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Quality Control in its September 23, 2009, issue of the Environmental Notice.
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SUMMARY SHEET

Brief Description of the
Action:

Significant Beneficial and
Adverse Effects:

Proposed Mitigation

Measures:

Alternatives Considered:

Unresolved Issues:

Honolulu Seawater Air Conditioning_(HSWAC) proposes to construct a
seawater air conditioning system in downtown Honolulu. The system
would consist of: 1) a 63-inch seawater intake pipe extending offshore
approximately four to five miles to approximately 1,600 to 1,800 feet
deep off Kaka*ako; 2) a 54-inch seawater return pipe extending offshore
approximately 3,500 feet to 150 feet deep off Kaka‘ako; 3) a pump
station containing pumps, heat exchangers and auxiliary chillers in the
Makai District of the Kaka‘ako Community Development District; and
4) a network of chilled water distribution pipes from the pump station to
customer buildings in the downtown area. A staging area for pipe
assembly is proposed for an area along the western shore of Sand Island
and in the adjoining channel in Ke‘ehi Lagoon.

The proposed project would have positive effects on the local economy,
reduce O‘ahu’s dependence on imported oil for electrical generation,
reduce potable water consumption, reduce sewage generation, and
reduce use of ozone depleting substances and chemicals used in
maintaining existing air conditioning systems. Environmental resources
potentially impacted by the action include: archaeological and historic
sites; marine biota and water quality; traffic; noise; and air quality.

Mitigation measures would include archaeological, marine biological
and water quality monitoring during construction, marine biological and
water quality monitoring during operations, implementation of
construction “Best Management Practices” to minimize offshore
turbidity and on shore dust, implementation of a traffic management
plan, and limitations on night construction near residences.

Technological alternatives were considered, but rejected as incapable of
meeting project objectives. Alternatives for all system components
including routes and terminal locations of seawater pipes, trenchless
technologies and routes from the cooling station to an offshore breakout
point, cooling station location and configuration, and distribution
system routes were evaluated and a Preferred Alternative developed
based on technical, economic and environmental considerations. The
impacts of the Preferred Alternative were compared with those of a No
Action Alternative_and a Second Alternative differing from the
Preferred Alternative in key aspects of the proposed facilities,
construction/installation methods and system operations, and
consequently differing in potential impacts to environmental resources.

The depth of the seawater intake_is being further evaluated. It would be
within the range of 1,600 to 1,800 feet deep. The final depth is
essentially an economic choice between higher capital costs for pipe
lengths and installation at greater depth, and higher operational costs for
a shallower intake that would necessitate more supplemental cooling of
slightly warmer water. A second unresolved issue is the position of the
on shore jacking pit, which could, depending on the contractor’s plan,
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Compatibility with Land
Use Plans and Policies:

Listing of Permits and
Approvals:

be anywhere from behind the shoreline to near the makai end of Keawe
Street. The third unresolved issue is the final routing of the distribution
system (and hence the length of the system) necessary to accommodate
future customers.

The proposed project is compatible with the Hawai‘i State Plan, the
Hawai‘i Coastal Zone Management Plan, the Hawai‘i Ocean Resources
Management Plan, the Kaka‘ako Community Development District
Makai Area Plan, Hawai‘i Conservation District Policies and
Regulations, the City and County of Honolulu General Plan and
Primary Urban Center Development Plan.

Several permits would be required for preliminary engineering data
gathering including a Special Management Area Minor Permit and
rights-of-entry. A number of ministerial permits including those for
grubbing, grading, stockpiling, trenching, excavation in a public right-
of-way, building__(electrical, plumbing, sidewalk/driveway, and
demolition), construction dewatering, flammable and combustible
liquids (fuel tank installation), rights-of-entry, street usage and
construction, drain_connection, oversized loads on highways, minor
shoreline structure, temporary use, work within a state highway right-
of-way, street usage, NPDES General Permits, etc. would be required
for construction. A sewer connection agreement for the cooling station
and an effluent discharge permit must be obtained from the City and
County of Honolulu. A Certificate of Occupancy would be required
after construction is complete. Noise permits would be required to
allow the noise level to exceed regulatory limits during construction. A
noise variance would be necessary for nighttime work when noise limits
would be exceeded. A modification from HCDA would be required for
the number of parking spaces at the cooling station. Easements would
be required offshore and through both city and State roadways.
Discretionary permits required would include: HCDA Project Eligibility
Permit and Development Permit, Coastal Zone Management Program
Consistency, Hawai‘i Revised Statutes (HRS) Chapter 6E clearance,
State of Hawai‘i Environmental Impact Statement (EIS) as per Hawai‘i
Revised Statutes (HRS) Chapter 343, Special Management Area (SMA)
Use Permits (Major) for both the Kaka‘ako facilities and the Sand
Island staging area, Shoreline Setback Variances for Kaka‘ako and
Sand Island, Conservation District Use Permit (CDUP), National
Pollutant Discharge Elimination System (NPDES) Individual Permit,
Zone of Mixing (ZOM) Approval for Return Seawater, Clean Water
Act, Section 401 Water Quality Certification, Permit to Discharge
Process Wastewater, Essential Fish Habitat (EFH) Consultation (only
required if U.S. ACOE determines project may have adverse effect on
EFH), Endangered Species Act (ESA) Section 7 Consultation (only
required if U.S. ACOE determines project may have adverse effect on a
listed threatened or endangered species or its designated critical
habitat), National Environmental Policy Act (NEPA) EIS, Department
of the Army Permit.
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EXECUTIVE SUMMARY

