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Dear Mr. White:

SUBJECT: Conservation District Use Permit (CDUP) OA-3297

This is to inform you that on May 26, 2006, the Board of Land and Natural Resources approved
your client’s Conservation District Use Application (CDUA) for the Duke Kahanamoku Lagoon
Restoration Project located at Kalia, Waikiki, island of Oahu, portion of TMK: (1) 2-3-037:021
subject to the following conditions:

1. The applicant shall comply with all applicable statutes, ordinances, rules, regulations, and
conditions of the Federal, State, and County governments, and applicable parts of the
Hawaii Administrative Rules, Chapter 13-5;

2. The applicant shall comply with all applicable Department of Health Administrative Rules;

3. The applicant, its successors and assigns, shall indemnify and hold the State of Hawaii
harmless from and against any loss, liability, claim or demand for property damage, personal
injury or death arising out of any act or omission of the applicant, its successors, assigns,
officers, employees, contractors and agents under this permit or relating to or connected with
the granting of this permit;

4. The applicant and their contractors shall coordinate construction activities with the Division
of Boating and Recreation to minimize disruption of public use and shall not preclude
vehicular or pedestrian access to the Harbor facilities and shoreline areas;

5. The applicant shall obtain the appropriate authorization from the Land Division, Department
of Land and Natural Resources, for the use of State Lands;

6. All conditions imposed under all required permits for this project shall be observed by the
applicants;
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7. Before proceeding with any work authorized by the Board, the applicant shall submit four
(4) copies of the construction and grading plans and specifications to the Chairperson or his
authorized representative for approval for consistency with the conditions of the permit and
the declarations set forth in the permit application. Three (3) of the copies will be returned to
the applicant. Plan approval by the Chairperson does not constitute approval required from
other agencies;

8. Any work done or construction to be done on the land shall be initiated within one year of
the approval of such use, in accordance with construction plans that have been signed by the
Chairperson, and, unless otherwise authorized, shall be completed within three (3) years of
the approval. The applicant shall notify the Department in writing when construction activity
is initiated and when it is completed;

9. All representations relative to mitigation set forth in the accepted environmental assessment
or impact statement for the proposed use are incorporated as conditions of the permit;

10. The applicant understands and agrees that this permit does not convey any vested rights or
exclusive privilege;

11. In issuing this permit, the Department and Board have relied on the information and data
that the applicant has provided in connection with this permit application. If, subsequent to
the issuance of this permit, such information and data prove to be false, incomplete or
inaccurate, this permit may be modified, suspended or revoked, in whole or in part, and/or
the Department may, in addition, institute appropriate legal proceedings;

12. Where any interference, nuisance, or harm may be caused, or hazard established by the use,
the applicant shall be required to take the measures to minimize or eliminate the
interference, nuisance, harm, or hazard;

13. The applicant shall submit an Alien Aquatic Management Plan and obtain the Division of
Aquatic Resources approval of the plan within 180 days of this permit approval;

14. Should historic remains such as artifacts, burials or concentration of charcoal be encountered
during construction activities, work shall cease immediately in the vicinity of the find, and
the find shall be protected from further damage. The contractor shall immediately contact
HPD (692-8015), which will assess the significance of the find and recommend an
appropriate mitigation measure, if necessary;

15. The applicant shall plan to minimize the amount of dust generating materials and activities.
Material transfer points and on-site vehicular traffic routes shall be centralized. Dusty
equipment shall be located in areas of least impact. Dust control measures shall be provided
during weekends, after hours and prior to daily start-up of project activities. Dust from
debris being hauled away from the project site shall be controlled;

16. Where any polluted run-off, interference, nuisance, or harm may be caused, or hazard
established by the use, the applicant shall be required to take measures to minimize or
eliminate the polluted run-off, interference, nuisance, harm, or hazard;
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17. During construction, appropriate mitigation measures shall be implemented to minimize
impacts to the marine environment, off-site roadways, utilities, and public facilities;

