will it have a long-term effect on noise levels
(see Section 3.9.2). The project does have the potential to increase noise levels temporarily during the
construction phase. Adequate mitigation measures will be taken to minimize these effects. Similarly,
adverse water quality effects during the construction period will be avoided by sealing the lagoon off
from both the harbor and the ocean at the outset of construction, eliminating all potential for adverse
effect during this period. Water quality sampling and modeling show that it would substantially
reduce turbidity, suspended sediment, Chlorophyl! a, and bacterial levels within the lagoon; this
would substantially improve its recreational value. The proposed project would have a similar effect
on the quality of water in the harbor close to the discharge points. Levels of some nuirients would
rise in the lagoon and in portions of the harbor close to the discharge points, but the effect would
rapidly disappear, returning to background levels before leaving the harbor.

5.2.11 ENVIRONMENTALLY SENSITIVE AREAS

The lagoon is located within the State Conservation District. However, it is a degraded manmade
environment, not an environmentally sensitive area. The proposed action would improve virtually
aspects of environmental quality within the affected area.

52.12 AFFECTS SCENIC VISTAS AND VIEWPLANES

The proposed project is not part of a designated scenic area. It will not alter views across it, but the
proposed changes will make it a more attractive and scenic area (see Section 3.13.2).

5.2.13 REQUIRES SUBSTANTIAL ENERGY CONSUMPTION

Operation of the improvements will increase energy consumption roughly in proportion to the
increase in the volume of water moving through the system, i.e., energy use will be about five times
the present amount. This power, as well as the electricity needed for the walkway lighting, will be
supplied by HHC at no expense to the public.

53 ANTICIPATED DETERMINATION

In view of the foregoing, the project should not have a significant adverse impact on the environment.
Consequently, a Finding of No Significant Impact is anticipated for the proposed action.
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FINAL ENVIRONMENTAL ASSESSMENT DUKE KAHANAMOKU LAGOON RESTORATION PROJECT

CONSULTATION & DISTRIBUTION

6.0 CONSULTATION & DISTRIBUTION

As discussed at the beginning of this environmental assessment, the proposed lagoon restoration
project is largely the result of extensive consultation that HHC has undertaken with govermnment
agencies and with neighbors. HHC distributed the DEA to the individuals and organizations listed in
Table 6.1 and requested their comments on the project. The list of parties who submitted comments
is included in Table 6.2. Their comment letters and HHC’s responses to them are reproduced at the

end of this Chapter.
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DUKE KAHANAMOKU LAGOON RESTORATION PROJECT

FINAL ENVIRONMENTAL ASSESSMENT

CONSULTATION & DISTRIBUTION

Table 6.1. Draft EA Distribution List

State Agencies \Libraries and Depositories
Coastal Zone Management Program Planning Office  [[Library, Honolulu Department of Customer Services
{DBEDT) -

Department of Land and Natural Resources (5 copies)

Hawai‘i State Library Hawaii Documents Center

Department of Health, Clean Water Branch (3 copies)

BEDT Library

Office of Hawaiian Affairs

aikiki-Kapahulu Public Library

Office of Environmental Quality Control (4 copies)

UH Hamilton Library

State Historic Preservation Division (DLNR)

Legislative Reference Bureau

Department of Transportation

Department of Accounting and General Services

\Flected Oﬂicials'

[Honolulu City Council member Charles K. Djou

[Federal Agencies

INeighborhood Board No.9 Chairperson Robert Finley

EPA - Pacific Islands Contact Office

State Senator Gordon Trimble

US Amy Corps of Engineers, Honolulu District

State Representative Galen Fox

US Natural Resources Conservation Service

US Representative Neil Abercrombie

|[US Fish and Wildlife Service

US Senator Daniel Inouye

US National Marine Fisheries Service

US Senator Daniel Akaka

US Coast Guard

IMavyor Mufi Hanneman

Governor Linda Lingle

City and County of Honolulu

Board of Water Supply

Other Parties

(Department of Design and Construction

[University of Hawai‘i Environmental Center

Deparitment of Environmental Services

University of Hawai‘i Water Resources Research Center

Department of Facility Maintenance

onolulu Advertiser

[Department of Parks and Recreation

IHonolulu Star Bulletin

Department of Planning & Permitting (5 copies)

[Pacific Business News

iDepartment of Transportation Services

Waikiki Improvement Association

Fire Department Illikai Apartment Owners Association
Police Department enaissance Ilikai Hotel
awaii Prince Hotel
Utilitles [Makai Society
Verizon Hawaii Yacht Club
The Gas Company

Hawaiian Electric Company, Inc.