PURPOSE AND NEED

There is a need, based on economic and environmental considerations, to increase the use of renewable
energy resources and decrease the use of imported oil to generate electricity in Hawai‘i. Further, there are
mandates at both State and Federal levels to increase energy efficiency and renewable energy use in their
facilities, reduce potable water consumption and decrease toxic chemical use. The purpose of the
Honolulu Seawater Air Conditioning (HSWAC) project is to significantly contribute to meeting these
needs.

BRIEF ACTION DESCRIPTION

Seawater air conditioning (SWAC) uses available deep cold seawater instead of energy-intensive
refrigeration systems to cool the chilled water in one or more buildings. Typical air conditioning systems
use refrigerant-based chillers to cool water which is then used to cool the air that is circulated throughout
the building. In a SWAC system, rather than cycling water through a chiller, the water is routed through a
heat exchanger. Fresh water circulates through one side of a system of titanium (or other corrosion-
resistant alloy) plates, giving up its heat to the cold seawater on the other side of the plates. The fresh
water loop is closed, that is, the water circulates around and around from connected buildings to the heat
exchanger, while the cold seawater passes through the heat exchanger only once before being returned to
the sea. (A small portion of the cold seawater would also be used as condenser water to cool the auxiliary
chillers.) The main components of a basic seawater air conditioning system are the seawater supply_and
return system, the heat exchanger or cooling station and the fresh water distribution system.

The HSWAC project is proposed for the downtown area of Honolulu, on the leeward shores of O*‘ahu.
The island of O‘ahu is part of the City and County of Honolulu. The HSWAC project would provide
25,000 tons of centralized air conditioning for downtown Honolulu. Four areas near downtown Honolulu
would be used in four discrete functions associated with construction and operation of the HSWAC
system:

e Seawater intake and return pipes would be deployed offshore of Honolulu in the area between
Honolulu Harbor and Kewalo Basin;
A cooling station would be built on a site in Kaka*ako;
Freshwater distribution pipes would be installed beneath streets in the downtown area; and
A shoreline site in Ke*ehi Lagoon would be used for staging and pipeline assembly.

A 63-inch diameter pipe is proposed to supply cold seawater to the heat exchangers on shore. The pipe
would be made from high density polyethylene (HDPE). The maximum flow rate through the pipe would
be 44,000 gpm. Temperature of the intake water would be approximately 44-45°F.

The length of the pipe from shore to the intake location would be approximately four to five miles
depending on the intake depth selected. Individual pipe segments would be heat-fused to form longer
segments and then flange bolted into a single pipeline. The pipe would terminate with an elbow, such that
water would be drawn down into the pipe from about 14 feet above the bottom. For example, water depth
at the intake point would be approximately 1,770 feet, if the deepest portion of the pipe sitting on the
bottom would be at about 1,784 feet.

Deployment of the seawater pipes would be done once all the segments are fused together. The pipelines
would be towed into place, the land side temporarily secured to allow the pipelines to be put under
tension, and the pipeline sunk in a controlled manner from shallow to deep water by controlled flooding.
At least three tugs would be used to maneuver the pipelines to their final position. As the pipelines would

ES-1



Honolulu Seawater Air Conditioning
Final Environmental Impact Statement Executive Summary

be deployed off the south side of O“ahu, deployment would likely be scheduled during the winter, when
large southern swells are absent. The pipelines would be pulled into place in a single day and sunk at
night to avoid the effects of differential heating of the pipe segments during the day.

The simplest and most economical pipe deployment scenario would be to lay the pipe directly on the
bottom right up to the shoreline. This scenario, however, would expose the pipe to high waves and storm
surge in the nearshore zone, have potential negative effects on benthic ecosystems including coral reefs,
and probably necessitate a restriction on uses in the immediate area. For these reasons it was concluded
that the pipes must be buried from behind the shore to some depth offshore. Trenching through the
nearshore zone was considered to have unacceptable impacts on benthic ecosystems so a microtunneled
shaft is proposed. The preferred break-out point for the drilled shaft and the offshore route of the seawater
intake pipe were determined in consideration of the following factors:

e Bathymetry,

e Biological characteristics, and

e Use of the area.

Bathymetry was considered to find the shortest pipe length required to get to the desired intake depth.

The primary biological criterion was avoidance of areas of high coral coverage. A marine biological
survey of the breakout area was conducted. The proposed pipe route traverses an area that historically has
been seriously impacted by industrial discharges, sewage disposal, freshwater runoff into Honolulu
Harbor, and disposal of dredged materials. The nearshore area where the proposed pipe would be installed
is not a pristine coral reef environment. Four biotopes are present in a seaward direction:

e The biotope of scoured limestone.

e The biotope of scattered corals.

e The biotope of dredged rubble.

e The biotope of sand.