18. The applicant shall conduct at a minimum weekly inspections of the sand cover over the
buried armored berm to ensure that a minimum of 0.5’ of sand cover remains in place on the
top of the berm and a minimum of 1 .O’of sand remains in place on the sloping sides of the
berm;

19. The applicant shall monitor pipes left in place in the ocean and shall take corrective action
should any pipes become exposed;

20. The applicant shall conduct daily inspections of the lagoon, weekly or more frequent
cleaning of the exposed portion of the beach sand and agitation of the lagoon bottom sand;

21. The applicant shall maintain a minimum of 2’ of sand cover over the geotextile fabric within
the lagoon;

22. During construction and completion of the proposed project, access and traditional and
customary uses (surfing, canoeing, swimming) of the ocean and shoreline shall not be
hampered, impeded, or limited;

23. The sand source for the project shall be approved by the Department of Land and Natural
Resources;

24. Other terms and conditions as may be prescribed by the Chairperson; and

25. Failure to comply with any of these conditions shall render this Conservation District Use
Permit null and void.

Please acknowledge receipt of this approval, with the above noted conditions, in the space provided
below. Please sign two copies. Retain one and return the other within thirty (30) days. Should you
have any questions on any of these conditions, please feel ee to ontact Tiger Mills at 587-0382.

icere y,

S J. Lemmo, Administrator
ffice of Conservation and Coastal Lands

Receipt acknow1eed:

Applicant’s Signature

Date

C: Chairperson
ODLO/DAR/DOBAR
City & County of Honolulu, Department of Planning & Permitting
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STATE OF HAW All 
DEPARTMENT OF LAND AND NATURAL RESOURCES 
OFFICE OF CONSERVATION AND COASTAL LANDS 

Honolulu, Hawaii 

Board of Land and 
Natural Resources 
State of Hawaii 
Honolulu, Hawaii 

REGARDING: 

APPLICANT: 

LANDOWNER: 

LOCATION: 

TMK: 

AREA OF PARCEL 

USE: 

SUBZONE: 

BACKGROUND 

May 26, 2006 

180-day Exp. Date: September 10, 2006 

Conservation District Use Application (CDUA) OA-3297 
for the Duke Kahanamoku Lagoon Restoration Project 

Hilton Hawaiian Village, LLC (HHV) 

State of Hawaii 

W aikiki, Island of Oahu 

(1) 2-3-037:021 

22.363 acres 

� 5.0 acres 

General 

On August 7, 2002, the Honolulu City Council adopted resolution 02-225, CD1, the 
Special Management Area Permit (SMP) for the Hilton Hawaiian Village (HHV) 
Waikikian Development. Condition fulfillment for this SMP required the HHV, in part: 
"Within 2 years from the date of approval ... submit a detailed plan and timetable for the 
restoration of the lagoon to a safe and sanitary body of water. The plan shall include a 
detailed maintenance plan to ensure that the lagoon will remain in compliance with State 
water quality requirements." (Exhibit 1 & 2) The HHV is applying for this Conservation 
District Use Permit to comply with the provisions of Resolution 02-225. 

APPROVED BY THE BOARD OF 
LAND AND NATURAL RESOURCES 

AT ITS MEETING HELD ON 

MAY 2 6 2006 

ITEM K-1 
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DESCRIPTION OF AREA AND CURRENT USE 

OA-3297 

The proposed project site is located at the Ewa (west) end of Waikiki Beach makai and 
adjacent of the HHV Rainbow Tower. The lagoon is bordered by public beach to the east 
and south, by Ala W ai Harbor to the west and by the HHV property to the northeast. The 
Duke Kahanamoku Lagoon lies within the General subzone of the Conservation District 
(Exhibit 3 & 4). The lagoon was created by a combination of excavation and fill along 
the shoreline in 1956 when the Hilton Hawaiian Village was originally developed. The 
subject parcel is owned by the State of Hawaii. However, terms of an Indenture and 
Deed from the Territory of Hawaii dated September 22, 1955 gave the HHV the right to 
construct, use and maintain the lagoon. 1 

The hourglass shaped lagoon is 675 feet long. At its widest, it is 420 feet across and at its 
narrowest; it is only 240 feet wide. The existing water surface area is;:::: 4.6 acres. There 
is a small island in the southeast quadrant with an area of about 2,600 ft2• At the deepest 
point in the lagoon the top of the sediment is;:::: 8.5 feet below mean sea level (msl). 