Source: Comgi]ed b; Planning Solutions, Inc,
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DUKE KAHANAMOKU LAGOON RESTORATION PROJECT

CONSULTATION & DISTRIBUTION

Table 6.2. Written Comments Received on the Draft EA

No, Name & Title of Commenter Agency or Organizational A  ffiliation
1 Laveme Higa, P.E., Director & Chief Department of Facility Maintenance, City and County of
Engineer Honolulu
2 | Jill Lee, Manager — OSP Engineering | Hawaiian Telcom
3 | Boisse P. Correa, Chief of Police Honolulu Police Department, City and County of Honolulu
4 | Emest Y.W. Lau, Public Works Department of Accounting and General Services, State of
Administrator Hawai‘i
5 | Eric¢ T. Hirano, Chief Engineer Engineering Division, DLNR
6 | Wayne M. Hashiro, P.E., Director g;gm:m of Design & Construction, City & County of
7 _| Senator Daniel K. Akaka United States Senate
8 | Attilio K. Leonardi, Fire Chief Honclulu Fire Department, City and County of Honolulu
9 | Keith S. Shida, Principal Executive Board of Water Supply, City and County of Honolulu
10 _| Lester K.C. Chang, Director Department of Parks & Recreation, City & County of Honolulu
11_| Rodney K. Haraga, Director Department of Transportation, State of Hawai'j
12 | Charles E. Calvet, P.E. Manager The Gas Company
13 | Edward Y. Hirats, Director ggﬂment of Transportation Services, City & County of
14 | Henry Eng, Director ggﬁm;nt of Planning & Permitting, City & County of
15 | Harold Lao, Acting Manager g:fvx;rit‘:?ent of Health Environmental Planning Office, State of
John T. Harrison, Environmental ., cer .
16 C?o::l rdinator of, Environmen University of Hawai'i Environmental Center
. . Office of Environmental Quality Control, State of Hawai'i
17 | Genevieve Salmonson, Director Department of Health
18 | Sam Lemmo, Administrator Office of Conservation & Coastal Lands, State of Hawai'i

Department of Land & Natural Resources

Source: Compiled by Planning Solutions, Inc.
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Thank you for the opporknity 10 review and comment on the Dralt Eavironmental
Assossment for the Dukce Kehanamoky Resiorstion Project.

This shosdd have tha fackilet of operations of the
!o_ou.u-o- no significant impact on

H thera are any questions, pleass call Major Thomas Nitts of District & sl 620-3384 or
‘.E!&B!Msii-img?ﬂ!louobat.

Bincersly,

BOIBEE P, CORREA
Chiel of Police

Servey end Iowrctng nick Ak

llllllll

Sebject; Duds Kahonarnoku Logesa Restorsilon
Deslt Exviconmental Amewment, Walki Boach, O*shn, Hawal'

Dear Chief Corres: )

Thaak you for your Avgwet 13, 2005 Jower (your ref: uu.s jog oo Hikoa Hotela
Corporstion’s Dragt Ewvirowmental Asseroouni (DEAY: Dube K tn Lagoon K. 7
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that she project should have po sigificant mpect on the facilitles or operations of the Hesolvie
Police Deparrmunt.

I yom have nory Further questions, phease call me of 330-4RY.

Wank Avitnt o Weapisly, Hoenl WA1E-4012
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COMMENTS Mr. Bric T. Hirsno, Chief Eaginoer
[+.1] Wo somiirmn that the projoet siia, sasurding 08 the Fined Jusarnest Rate Msp (FIRM),
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9 lh&gtigilﬂﬁlﬁ RT3 () your convenlonct b kalics before each respouse.
43 “ﬁﬁlgﬂvﬁ&"ilﬁili
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o A o et Eack ) o page 333, Mem3ALL, Cooument 20
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Mr. Peter H. Schall

senior Vice President & Managing Director
Hilton Hawaiian Village

Beach Resort & Spa

2005 Kalia Road

Honolulu, Hawaii 96815-1959

Dear Mr. Schall:

Plan for Fulfilling conditions Relating to the Hawaiian
Village Lagoon

Hilton Hawaiian Village - Waikikian Project

Special Management Area Permit (SMP) No. 2002/SMA-19

This is to confirm the Hilton Hawaiian village's fulfillment
of the requirements of Condition C of Resolution 02-225,
cp1, the Special Management Area permit for the Waikikian
Project. condition C requires, in part:

"within 2 years from the date of approval of
this SMA permit, the Applicant shall submit &
detailed plan and timetable for the
reatoration of the lagoon to a gafe and
sanitary body of water, and shall include a
detailed maintenance plan, to ensure that the
lagoon will remain in compliance with State
water quality requirements."

Resolution 02-225, CDl was adopted by the Honolulu City Council
on August 7, 2002. The Department of Planning and Permitting
(DPP) received review copies of the June 17, 2004 "Plan for
Fulfilling Lagoon-Related Conditions" by Planning Solutions on
July 27, 2004. The document describes the aystem proposed to be
jnstalled to upgrade the water quality of the lagoon, as well as
the expected ongoing operation and maintenance program for the
proposed system. A supplemental September 16, 2004 letter
received on September 20, 2004 outlines an internal timeline for
implementing the plan. AsS such, we confirm that Condition C of
Resolution 02-225, CD1 has been fulfilled.



Mr. Peter H. Schall
Page 2
October 8, 2004

We are pleased to note that you have initiated consultation with
the State Department of Land and Natural Resources (DLNR) prior
to the submission of the lagoon improvement plan. In its
September 21, 2004 letter, the Office of Conservation and Coastal
Lands of the DLNR confirmed its intention to work directly with
you to provide guidance and review on the project for purposes of
processing the required Conservation District Use Application for

the work.