The breakout point for the seawater intake and discharge shaft was selected to be at about 31 feet deep in
the biotope of dredged rubble. This point is approximately 1,800 feet offshore, and is the closest point to
shore where the biotope of scattered corals can be avoided. Beyond that point, the intake pipe would be
pinned to the bottom with hollow steel piles driven through anchor collars mounted on the pipeline and
filled as necessary with concrete.

The presence of the pipes would have no effect on current recreational uses of the offshore area. Because
they would increase bottom relief and provide habitat, they may enhance fishing opportunities. The
primary concern with respect to use of the area was to protect the pipes from barge tow cables. Tug-towed
barges entering and exiting Honolulu Harbor use very long tow wires which, in the shallow water near the
harbor entrance, drag on the seabed. Consequently, specially designed snag-resistant anchor weights
would be used down to a depth of 150 feet.

A seawater return pipe would lie adjacent to the intake pipe from the shaft breakout point to a depth of
150 feet. The seawater return pipe would be constructed of the same material using the same techniques
as the intake pipe, but be somewhat smaller in diameter (54 inches) than the intake pipe. This is possible
because the return flow would be under pressure. The return mass would equal the intake mass in this
open loop system. (Volume would vary slightly because of density changes with temperature and
pressure.) The temperature of the return seawater would vary between 53°F and 58°F depending on
system demand. The two pipes would be secured in combination anchor collars that would hold both
pipes. The seawater return pipe would terminate in a diffuser extending from 120 to 150 feet deep. A zone
of mixing (ZOM) around the diffuser is proposed. Computer simulations using CORMIX software and
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very conservative assumptions project a dilution factor of 100 is necessary at the fringe of the ZOM.
Depending on water currents this criterion is expected to be met within from 59 to 148 feet measured
horizontally from the plume centerline. As the plume is denser than the receiving water, it would tend to
sink and would not approach the surface.

From 150 feet deep to the end of the pipeline, the pipe would be held in place by gravity anchors. Each
anchor would weigh approximately 17,800 pounds in air, and provide an effective weight of 10,300
pounds when submerged. Approximately 850 pipe weights would be required for both pipelines.

A number of candidate sites were evaluated for suitability for a cooling station. Technical criteria
evaluated for each site included:

e Size, configuration and existing structures;
Soil conditions;
Exposure to waves and tsunami run-up;
Site contamination or presence of old buried utilities;
Availability of access corridors for tunneling. It is higher risk to tunnel under adjacent sites (the
contractor may not be able to retrieve his machine if it gets stuck), permission may not be
granted, and there may be obstacles such as foundation piles; and
o Distances for tunneling both toward the sea and toward downtown.

Four potential sites in the Makai District of the Kaka‘ako Community Development District, the preferred
area, were offered by the Hawai‘i Community Development Authority (HCDA), but only one of them
could potentially meet all of the technical criteria. Several additional alternative sites in the Makai District
of Kaka‘ako that are privately-owned were subsequently evaluated. These included: (1) the parking lot
adjacent to HECO’s downtown generating station; (2) the parking lot makai of 677 Ala Moana Blvd.; and
(3) the former Honolulu Ford location Diamond Head of 677 Ala Moana Blvd. The latter two sites are
owned by Kamehameha Schools. HSWAC has reached agreement with Kamehameha Schools to
construct its cooling station on the parcel makai of the 677 Ala Moana Building.

A zone of mixing (ZOM) around the diffuser is proposed. Computer simulations using CORMIX
software and very conservative assumptions project a dilution factor of 100 is necessary at the fringe of
the ZOM.

Deployment of the seawater pipes would be done once all the segments are fused together. The pipelines
would be towed into place, the land side temporarily secured to allow the pipelines to be put under
tension, and the pipeline sunk in a controlled manner from shallow to deep water by controlled flooding.
At least three tugs would be used to maneuver the pipelines to their final position. As the pipelines would
be deployed off the south side of O“ahu, deployment would likely be scheduled during the winter, when
large southern swells are absent. The pipelines would be pulled into place in a single day and sunk at
night to avoid the effects of differential heating of the pipe segments during the day.

A dry sump - direct connect type of cooling station (i.e., pumps directly coupled with the intake pipe
rather than through an intermediate wet sump) is proposed as it would be most practical and economical
for this application. It would provide an overall lower cost, less flooding risk, and less impact on cooling
station site selection. A two-story facility with pumps in the basement (30 feet below ground, 20 feet
below sea level) and heat exchangers and chillers on the ground floor is proposed. The overall space
required is about 23,500 square feet, with 22,000 square feet at grade and a 1,500 square feet basement.

The HSWAC system would use from 6 to 18 large plate heat exchanger units to provide the bulk of the
cooling capacity. Each unit contains hundreds of 0.02-inch thick titanium (or other corrosion-resistant
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alloy) plates. The freshwater returning from the connected buildings at 54°F would pass through the heat
exchangers where it would transfer heat into the cold 44-45°F seawater. The seawater would exit the heat
exchanger after warming up to approximately 53°F. To maintain an optimum temperature in the fresh
water distribution loop, auxiliary chillers would be available to provide supplemental chilling.