The area immediately around the lagoon is classified as mixed fill land. 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 Hawaii 
constructed the 'Crescent Beach.' 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. 

The 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 (Exhibit 5). No sewer lines come into or out of the project area. 

There is virtually no terrestrial vegetation in the project area. Vegetation in the vicinity 
consists of exotic species planted after the fill was placed in the mid-1950s. No terrestrial 
plant species on the proposed site are identified as threatened or endangered nor are any 
known to be candidates for such status. 

Terrestrial mammalian species found at the project site are limited to introduced species 
such as mice, rats and feral cats. Informal observation of avifauna} resources note 
common introduced birds. 

1 Lagoon construction was part of a littoral rights exchange between the abutting property owners (Kaiser 
and the Paoa Estate) and the Territory of Hawaii. Ownership of the lagoon passed to the Territory of 
Hawaii, under deed covenants specifying, that the Territory would preserve the lagoon as a "safe and 
sanitary" body of water and that HHV would maintain the lagoon for as long as economically practical. If 
HHC determines that this is impractical and notifies the State of its intent to discontinue maintenance of the 
lagoon the State must fill the lagoon in to make a flat land area, provide an easement for the HHV and 
create a "no building" zone. 
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There are 68 aquatic species that are known to be present in the lagoon most of the 
species found in the lagoon are believed to have entered through the pipes connecting the 
lagoon to the ocean but humans may have purposely introduced some. The most 
dominant species seen from the shoreline is tilapia. In the water, much of the floor of the 
lagoon is occupied by a mix of jellyfish (Cassipoea), red algae and sea grass. None of the 
species identified are rare, threatened or endangered or particularly unusual. 

There are no known valued cultural, historical, and natural resources in which traditional 
and customary native Hawaiian rights are exercised in the project area. 

The poorly circulating lagoon waters are turbid. The lagoon bottom is covered with soft, 
anaerobic sediment that emits an unpleasant odor when 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. The lagoon shore has eroded in many areas exposing hard coral and 
gravel substrate. Currently it is impossible to walk completely around the lagoon 
shoreline because the retaining walls that support the HHV's swimming pool extends into 
the water. 

Pumped water from the lagoon into the Ala W ai Harbor lowers the water level in the 
lagoon below that of the adjacent ocean. This causes water to flow from the ocean into 
the lagoon at all times. The rate of inflow varies over time, while the discharge into the 
harbor remains constant. Lagoon waters rise and fall in response to the tide. 

The original pump capacity provides a turnover rate of one time per day. This is too slow 
to support water quality appropriate for recreational uses of the lagoon. The pump no 
longer operates at its original capacity and the positioning of the pipes that supply and 
withdraw water from the lagoon leads to short-circuiting. These factors have lead to an 
average turnover rate in the entire lagoon of once every 1.5 to 2 days and the water in 
many areas turns over far more slowly than that. 

The lagoon is presently supplied with ocean water via two ocean intake pipes. These 
pipes draw relatively turbid water from the near shore area into the lagoon. Sediment 
suspended by ocean movement settles and accumulates on the bottom of the lagoon in the 
form of soft sediment. With no ocean energy, the sediment becomes anaerobic. The 
intake pipes have also introduced a variety of marine organisms to the lagoon. 

In addition storm water runoff from adjacent areas including approximately half of the 
HHV property currently discharges into the lagoon. There are elevated concentrations in 
the lagoon closest to these storm water discharges. 