We understand, through informal consultation with public
agencies, that the project may be subject to other permit
requirements, including additional DLNR permits administered by
the Division of Aquatic Resources and Commission on Water
Resource Management, as well as permits administered by the State
Department of Health's Clean Water Branch and the Honolulu
Engineer District of the Army Corps of Engineers. We encourage
you to continue to work with these agencies to address relevant
environmental issues and obtain all necessary permits to complete
the upgrade of the lagoon in a timely manner.

We loock forward to continuing to work with you on this
important project. Should you have any questions, please
feel free to contact me at 523-4432.

Sincerely yours, N

~ L}
ERIC G. CRI;PIN, AIA :

Director of Planning
and Permitting

EGC:cs

cc: DLNR/Office of Conservation and Coastal Lands
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APPENDIX B

APPENDIX B. WATER QUALITY DATA REPORT FOR THE HILTON
HAWAIIAN VILLAGE LAGOON IMPROVEMENTS

Prepared by:
Tom Nance Water Resource Engineering
And

Marine Research Consultants

June 2005
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FINAL ENVIRONMENTAL ASSESSMENT DUKE KAHANAMOKU LAGOON RESTORATION PROJECT

APPENDIX C

APPENDIX C. WATER QUALITY MODELING OF DISCHARGES
FROM THE HILTON HAWAIIAN VILLAGE LAGOON INTO THE
ALA WAI SMALL BOAT HARBOR (USING CE-QUAL-W2
VERSION 3.2)

Prepared by EKNA Services Ine.