A system of pipes would be installed beneath the streets of downtown Honolulu to provide chilled
freshwater to customer buildings. Depending on the specific locations of HSWAC’s customers, the total
length of the distribution system could vary from approximately 16,000 to 19,000 feet. The total volume
of fresh water in the distribution system would be close to one million gallons.

USE OF PUBLIC FUNDS OR LANDS

The project is anticipated to cost approximately $200 million. No public funds would be used for the
project; however, HSWAC intends to seek federal grants and loan guarantees for the project.
Approximately $145 million would be financed using special purpose tax exempt revenue bonds
approved by the Hawai‘i State Legislature. The remainder would be from non-exempt bonds and from
equity sources.

Use of public lands would include State and Federal submerged lands where the seawater pipes would be
installed, State highways and city streets where the distribution system pipes would be installed, and State
lands on Sand Island where the seawater pipelines would be assembled.

ALTERNATIVES CONSIDERED

The economic feasibility of the project depends on sourcing seawater cold enough to necessitate little if
any supplemental chilling of the distribution water. Ideally this temperature would be approximately 40-
42°F. However, there is an economic trade-off between installing a longer, deeper pipe to access colder
seawater and providing some supplemental chilling of the distribution water. For the HSWAC project,
this decision was driven substantially by the bathymetry offshore of Honolulu and the unit cost of
fabrication and deployment of the intake pipe. Beyond about 1,000 feet deep, the bottom slope flattens
considerably compared with the relatively steep slopes seen at shallower depths.

Preliminary system analysis and optimizations by Makai Ocean Engineering (2004, 2005a, 2005b) based
on levelized lifetime costs showed a relatively flat optimum for intake depths between 1,600 feet and
1,800 feet with average seawater temperatures varying between 44°F and 45°F. Initially an intake depth
of 1,600 feet with an average seawater temperature of 45°F was selected. Subsequent evaluations have
shown that a deeper intake depth may be operationally desirable. The final depth of the intake remains
unresolved. It is primarily an economic choice; the environmental impacts would not be significantly
different for any intake within this depth range. The economic trade-off is that a deeper intake would
increase capital costs for additional pipe lengths and installation, while a shallower intake would increase
operational costs because additional supplemental cooling of the slightly warmer water would be
required. The benthic conditions are not significantly different between 1,600 and 1,800 feet deep.

The deep, offshore portion of the pipe would be constructed in segments on-shore. A staging area of
approximately18 acres near the shore would be required to store pipe, concrete anchor blocks and other
components, and to fuse the pipeline lengths into longer segments. Several potential locations for the
staging area were investigated, including Kalaeloa Harbor (Barbers Point), Ke‘ehi Lagoon, Kaneohe Bay
and Moloka‘i Harbor.

The latter two locations were evaluated and rejected for the following reasons:
e Kaneohe Bay: This large bay on the windward side of O‘ahu is well protected, but is an
intensively used recreation area, typically has many recreational vessels present, is a popular dive
location, has many shallow patch reefs, and is the home of the Hawai‘i Institute of Marine
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Biology. Using this bay could inconvenience users and is not likely to get community acceptance.
Furthermore, access to an appropriate shoreside staging area might be difficult and maneuvering
the fully-assembled pipeline could also be difficult.

e Moloka‘i Harbor: The harbor on Moloka‘i was considered, but it is too small. In addition, it is far
from the final deployment area, which would significantly increase costs and risks related to
towing the pipeline.

Use of an area within either Kalaeloa Harbor or Ke‘ehi Lagoon was discussed with representatives of the
Harbors Division of the State Department of Transportation. Each of these sites has the advantage of
being very close to the heaviest industrial infrastructure in the Hawaiian Islands on the south side of
O‘ahu, but storage of pipe sections in Kalaeloa Harbor waters could impede ship movements.

HSWAC’s preferred location, therefore, would be in the southeastern channel in Ke‘ehi Lagoon. Five to
eight sections of floating pipeline easily could be stored in this region, and adequate unused land is
present adjacent to the shoreline to permit storage of pipe sections and anchors.
A number of candidate sites were evaluated for suitability for a cooling station. Technical criteria
evaluated for each site included:

e Size, configuration and existing structures;
Soil conditions;
Exposure to waves and tsunami run-up;
Site contamination or presence of old buried utilities;
Availability of access corridors for tunneling. It is higher risk to tunnel under adjacent sites (the
contractor may not be able to retrieve his machine if it gets stuck), permission may not be
granted, and there may be obstacles such as foundation piles; and
o Distances for tunneling both toward the sea and toward downtown.

Four potential sites in the Makai District of the Kaka‘ako Community Development District, the preferred
area, were offered by the Hawai‘i Community Development Authority (HCDA), but only one of them
could potentially meet all of the technical criteria. Several additional alternative sites in the Makai District
of Kaka‘ako that are privately-owned were subsequently evaluated. These included: (1) the parking lot
adjacent to HECO’s downtown generating station; (2) the parking lot makai of 677 Ala Moana Blvd.; and
(3) the former Honolulu Ford location Diamond Head of 677 Ala Moana Blvd. The latter two sites are
owned by Kamehameha Schools.