PROPOSED USE 

The applicant proposes to reduce the volume of water in the lagoon by ;::::: 50% and shrink 
the surface area by ;:::::25% from 4.64 acres to 3.43 acres. The anaerobic sediments on the 
bottom of the lagoon would be sealed in place using an impermeable geotextile fabric 
covered by 15,000-20,000 yd3 of sand. The geotextile layer provides separation between 
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the anaerobic sediment and the fill above. This will prevent sand loss into the soft dregs 
and contamination of the sand. The sand shall come from approved on-land sources 
(Exhibit 6 & 7). 

The existing ocean intakes will be sealed and wells will draw saline ground water from 
between 77' and 251' below sea level. Each of the seven exploratory wells will have a 
capacity of at least 25 00 gallons per minute (gpm). Together, they will deliver a 
minimum of 15, 00 gpm of water into the lagoon. The various depths of the well are to 
maximize the well's yield while producing water warm enough for comfortable 
swimming in the lagoon (Exhibit 8). 

Existing 5 0  year-old pipes within the lagoon shall be removed and replaced with a new 
circulation system that uses pumps for both the inflow and outflow from the lagoon. The 
existing 36" diameter pipe that discharges lagoon water into the Ala Wai Harbor middle 
basin will continue to be utilized in addition to a proposed installation of a new pipeline 
for discharge to the inner harbor basin. The purpose of the aforementioned proposals are 
to improve the quality and circulation of water in the lagoon. It is expected that the 
lagoons water quality shall be restored to within safe recreational standards. The system 
will be automated. HHV will be responsible for the ongoing maintenance and operation 
of the system. 

In addition, storm drains will be rerouted and are proposed to include a filtration capacity 
not present in the existing system. Storm water runoff will be diverted into the mauka 
basin of the Ala W ai Harbor. Prior to entering the pump stations, all runoff will be 
treated using a "flow-through" storm water treatment system. These treatment systems 
are designed to mechanically filter sediments prior to storm water being discharged to the 
harbor. 

Other improvements within the Conservation District include public walkways, scenic 
amenities and landscaping. The proposed overall Waikikian Development plan requires 
the applicant to provide a public walkway that extends entirely around the lagoon. 
Portions of the walkway and landscaping are also proposed within the Conservation 
District. Proposed landscaping include grass and sturdy shoreline plants such as naupaka, 
beach morning glory and palms. Along the beach frontage, the proposed design uses 
textured boards made of weather-resistant material as the walking surface. The walkway 
would be approximately 8' wide. Bollards (posts� 9- to 12- inches in diameter) would 
be located at 12-foot intervals along the ocean side of the boardwalk. The bollard posts 
will be grouted into holes bored into the coral (Exhibit 9, 10 & 11). 

The secondary walkway around the mauka side of the lagoon is partially on hotel 
property. According to the applicant, 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 had not been finalized but present 
plans call for the use of concrete with a sand finish and/or a grass paving system 
approximately 5-feet wide. The existing concrete pool deck at the Lagoon Tower will be 
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removed to allow a continuous access around the lagoon. A riprap wall is also proposed 
in the lagoon fronting the Rainbow Tower (Exhibit 12). 

The applicant also proposes to emplace a buried rubble mound structure beneath the 
existing berm to increase its stability. Once constructed, the berm would be completely 
covered with sand and would blend in with the surrounding beach. The shoreline sand 
berm is proposed to be +5 - to +6-feet msl. The top of the stone structure would be set at 
an elevation of +4.5 -feet msl. The base of the structure is proposed at 2.0 feet below sea 
level with a 3:1 slope on the makai side. The required armor stone size is approximately 
3 feet or about 2, 7 00 pounds/stone. The crest would be at least 10 feet across and then 

there will be a steeper 2:1 slope on the mauka side. The proposed alignment of the berm 
is proposed entirely inland of the 4 0-foot setback area and is not within the Conservation 
District. The purpose is to reduce the possibility that high waves could wash out the sand 
or completely breach the lagoon/ocean separation. As necessary, the applicant proposes 
to utilize mechanical equipment for periodic restoration of sand slopes. 