June 2005
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TABLE 4:  Simulation of March 11, 2005 (Dry Event) Conditions With and Without
the Proposed 15,000 GPM Discharge from the Hilton Lagoon (Scenario 1)
| Tols [Amenones Neavogen Netrsie-Narke | Toksl Phasphansy. | Chiswookwll | Toes Sobde
| TN {ugt} W‘FI N4 {ugl) [W‘F NQJ (ugl) | Change TP (L) ml (i} | Crange gLl Crange:
Channel Basehne % [Basobne Scermno| % |Baselns Scenanio] % % |Basolw Scerwio{ % [Baselne %
3 Top (Al Vem] 302 321 3 = o R B T TR 2 25 2% ] 3 ] D | 8181 B | 0
3 Boton (AeWah) | 151 212 1 15 14 7 5 68 15 0 » 10 2 2 ¢t Jriwe s | .0
Top 7| 200 ] [} 13 ) W | 109 T 28 26 ) [ + [] T903 0
5 Botom 159 o8 8 4 12 14 50 58 16 19 20 5 2 2 o [105m sas | -n
[0Top 205 413 N 2 2 0 74 60 7 % o 5 3 F) 3 | wee e | 3
8 123 tat [ 4 5 25 n P 13 1 14 3 [} 1 100 { szt usa |
10 Top (Ocaan) 212 215 ] 13 13 0 £ 74 ) 18 18 a 2 2 ] T -2
10Botiom (Ocesn) | 160 168 4 8 8 [ 47 “ 5 15 15 0 1 1 o0 luos o] o
Inrwer Basin — — — e ———
13 Yop {DH) 303 2rT ) " 12 a4 | N8 a2 * 24 <3 T8 3 3 %0 | 7= &iZ | -8
13 Botorn 20 263 2 n 1 0 ] 17 2 2 4 71 4 3 25 |son e=m | a7
17 fop 23 288 2 N 13 7 s - 74 F7) 7 ) 3 o | A a2 ]
17 Botiom 200 228 13 i 15 7 55 & | 2 prd - 10 3 3 o | erm mws | -n
18 Top (Ewa) w6 280 0 6 14 a3 | ur 08 7 A a7 5] * r [] TSo8  7aF | O
19 Bciom (Ew) 200 213 7 1 1 o [ 0 7 1) P2 10 3 3 0 |ooes omm | @
e flasin - _ _
Yoo (OH) 204 23 | .16 13 n 15 ] 104 ) ET) 22 F) 9 I 3 = | 75e T | oF
23 Bottom 152218 | 43 15 14 7 42 74 75 17 n s 2 F o Jue 7ot | 44
28 287 48 -2 £ 12 Y 0 7 18 F=3 F) 5 3 3 = | Tz e 3
26 Botcem 1m0 | » 1 14 0 55 78 3a [T ) o] 2 2 0 Jvrsa 7 |
) ] %3 24 ) 13 13 [ = 87 1% F3 F) 3 < 3 5 | &N 8154 -1
20 Bofom (Ewe) 15¢ 210 | 10 15 50 51 €9 a5 17 P> 2 2 2 o | s mss | 2t
Oulor Basin
e ————— P —
32 Top (DH) s 238 g 15 O 101 =] 3 20 20 0 3 3 0 |z mm]| 3
32 Botiom m w5 |47 14 18 14 25 3 2 18 17 6 1 1 [ grta mey | 5
Top T_‘Eﬂm 5 B 13 T -7 (R L - F) 0 0 3 3 0 B34 BT | L
148 | 181 9 12 15 25 37 40 8 18 _ _ [ 1 1 0 Jtooas ose | s
[38Top (Ewe) | 246 28 | < ) . 7 [T I S T ] ) a 3 3 0 | &2 &@ | 3
38 f5obiom (Ewa) 156 188 8 [ 1° # 48 48 o 15 18 7 1 1 0 w5y ww| .2
Noles: 1. "Baseline” results in the tabla refers 1o the March 11, 2005 simulation without the pumiped discharge.
"Sconario” results are the samea simuiation with the 15,000 GPM discharge split equally between the harbor’s inner and middie besins.
2. % Change = Sconario decroass (-) compared (o Baseline
TABLES:  Simulation of March 29, 2005 (Wet Event) Conditions With and Without
the Proposed 15,000 GPM Discharge From the Hilton Lagoon (Scenario 2)
Tolal Namgen Pmemonia Neogen [ Haraetiaree Total Tokal Sokds
TN (uol) Change|  NHi(ught} [Changa| NG3(ugh) | Change TP (L) Changa tuoL) [= (ot} Change
Channed Baselng % |Baneire % |esastne & |Baseling Scenaried % % |Samelne «
Ta-h'-('m_m_) f ) 2 23 28 4 104 102 2 £ 5] [ 3 3 o | uxze 8|
ABotom (AlaWei) | 138 143 5 M 18 - 18 29 &1 18 P2y o) 1 1 o |we vw | -4
S Top 218 218 0 18 * 2 T 86 12 28 = 1] F] 3 0 | 31500 w004 | -14
S Botioen 131 143 8 18 14 .13 18 2% 81 17 o = 1 1 0 lwrmo 1228 | .2
(8 Top 163 81 = [E] 2 ) T ] 2 E:] Fo 0 ] Zz 0 |25z WO | <20
8 Bartom m 7 15 5 <7 | » 14 28 a7 18 & 1 1 o | 1o tise |
10 Yop {Ocaan) 18 152 - 3 n ET) 50 a3 =T 20 z1 5 ) z 0 | e oS | -2
10Batom (Ocesn) | 137 132 -+ 10 7 30 2 25 A7 17 17 0 1 1 o lios wmo| &
v Basin ]
13 Top (OH) m s 3 [E] [ 0 [ (2] 3 2 38 3 4 3 25 jooas eI | &
13 Bottoen (DH) 183 191 " 13 14 [} 40 75 £ n 2% &4 3 2 2 fuses eoss | 24
7 Yop FIL 1Y (] 0 N 0 Te o7 14 Fij £ £7) ry 3 = |nm oso | 4
17 Botiom 131 142 3 18 17 F 14 28 ] 1" n ] 1 1 o |wsw tzms | -n
19 Yop (Ewa) 213 213 (] 1) 12 ] Ve [ 16 Fij ) 28 ] 3 = |wuns s | -2
19 Bohom (Ewe) 131 141 8 17 18 r) 14 26 a4 17 pa] 25 1 1 o |wew vms| -
m M — R — ——— ————
Bieom ] 88 161 [ -3 ) | 5 3] 2 [ % 5 3 z 33§ v o | 2t
73 Batinem (DH) 1 w3 [ 2 15 15 [ 10 2 | 220 15 n £ 1 1 o jyern tamr | .72
126 Top 7T 14 ] ] 10 1 = 53 3 3 = ] 3 2 D s a3 | A
26 Bottom 2 2 18 15 15 & 13 2 148 s n “ 1 1 o l2oms s | a5
9 76 14 = n n o ) (3] 3 7] 3 ) 3 ) R
29 Bobom 120 17 7 18 15 £ 18 24 &3 17 21 24 1 1 o | 2081 wss | 4s
Outer Basin
— e — SO ——
32 Top (OH) 166 159 pr) 12 10 17 | 48 48 o 21 =3 3 3 2 33 | w03 sen | -8
2 Aotiomn (DH) 1730 13 0 EY 3 10 | 15 18 7 17 7 0 1 1 0 jwr2 sema| -n
35 Jop 185 160 3 2 0 ET N BE) 8 3 ] 7] 5 3 2 3 | amn et | i
38 Bottom 13 1 1 20 21 s 17 18 8 17 12 5 1 3 0 | ]| .n
38 Yop (Ewa) [T (] 5] [} 33 [ 43 iz r) F] F=] ] 3 3 0 | 1B 8365 | -7
38 Bobom 134 18 1 18 18 .11 2 7t 5 17 18 8 1 t o |15 tomer | s