Several criteria were used to identify potential routes through downtown Honolulu for the distribution
system piping. Economy and efficiency would be best served by connecting the buildings with the largest
air conditioning loads using the shortest system of pipes. However, as it is not known at this time which
buildings would become customers of the HSWAC system, route optimization by customer location is not
yet possible. Two other criteria were used to derive a preliminary preferred route for the distribution
system: existing utility installations within the right-of-way and potential traffic impacts during
construction. The results of this screening analysis were used to construct the preliminary preferred
distribution system route. This route was subsequently adjusted to accommodate the proposed route of the
City’s rapid transit system, bus operations and to avoid areas of high potential for archaeological and
cultural remains.

Distribution pipes would be larger in diameter closer to the pumping station and smaller at greater
distances. Pipe sizes would vary between 8 inches and 42 inches, with a length-weighted average of 26
inches.
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Except where the pipes exit the cooling station where a microtunnel would be used to pass beneath Ala
Moana Boulevard, distribution pipes would be installed in trenches dug into the street or adjoining right-
of-way.

MAJOR CONCLUSIONS

The HSWAC project is feasible and economical. An environmentally and economically acceptable
offshore route for the seawater intake and return pipes has been identified. A suitable site for the cooling
station has been located and an agreement has been reached with the landowner. All necessary equipment
either exists or can be fabricated. Construction and pipe deployment methodologies are well-defined.
Potential adverse impacts of construction and operation of the system can be adequately mitigated.

SIGNIFICANT BENEFICIAL AND ADVERSE IMPACTS

The net public benefits of SWAC systems in general and the Honolulu SWAC system in particular
greatly exceed the unavoidable adverse effects. A SWAC system has significant environmental benefits
over conventional chillers. These include large reductions in electricity consumption which reduces air
pollution and greenhouse gas production, and substitution of simple heat exchangers for chiller machinery
which use ozone-depleting and global warming refrigerants. Elimination of cooling towers used in
conventional AC systems also reduces potable water use, sewage generation and toxic chemical use.

At a 25,000 ton size, the HSWAC system is estimated to have the following environmental benefits:
e Reduction of 178,000 barrels of imported fossil fuels used on O*ahu per year;
e Reduction of associated emissions of air pollutants by the following amounts:
0 CO, - 84,000 tons/year

VOC - 5 tons/year
CO - 28 tons/year
PMyo — 19 tons/year
NOy — 169 tons/year

0 SOy - 165 tons/year
e Savings of 77.5 million kWh/year;
e Savings of 75 percent of energy use compared to conventional chiller equipment;
Reduction of thermal pollution of the environment by about 40% compared to conventional,
electricity-powered air conditioning systems;
Savings of about 260 million gallons/year of potable water;
Reduction of up to 84 million gallons/year of wastewater;
Elimination of cooling tower treatment chemicals for connected buildings;
Elimination of up to 14 megawatts of new generating capacity (equivalent to one year of
Hawaiian Electric Company’s [HECQ] projected load growth);
Stabilization of consumer electric rates by delaying the need for investment in new generating
capacity;
Lower operating and maintenance costs for connected buildings;
Local expenditures of millions of dollars in construction costs;
Providing employment during construction and operations; and
Economic multiplier effects on money that stays in Hawai‘i’s economy.

e o o o .
O Oo0O0Oo

Clearly, the net benefits to society from the proposed HSWAC system would be substantial and enduring.

There would be some unavoidable impacts during construction. During installation of the seawater pipes
temporary impacts to offshore ecosystems and water quality are possible, primarily due to anchoring of
work vessels and increased turbidity due to excavation of a receiving pit for the microtunneling machine.
Construction of the cooling station and distribution network would create noise, dust and traffic
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congestion in the Kaka‘ako and downtown areas. Dewatering would be necessary at the cooling station
site and for installation of some of the distribution pipes, but mitigating conditions attached to an NPDES
permit would be adhered to.

The most significant impact of system operations would be to offshore water quality. Operation of the
system would require a USEPA and DOH designated Zone of Mixing within which the return seawater
flow would be diluted sufficiently to meet State water quality standards.

PROPOSED MITIGATION MEASURES

Impact mitigation for the HSWAC project began in earliest planning when it was decided to use some
form of trenchless technology to route pipes beneath the nearshore area and under major roadways.
Planning and engineering design for the project also incorporated decisions about siting, routing,
construction methods, etc., which had the effect of reducing the potential impacts of the project. For
example, facilities have been sited and engineered to withstand anticipated forces resulting from natural
hazards. The decision to surface mount the seawater pipes with piles minimized the potential impacts to
water quality and marine communities. The proposed microtunnel breakout point was selected to avoid
coral reefs or coral-dominated communities. The breakout point would be within the biotope of dredged
rubble where corals are very sparse.

Specific mitigation measures were developed to address potential impacts to archaeological, marine
biological, and terrestrial biological resources; marine and surface water quality; noise; air quality; and
traffic.