Alternatives to the proposed action 

The applicant considered many alternatives to the proposed action such as different 
pumping rates, reversing the flow in the existing system, using ocean water from 
relocated ocean intakes, installing sand filtration system on ocean intake, opening a 
channel to the ocean, biological measures, alternate methods of disposing of storm water, 
lagoon reconfiguration, lagoon bottom restoration, in addition to widening the beach by 
filling in the lagoon and no action. However these alternatives would not met the 
objective of restoring water quality and/or enhance the lagoons recreational and scenic 
qualities. In addition, the SMP for the Waikikian Development mandates that the lagoon 
be restored to a safe and sanitary body of water within three years from the date of the 
plan's approval. Therefore these alternatives were eliminated from further consideration. 

SUMMARY OF COMMENTS 

The application was referred to the following agencies for their review and comment: the 
State: Department of Health; Office of Hawaiian Affairs; Office of Environmental 
Quality Control; Department of Land and Natural Resources Divisions of: Aquatic 
Resources, Boating and Recreation, Conservation and Resource Enforcement, 
Engineering, Forestry and Wildlife, Oahu District Land Office and Historic Preservation; 
the City and County of Oahu: Department of Planning & Permitting, the Waikiki 
Neighborhood Board and the Waikiki Resident's Association. In addition, the CDUA and 
the Environmental Assessment was sent to the nearest public library, the Waikiki­
Kapahulu Public Library, to make this information readily available to those who may 
wish to review it. 

Comments were received and summarized from the following agencies: 
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Mr. Peter H. Schall 
Page 2 

Cbtober 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 
agencie�, 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 look 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. 

EGC:cs 

Sincerely yours, 

ERIC G. CRISPIN, 
Director of Planning 

and Permitting ·-

cc: DLNR/Office of Conservation and Coastal Lands 

G:\LandUae\MiacCorreapondence\Bileen\achall.doc 
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FINAL ENVIRONMENTAL ASSESSMENT DUKE KAHANAMOKU LAGOON REsTORATION PROJECT 

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 Territ01y of Hawai'i obligate the HHV to maintain water quality within the lagoon at a 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 sanitmy 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 W aikiki. 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 fmdings are summarized in 
Section 1.3.1 and Section 1.3.2. 

As discussed in Section 2.2.3 of this report, Condition C. l .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 otlter approvals 
that are required from State and Federal agencies, then HHC would be forced to prepare a detailed 
plan for filling the lagoon and seek the permits needed to implement that plan. 

1.3.1 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 is a 
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. As a 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 Territory) 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 landmark and recreational resource. 
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FINAL ENVIRONMENTAL ASSESSMENT DUKE KAHANAMOKU LAGOON REsTORATION PROJECT 

PROJECT DESCRIPTION & ALTERNATIVES CONSIDERED 

• 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 W aikiki 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.4 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. 

4 The geotextile layer provides sepamtion between the very soft sediments and the sandy/gmvelly fill above. This will 
prevent sand loss into the soft sediments and prevent the mud and fine soil particles from contaminating the sand fill. 
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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.5 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 WeU Depth 
No. (FeetMSL) Casing (Feet) Hole(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 a 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 W ai 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 
proposed 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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FINAL ENVffi.ONMENT AL ASSESSMENT DUKE KAHANAMOKU LAGOON RESTORATION PROJECT 

PROJECT DESCRIPTION & ALTERNATIVES CONSIDERED 

2.3.2.2.2 Waiklkr Promenade Design: General 

Mter 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. 

2.3.2.2.3 Promenade Design: Shoreline Berm7 

The easternmost 400 feet of the proposed W aikiki 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 
sections off the posts and place them on hotel property in areas that will not be affected by the 
waves.8 

7 Additional information on the berm design may be found in Section 2.3.2.4.2. 

8 While the design is expected to work effectively for most storm events, extreme events, such as waves and storm surge 
produced by Hurricane lniki 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 

1.3.1.4.1 Beach Stabilir.alion 

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 refmed in the fmal 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.9 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 defmed by the City and County of Honolulu. 10 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 dperating 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 small 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. If no appeal is filed within 20 calendar days of the publication date, the proposed shoreline will be certified. 
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