Notas; 1, "Basalina® results in the tabla refers to the March 29, 2005 simulation with tha exdsting 5300 GPM discharge o the harbor's middie basin.
*Scanaria” results are the same simultation except replacing existing dischame with the 15,000 GPM cischarge
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Table 7. Variation Of Ammonis Nirogen Gver & Tial Cydie
NH4 (ugh)
March 11 Basakne Scenaio 1
Time of Day 0700 0300 1100 _ 1300 1500 |veristion | O700 0000 1100 4300 1500 |varistion
Choannel
3 Top (Ala Wal) 2 2 31 £ 2 9 z 28 E 1) 31 P> ]
3 Botiom (Ala Wai) 15 15 18 14 14 2 14 15 15 14 13 2
5 Top 2 23 21 19 16 7 2 22 2 20 16 T
S Botiom " 16 16 14 13 a 13 15 15 14 13 3
B Top 16 7 18 14 T 7 7 7 7 14 1 7
12 Botom 4 g 5 8 4 5 5 7 10 5 1 s
10 Top (Ocean) T8 7 8 5 12 3 T 78 5 ] 7
10 Botiom (Ocaan) 8 7 9 9 9 2 7 a 10 9 9 2
Innes Basin
13 Top (OH) 2 Fi] 21 18 1 1 n 24 X2 18 1" 14
13 Botiom (OH) 16 20 20 14 10 10 1 18 19 1 a 19
17 Top Fl 5] F73 7 12 ] 21 Z4 = 7 3 1
17 Bottom 16 17 17 15 13 4 15 15 18 14 13 3
19 Top (Ewa) p7] Fx) 21 7 Ty 3 = F3) 2 7 T 0
19 Botiom (Ewa) 15 7 16 14 14 3 15 15 18 14 14 2
Mickiia Basin
23 Top {DH) 21 19 16 7 12 9 21 19 16 14 12 )
23 Botiom (DH) 14 13 18 15 14 3 13 11 15 14 12 4
21 20 17 14 12 9 F1l 20 7 14 1" 10
14 13 16 15 12 4 13 12 15 15 12 4
21 F) 17 T 12 9 7i ) 7 15 T 10
12 13 15 14 10 5 12 13 14 15 2 &
21 W a8 18 4 7 20 20 17 5 7 3
14 13 15 4 13 2 14 13 15 14 13 2
20 19 7 6 T4 3 20 9 17 6 m s
13 12 14 15 10 5 14 1 14 14 10 4
% 19 8 ) 7 5 19 T 8 18 " ;3
oL 9 13 13 B 5 10 10 14 12 8 6
mm-mmmm-ummmn) Ovor tha Tidal Cycie
Table 8. Varation Of Nitrato-Nire Nerogen Over a Tiial Cyde
NO3 (ugh)
March 11 Basedna Scenarin 1
100 1300 1500 |Veriation ] 0700 0900 1100 130 1500 Vardation
128 132 M 29 109 121 30 113 16 30
€9 58 49 20 50 66 7 73 55 26
12 22 165 17 114 e 2 124 08 | 19
68 83 a5 24 54 68 78 0 52 26
) 81 71 9 80 80 ™) ] T2 £+
7z 23 4 25 28 38 25 2 14
75 T} 74 S — 8 75
) 48 46 15 4 a8 2 45 4 10
——
123 16 " 16 129 124 121 123 12 ]
125 ™ [ 48 153 142 136 143 150 18
128 18 13 14 27 127 1 13 118 10
2 48 60_ 24 61_ 78 86 &2 75 24
25 EFT) T08 17 123 125 = 125 E7] 74
7 52 54 20 53 89 86 2] [ 1
109 708 %9 1 107 05 108 107 105 3
66 72 as 44 105 100 102 13 110 13
105 107 102 7 05 068 105 108 904 n
53 &5 a1 28 68 84 91 02 &4 29
01 100 ) 5 102 103 04 10 87 7
5 & 45 19 53 55 81 85 a7
102 56 10 107 92 8 101 96 10 04 20 5
25 25 52 40 2 30 25 24 3 a7 n 31
35 Top 53 95 104 168 55 13 %6 % 103 07 T F)
15 Bottom a8 an 41 53 2 | = 40 3 4 43 3 17
3 Top (Ewa) a7 T3 102 163 e T3 26 a3 02 105 3 18
(32 Bottom (Ewa) 42 7 39 54 40 17 39 37 0 49 a8 13

Vasiation = (Maximum Valua - Minimum Value) Over the Tidal Cytla
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. O