All appropriate regulations and permit conditions would be complied with for grading, excavation,
dewatering, trenching, repaving, etc. All existing utility installations would be accurately mapped to avoid
conflicts or accidents resulting in service outages. Where pipes would be installed by trenching, standard
mitigation measures would be employed to minimize impacts to traffic and return the pavement surface to
a condition equal to or better than what existed previously. Specific mitigation measures would be
detailed in a construction management plan. The grading, grubbing, and stockpiling permit would require
a project-specific soil erosion control plan. The construction contractor would be required to comply with
Section 11 (Storm Water Quality) of the City’s Rules Relating to Storm Drainage Standards. Dewatering
effluent would be discharged under a National Pollutant Discharge Elimination System (NPDES)
discharge general permit. Best Management Practices (BMPs) would be used to remove suspended
particulates and meet all other permit requirements prior to discharge. Treatment would include settling
ponds or tanks, filtration systems, or both. Water would be tested to ensure that discharges meet general
water quality parameters and toxic contaminant parameters as specified in the permit.

During staging and pipe assembly, a management plan for vessel traffic in Ke‘ehi Lagoon would be
implemented to minimize safety risks and inconvenience to users. The Sand Island staging area would be
re-established in equal or better condition upon the demobilization of HSWAC’s contractor.

A traffic management plan would be developed to identify specific potential traffic management
strategies that can be implemented to minimize the effect of HSWAC construction on the downtown
Honolulu roadway system. The traffic management plan would describe the construction management,
public information program, construction schedule, construction traffic, and traffic control plans during
construction.

Special considerations would be given to minimizing after hours noise in the vicinity of residential
buildings near the distribution route. Typical noise mitigation measures employed, in addition to the time
of day restrictions, include use of proper mufflers on any gas or air-powered equipment and restricting
night work when necessary to less noisy tasks.
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To mitigate fugitive emissions a dust control plan for project construction would be prepared in advance.
This plan would include BMP techniques to minimize dust such as water spray, wind screens, covering
soil piles, establishing temporary ground cover, or halting work during windy conditions. All construction
equipment would meet State emission control regulations.

The area of high probability for encountering subsurface cultural sites is believed to be Keawe Street from
its intersection with Auahi Street to Ala Moana Boulevard. The Preferred Alternative is to microtunnel
under this segment to avoid contact with cultural remains as well as to eliminate impacts to traffic on Ala
Moana Boulevard. The areas of moderate and high probability for finding subsurface cultural sites would
undergo on-site archaeological monitoring during trenching. SHPD would be given the opportunity to
review and concur with any portions of the HSWAC project that may affect privately- owned and State-
owned historic properties on the HRHP. Any ground surfaces and landscaping associated with any
historic building would be restored to their original condition if they are disturbed by trenching or other
activities.

Potential cultural impacts would be mitigated using a proactive approach including consulting with and
involving concerned parties who have traditional and/or family ties to the Downtown and Kaka‘ako areas.

Turbidity impacts of pipeline installation would be minimized by implementing Best Management
Practices (BMPs) during construction, including:
e The employment of standard BMPs for construction in coastal waters, such as daily inspection of
equipment for conditions that could cause spills or leaks;
o Cleaning of equipment prior to deployment in the water;
o Proper location of storage, refueling, and servicing sites; and
o Implementation of adequate spill response and storm weather preparation plans.

The offshore receiving pit would be contained with sheet piles to minimize turbidity. The feasibility of
employing silt screens around the receiving pit in this open water environment will be evaluated during
permitting. All soil removed from the tunnel, jacking pits and receiving pit would be processed
appropriately and disposed of on land. Only washed granular or gravel backfill would be used.

Water quality monitoring would be conducted during the construction period. Pursuant to section 401 of
the Clean Water Act, HSWAC would obtain and comply with the conditions of a Water Quality
Certification from the HDOH. The proposed action is expected to meet the conditions of the NPDES
permit required by the Hawai‘i DOH. To minimize impacts of the return seawater on the ambient
receiving water quality a diffuser was computer-designed and optimized. The design of the diffuser
facilitates significant near-field initial mixing of the return water for all current cases considered. During
operations, a water quality and marine biota monitoring program would be implemented.

Construction activities would cease if listed_(endangered or threatened) marine species are observed
entering the active project construction site, and work would be allowed to resume only after the listed
species departs the construction site on its own volition. The Pacific Islands Regional Office of the
National Marine Fisheries Service (NMFS) would be notified of each such occurrence.

White terns would be surveyed prior to construction in the project area. If any are nesting within 100 ft of
construction activity, noise and visual barriers would be used to prevent any disturbance to the birds.

COMPATIBILITY WITH LAND USE PLANS AND POLICIES

The HSWAC project would not conflict with any Federal, State or local land use plan, policy or control.
The project would further the objectives of numerous plans and policies, including the Hawai‘i State Plan,
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the Hawai‘i Coastal Zone Management Plan, the Hawai‘i Ocean Resources Management Plan, the
Kaka‘ako Community Development District Makai Area Plan, and the City and County of Honolulu
General Plan and Primary Urban Center Development Plan.

UNRESOLVED ISSUES (INCLUDING CHOICE AMONG ALTERNATIVES)

Preliminary system analysis and optimizations by Makai Ocean Engineering (2004, 2005a, 2005b) based
on levelized lifetime costs showed a relatively flat optimum for intake depths between 1,600 feet and
1,800 feet with average seawater temperatures varying between 44°F and 45°F. Initially an intake depth
of 1,600 feet with an average seawater temperature of 45°F was selected. Subsequent evaluations have
shown that a deeper intake depth may be operationally desirable. The final depth of the intake remains
unresolved. It is primarily an economic choice; the environmental impacts would not be significantly
different for any intake within this depth range. The economic trade-off is that a deeper intake would
increase capital costs for additional pipe lengths and installation, while a shallower intake would increase
operational costs because additional supplemental cooling of the slightly warmer water would be
required. The benthic conditions are not significantly different between 1,600 and 1,800 feet deep.

The position of the jacking pit in the Preferred Alternative is behind and close to the shoreline. Depending
on the contractor’s installation plan, it may be preferable to position this pit further away from the
shoreline. The final position could be anywhere from near the shoreline to near the makai end of Keawe
Street.

The final routing of the distribution system will have to reflect the eventual system customers not all of
whom are currently known. Future routing decisions would be made using the same criteria as described
for the current Preferred Alternative and the types of impacts to be expected would be the same as those
evaluated in this document.

AREAS OF CONTROVERSY

A comprehensive, broad-based public involvement program has to date not surfaced controversy. Issues
raised thus far can be mitigated.

STATUS OF PERMITS, LICENSES AND APPROVALS REQUIRED

Many of the permits and approvals necessary for planning work such as geotechnical testing of soils and
rights-of-entry for such testing have been acquired. Applications for many of the discretionary permits
listed in section 5.11 would be accompanied by the final EIS. Those applications are currently in
progress.
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CHAPTER 1.
PROJECT PURPOSE, NEEDS AND BENEFITS

11 PURPOSE AND NEED

The purpose of the Honolulu Seawater Air Conditioning (HSWAC) project is to provide reliable, lower-
cost air conditioning for major government and commercial buildings in downtown Honolulu while
reducing electricity and potable water use and the environmental and economic impacts associated with
generation of electricity from imported oil and maintenance of conventional air conditioning systems.

There is a need, based on economic, environmental and energy independence considerations, to increase
the use of renewable energy resources, decrease the use of imported oil to generate electricity in Hawai'‘i,
and reduce the generation of greenhouse gases that contribute to global climate change. Further, there are
mandates at the Federal level and policies at the State of Hawai‘i and City and County of Honolulu levels
to increase energy efficiency and renewable energy use, reduce potable water consumption, and decrease
toxic chemical use in their facilities. The State of Hawai‘i has also established mandates for increased use
of renewable energy resources through a Renewable Portfolio Standard (RPS) and to reduce the
generation of greenhouse gas emissions to 1990 levels. The HSWAC project would significantly
contribute to meeting these needs.

1.1.1 Fossil Fuel Energy Use on O‘ahu

Hawai‘i’s heavy dependence on imported oil for energy has negative consequences for the economy and
the environment. Hawai‘i’s abundant potential renewable energy sources could replace a significant
amount of imported oil in electricity production.

On O‘ahu, Hawaiian Electric Company (HECO) continues to promote renewable energy use. In its
Integrated Resource Plan: 2006 - 2025 (HECO, 2005), HECO makes

“....a strong commitment to increase the use of distillate fuels like naphtha, and indigenous
renewable resources including biofuels, and in general to decrease the use of imported oil.”

Every barrel of oil saved by using renewable energy sources means more dollars in the local economy, in
addition to the many environmental benefits. The HSWAC project represents one of the largest potential
substitutions of a renewable resource for imported oil now being planned for O“ahu.

1.1.1.1 Overall Use

Hawai‘i is the most fossil fuel-dependent of the 50 states, importing fossil fuels for more than 94% of its
primary energy (DBEDT, 2006). Most of this is oil, and most of it is imported from foreign nations.

The State’s primary energy consumption increased by 4.0% from 1990 to 2005 (i.e., from 53.8 million
barrels of crude oil equivalent [BCOE] to 56.0 million BCOE), and, fossil fuel use increased by even
more (7.6%), from 49.2 million BCOE to 52.9 million BCOE. Unfortunately, during this same period,
renewable energy use statewide actually decreased from 8.6% to 5.4% (DBEDT, 2006).

1.1.1.2 Electricity Generation

Statewide, fossil fuels are used to generate 91.5% of electricity, with the remainder coming from various
renewable energy resources. Nearly 86% of the fossil fuel-generated electricity is from increasingly more
expensive imported fossil fuels (HECO, 2007).
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The situation is even worse on O‘ahu, the site of the proposed HSWAC Project. On O‘ahu, fossil fuels are
used to generate 96.0% of electricity. Only 4.0% comes from renewable energy (primarily municipal
solid waste combustion at the waste to energy power plant) (HECO, 2007).

1.1.1.3 Electricity Use for Air Conditioning

Building cooling (i.e., chillers, cooling towers, and chilled water circulation) is the largest single
component of commercial and industrial electricity use (Figure 1-1), accounting for 33.4% of commercial
and industrial electricity use on O*ahu in 2006. This represents more than 20% of total electricity use on
O*ahu. No other electricity use component has as great a potential for reduction.