!__ T



Top

Top

Tablo 8, Varaton Of Total Phoaphorus Qver a Tidal Cycle
TP (ugh}
March 11 Baselina Sconario 1
Tina of 000 0900 1100 1300 1500 | variation | 0700 0800 1100 1300 1500 | Varistion
Channel
3 Top (Ala Wal) 2 24 25 25 i 2 25 28 28 26 28 1
3 Boflom (Ala Wai) 19 20 21 20 19 2 20 22 25 26 25 ]
5 Top 24 24 4 F=] 23 2 7 27 27 8 25 2
S Botlom 19 21 22 20 18 3 20 24 28 28 23 8
|8 Top 19 20 20 20 18 2 21 7] 2 2 20 3
8 Botlom 14 14 15 14 13 1 14 15 13 14 14 8
10 Top (Ocoan) 18 19 20 19 18 1 18 20 21 21 19 2
10 Bongn_(Ocam] 15 15 15 15 15 1 15 15 16 18 15 2
Inner Basin
e em—
13 Top (DH) 26 25 25 24 24 1 i 20 L) 7 28 []
13 Bottom (DH} 28 Fi 25 24 24 2 58 33 34 54 52 2
17 Top 5 25 25 24 A 1 3 28 25 F2) 2 E)
17 Bottom i 2 23 21 22 2 26 30 30 2T 30 4
19 Top (Ewa) 25 25 25 3 23 2 2 28 25 Fo) F) 3
18 Bottom {Ewa) 20 2 23 20 pil 3 23 27 30 28 27 )
F7] 2 2 73 2 1 23 24 I 24 25 2
17 b 19 20 17 4 A8 50 38 41 51 15
23 2 F7] F7] -3 1 23 24 24 FO) 24 0
18 17 18 19 18 3 31 31 k2 13 2 5
22 22 n 2 22 1 23 23 3 24 =] 1
17 17 18 19 16 3 21 22 33 28 18 15
a— M
0 19 20 20 18 1 20 20 n 21 20 1
18 18 17 18 15 2 17 18 17 (- 15 2
20 19 20 20 20 1 20 20 21 21 20 1
18 15 16 17 15 2 18 5 17 17 15 2
19 20 20 20 20 1 18 20 Fo) Fi] 20 2
16 15 16 17 135 2 15 15 16 18 15 2
Varistion = (Maximum Value - Minimum Vaiua) Ovor the Tidal Cycle
Table 10, Vacation Of Chicrophyil g Over & Tidal Cycie
(0gh)
March 11 Bassline Scanario 1
Tine of Day 0700 0500 1100 1300 1500 | Vadation § Q700 0900 1100 1300 1500 | Varistion
Channel
3 Top (Ala Wal) 3 3 4 4 4 1 3 3 4 4 4 1
3 Bottom (Als Wal} 2 2 3 ] 2 1 2 2 3 3 2 1
S 3 4 4 4 4 1 a 3 4 4 4 1
5 Bottom 2 2 3 2 2 1 2 2 3 2 2 1
8 2 2 3 3 2 1 2 2 a 3 2 1
8 Boltom 1 1 9 1 1 2] 1 1 1 1 1 0
10 Top (Ocean) 2 3 2 3 2 1 F 2 Fi 3 2 1
10 B (Ocsan) 1 1 1 1 1 a 1 1 1 1 1 0
tnner Basin
i —
13 Top {OH) [] 4 4 4 5 1 3 4 4 4 5 1
13 Bottom (DH) 4 4 4 4 5 1 2 3 3 2 3 2
17 4 4 [] 4 5 1 3 4 4 4 4 1
17 Batiom 3 3 3 3 3 1 3 3 3 2 3 4]
19 ?op (Ewa} 4 4 4 4 4 1 3 4 4 4 4 1
19 Bottom (Ewas) 2 3 3 2 3 1 2 2 3 2 3 0
Middle Basin
23 Top (DH) 3 3 4 4 4 1 3 3 3 4 4 1
1 1 2 2 1 1 1 1 2 2 1 91
3 3 4 4 1 3 3 3 4 4 1
1 1 2 2 1 1 1 1 2 2 1 1
3 3 3 4 & 1 3 3 3 3 3 1
1 t 2 2 1 1 1 1 2 2 1 1
2 2 3 3 3 1 F3 F ) 3 3 1
1 1 2 1 1 1 k] 1 2 1 1 1
2 3 3 a 1 2 2 ) 3 3 1
1 1 1 2 1 1 1 1 1 2 1 1
2 2 3 E] 3 1 2 2 3 E) 3 1
1 1 1 2 1 0 1 h] 1 1 1 0

Varation = (Maximum Valus - Minkmum Vislus) Oves the Tidat Cycla



-tz—

Tabw 11, Vatation Of Total Suspended Solds Over a Tidal Cyde
TSS {ugh)
March 11 Baseline Scanario 1
Tine ofl Day 0700 0900 1100 1300 1500 | Variation § 0700 0900 1100 1300 1500 | Variation
Channel —
3 Top {Ala Wal) arrr 8820 8n? 8409 8503 768 8997 BEAS 8504 8383 2189 808
3 Botlom (Ala Wai) 10588 8973 9553 10141 10442 1012 10108 f528 8058 8937 9185 172
5Top 5403 8236 7928 7743 8304 690 8167 8037 7792 7535 8021 632
5 Bottom 1_9_514 10093 9524 10258 10645 121 10084 2385 8807 0028 8497 1277
8 Top 8330 9518 o654 8430 0641 400 o375 8058 8152 87848 9364 [)
8 Botlom: 11342 1271 114808 11205 11504 289 11122 11118 10462 411282 11476 1014
10 Top {Ocean) 9806 0587 2054 8532 0754 3z 9560 8290 8552 2083 o547 497
10 Botiom (Ocean) 11029 13083 11083 10955 11313 378 11090 10964 106586 10870 11323 667
Inner Basin o—
[ ———
13 Top (DH) FART] 6206 6809 "M 7368 072 6589 6589 6778 6800 1018 427
13 Botiom {DH) @203 6890 6880 8585 B8040 2523 5649 5841 £146 5554 5700 592
17 Top 7561 7083 7324 213 7648 553 o2 To52 7354 881 7304 413
17 Botiom 10221 9621 9&9‘ 10402 2580 1308 8386 As87 8055 8807 B248 1331
19 Top (Ewa} 7702 71606 7568 7300 7958 658 7440 7474 7544 7125 7664 539
19 Botiom (Ewa 10428 8879 8208 10332 Sodd 1130 811 0040 ana 8738 8742 1593
a106 8593 7033 T206 B029 1565 7509 74?5 5-973 7039 7418 566
17481 16154 11803 10834 _1§365 6827 TAB8 7548 7878 6948 Ba45S 831
8030 8253 7582 7669 7872 661 7877 7685 7605 7733 T583 289
13588 13848 12485 11230 11620 2616 o285 9302 8205 7933 9157 1369
8461 aimn 8551 BAIS 8243 aso 27 8007 816 8217 8128 308
11514 1121_ 12431 10607 106468 1824 10068 5884 2584 8505 10221 1718
et — p————
B402 8304 7806 [ 1F 2] azes 598 a325 8209 7140 7985 3200 S85
434 8582 8140 5389 8934 783 8351 o844 0174 9534 HO85 81
asa? 8365 :TTY] 8652 B411 286 8462 8268 8354 8445 B34 194
970 10144 8521 200 10532 1232 9621 10178 9501 8335 10515 1181
8662 8592 2118 [1.%13 8888 226 8680 2509 8968 8459 8472 495
10251 10580 8858 9824 10458 1274 10454 10538 8708 2858 10891 1184
Viariation = {Maximum Value - Minimum Valua) Over the Tidal Cycla
mecro =Ccf > mreon X
a 28 z0 288 ggg m
3 o @ % % -
a 33a S A2 oo 3
aacd ood 2 (2] Hag ™ ﬁ
g88 gzd 882 297 Fiz b
3aof a3 o Q. 228
- __:. o] I g i 0
o 3. 3 a2 m
- M - ‘é- Q. o w
sz 9% @3z 23% E3,
=253 o] 2 Q 5
= — :sz o =1 a
s et 3 - o
® - 2 °§
o w s B o
~ 8
e an §
20
2 m
g2
i
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FIGURE 1. CE-QUAL-VZ2 ALA WAI SMALL BOAT HARBOR GEOMETRY
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Ala Wai Flow Constituents  March 10 1318 to March 12 0006, March 13 0006 to March 25 0006

Expressed as LDOM = (FONY0.08
Expreszes as Algal Mass Algal mass lo CHL a ratio =145

gm*3
March 12 0006 to March 13 0006, March 25 0006 o March 28 0006, March 30 0006 ko March 31 0006

Salnity Vares ppt Varies  pot
TSS 84 mgh 84  mph
PO4 034 uM 001055 gm*3
NH4 272 uM 003814 ghn*3
NO3 881 uM 0.13743 g3
SKoHy 48.77 uM 135986 gir*3
TON 1406 uM 24609 gm*3
CHLa 2664 ugl 05313 gim*3
DO 6 om*3 &

Salinly Varies  ppt Varies ppt
T58 1415 mgh 1415 mgA
POA 166 uM 00515 g/m*3
NH4 274 uM 0.0384 g/m*'3
NO3 2399 uM 0336 gm*3
SHOHM 11688 uM 286 gim*3
TOP 038 uM
TON 735 uM 29296 gim*3
CHLp 5218 wgl 04277 ghm*3a
0o 6 om*3 6 gim*3
March 280006 to March 30 000G, March 31 0006 to end

Salinity Varies ppt Varies ppt
TSsS 10.84 mgh 108407 mpA
PO4 079 uM 00244 gin*3
NH4 214 uM 003 gm*3
NO3 817 uM 01144 gm*3
SKOHM 12987 uM 36474 gm*3
TOP 038 uM
TON 876 uM 15339 gim*3
Ciig 3452 uwL 0457 g3
DO 6 g/m*3 6 pim*3

Expressed as LDOM = (TONM.08
Expresses as Algal Mass Algal mass lo CHL a ratio =145

Expressad as LDOM = (TON)0.08
Expresses as Algal Mass Algal mass 0 CHL a ratio =145

Salinity varies from 23 10 34.5 ppt based on calculation from ADCP data of upstream (34.5) and downstream(23) waler volumes
Tamperalure varies fom 24.8 1o 25.5 C based on calculation from ADCP data of upstream (24.8) and downstream(25.5) water volumes.
Discharge ks calcxiated by computing average velocity from sn ADCP profile

Proposed Hillon Lagoon Dischangs Pipe Flow
15000 gpem = 0.9464 m*Vsec 3pit 10 imer and outer beesin
Temparphze shep funciion wilh velues:
1000-17TS3 HST= 26.1°C
1000-0950 HST= 24.5°C

Consikuenis usod: Provided Values
Salinily 35 ppt

158 349 gl
POS 0.78 uld
HHE o4 uM
NO3 311 uld
SKOHM 12248 ull
TON 6.07 uM
CHLp 002 vt
DO é gty

Esxksling Hillony Lagoon Discharge Pipe Flow Constant Tampentare = 25.5'C

5300 gom = (LI m*sec _ 3489 pot
Ts8 76.63 mpA
POA a1 uM
N 038 ol
NG3 az8 uld
SHOHH 837 uM
TON 762 uM
CHLa 028 wl
Do & om*3

Vakses in Model

e

-§EEERERE
48431450

SR
11511114

Expressed ss LDOM = [TONMO.08
Expresses o3 Algsl Mass Algal mass to CHL & ratio =145

Expmetsed as LDOM = (TONYO.DA
Expresaes 83 Al Maes Algal mass o CHL a ratio =145
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FINAL ENVIRONMENTAL ASSESSMENT

DUKE KAHANAMOKU LAGOON RESTORATION PROJECT

APPENDIXD

APPENDIX D. LIST OF SPECIES PRESENT IN THE LAGOON

Species | Substrate Species | Substrate
Alpgae/Seagrasses
Acanthophora spicifera® occupies soft substratum Halophila decipiens® occupies soft substratum.
Gracilaria salcornia® oceupies soft substratum Coelothrix irregularis occupies soft substratum
Lyngbya majuscula occupies soft substratum Tolypiocladia sp. occupies soft substratum
Bryopsis hypnoides occupies soft substratum
Sponges
Gelliodes fibrosa* occupies hard substratum Haliochondria coerulea® occupies hard substratum
Suberites zeteki* occupies hard substratum Dysudea avara® occupies hard substratum
Myecale armata* occupies hard substratum Chondrosia sp. (lentative) occupies soft substratum
Jellyfish
Cassipoea andromeda* |_occupies soft substratum [
Anemornes
Aptasia pulchella | occupies hard substratum ]
Corals
Cyphastrea ocellina ] occupies hard substratum ]
Polychaetes
Sabellastarte spectabilis* occupies hard substratum Chaetopleris variopedatus* occupies soft substratum
Eurythoe complanata (fireworm) occupies hard substratum Salmacing sp.* occupies hard substratum
Neodexiospira steueri occupies hard substratum Unidentified nereids found in association w/ algae
Exogene sp. g?::f b assaciation with Unidentified syflids found in association with alga
Sphaerosyllis sp. fl’;:: i nssociation  with Unidentified dorvilleids found in association w/ aigae

Acorn Worms

algae

crab)

Ptychodera flava | occupies soft substratum [

Mollusks

Isopnomon perna occupies hard substratum Tellina palatam (clam) occupies soft substratum

Jsognomon californicum occupies hard substratum Macoma dispar (clam) occupies soft substratum
, . Chromodoris decora . .

Ostrea sandvicensis occupies hard substratum (nudibranch) found in association w/ algae

Bryozoans

Amathia distans® | occupies hard substratum |

Arthropods

Chthamalus proteus® (bamacle-gll . Thalamita edwardsi (sm. .

dead) occupies hard substratum imming crab) occupies soft substratum

Leptochelia dubia (amphipod) found in association with | Thalamita integra (blue-pincher occupies soft substratum

Palaemon debills (opae) occupies soft substratum w/ Unidentified copepods found in association w/ algee
Paribacus antarcticus (ula’papa) occupies hard substratum gnn:::ggfd gammarid found in association w/ algae
f;;zg'fm areolatus (chocolate claw occupies hard substratum Unidentified cumaceans found in association w/ algae
Echinoderms

found in association with

Opiocoma savigayi (brittlestar) algne Holothuria hilla (sea cucumber) occupies hard substratum
, found in association with | Holothuria  impatiens  (sea | found in association with
Opiocoma dentata (brittlestar) algae cucumber) algae

Holothuria parvula (sea cucumber)

found in association with
algae

Opheodesoma spectabilis

occupies mix of substratum
types

Tunicates

Ascidia sydnelensis*

occupies mix of substratum
types

Phallusia nigra*®

occupies hard substratum

PAGED-1



DUKE KAHANAMOKU LAGOON RESTORATION PROJECT FINAL ENVIRONMENTAL ASSESSMENT

APPENDIXD
Specles Substrate Species Substrate
Ascidia nigra ?;;:fws mix of substratum Botryllus sp. occupies hard substratum
Aseidia sp. occupies hard substratum
Fishes
Psilopobius mainlandi (zoby) occupies soft substratum Daseyllus albisella  (‘alo'ilo’a) occupies hard substratum
Bathygobius fuscus  (goby) occupies soft substratum Abudefduf abdominalis (mamo) | occupies hard substratum
Gnatholepis anjerensis (goby) occupies soft substratum Saurida gracilis  (lizardfish) occupies soft substratum
Arothron hispidus (smooth puffer) ?;:::les mix of substratum Kuhlia sandvicensis (aholehole) | occupies hard substratum
. . . Pranesus insularum (Yiao —
Diodon holocanthus (spiny puffer}) | occupies hard substratum tentative ID) In water column
. -
Diadon hystrix (spiny puffer) occupies hard substratum fi-{f!:‘?;‘; meoanotheron (silver in water column
‘g:{::;?g;em semipunctatus occupies hard substratum

Notes:  Survey conducted on 10 December 2003, Also given is the habitat (i.e., hard or soft substratum or algae} that each
species is usually found. An asterisk following a specific name denotes species that are known to be alien (recent

introductions).

Source: Dr, Richard Brock
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