Miscellaneous

14.3%
Food Service -
3.1% Cooling O Cooling
Refrigeration 33.4% ] HVAF: Fans
7.2% O Lighting
0O Office Equip.

B Water Heating
O Refrigeration
B Food Service

Water Heating
1.7%

Office Equip. HVAC Fans
4.5% Lighting 6.1% O Miscellaneous

29.8%

Figure 1-1: Components of Commercial and Industrial Electricity Use for O*ahu (2006)
(Sources: DBEDT, 2004; HECO and Rebuild Hawai‘i, 2003)

1.1.2 Environmental Impacts of Fossil Fuel Use

Widespread use of formerly cheap fossil fuels has been the engine that drives the world’s economy.
Unfortunately, fossil fuels are rich in carbon and the combustion of fossil fuels produces the main
greenhouse gas — carbon dioxide (CO,). Combustion of fossil fuels also produces a host of other air and
water pollutants. Further, because the combustion of fossil fuels and their conversion to other energy
sources is not 100% efficient, a significant amount of thermal pollution is also introduced into the
environment. Other adverse environmental impacts occur during the exploration, production, and
transportation phases of fossil fuel use.

1.1.21 Greenhouse Gas Emissions

Increasing levels of CO,, and other greenhouse gases (methane, chlorofluorocarbons [CFCs],
hydrochlorofluorocarbons [HCFCs], etc.) in the atmosphere contribute to the greenhouse effect. Sunlight
is composed of a range of wavelengths. As sunlight impinges on the earth, it warms the land and the
oceans. A portion of this energy is re-radiated as infrared (heat). The atmosphere then achieves an
equilibrium temperature and this helps maintain livable temperatures.

However, as the concentration of greenhouse gases increases, the atmosphere retains more of the heat re-
radiated by the land and oceans, and warms up. This is referred to as the greenhouse effect and is the
cause of global warming. The effects of global warming are greatest in the polar regions. The largest
temperature increases are expected in these areas.

Ever increasing temperatures in polar and temperate regions can have some drastic effects. For example,
huge ice sheets on Antarctica and Greenland and other glaciers elsewhere are beginning to melt at a rapid
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pace. This has the potential for a relatively rapid sea level rise which is of particular concern to island
areas such as Hawai‘i. Some contend that increased temperatures in the ocean surface and atmosphere
will create more intense and more frequent storms. This is also a concern to tropical island areas such as
Hawai‘i which are susceptible to hurricanes._(For additional information, see Russell, 2007 and MSN

Encarta, 2009.)

Global climate change can produce significant changes in rainfall distribution, patterns, and amounts.
This can severely impact our ability to grow food. Again, because Hawai‘i imports more than 90% of its
food, we will be very susceptible to any changes in food growing capacity and sources_(islandsolutions,

2007).
1.1.2.2 Other Air Emissions

Combustion of fossil fuels can also produce emissions of volatile organic compounds (VOCs); carbon
monoxide (CO); particulate matter in regulated size ranges (under 10 microns in size [PMyq] and under
2.5 microns in size [PM ,5]); nitrogen oxide (NO,); and sulfur oxides (SO,).!

Ground level ozone is a primary constituent of smog and is created when NOy reacts with VOCs in the
presence of heat, sunlight, and catalysts. Breathing ozone can exacerbate a variety of human respiratory
problems. It can have a similar effect on animals and can damage vegetation and crops.?

CO is formed from the incomplete combustion of carbon. Chronic exposure to CO can create, or
exacerbate, cardiovascular problems. High levels can cause vision problems, mental or physical
impairment, and in extreme cases — death.’

Particulate matter is composed of very small solid particles and liquid droplets. PM;, particulate matter is
comprised of particles of less than 10 microns in diameter. Typically, the smaller the particle size the
greater the impact. Inhalation of PMy, particles can lead to, or exacerbate, respiratory and cardiovascular
problems. Particles less than 2.5 microns in diameter are believed to pose the greatest health risks.
Because of their small size (less than one-seventh the average width of a human hair), these fine particles
can lodge deeply into the lungs.*

As stated previously, NOy can combine with VOCs to create ground level ozone and smog. Nitrate
particles and acid aerosols can also contribute to respiratory, cardiovascular, and environmental problems.
NO, can contribute to acid rain. One NO, compound, nitrous oxide (NO,) is a potent greenhouse gas.> NO
is also a carcinogen.

SOy dissolves in water vapor and can combine with other gases and particulates to form harmful
pollutants. These pollutants can contribute to respiratory problems and heart disease. SO, can also
contribute to acid rain and create visibility-reducing haze.’

Effects if Air Pollution Effects of Air Pollution on Health and the Environment, Green Motors,
http://www.gogreenmotors.com/problem4.htm; Major Air Pollutants, Grinning Planet, July 10, 2007,
http://www.grinningplanet.com/2007/07-10/major-air-pollutants-article.htm

Ground-Level Ozone, EPA, http://www.epa.gov/air/ozonepollution/index.html; Clean Energy Glossary, EPA,
http://www.epa.qov/RDEE/energy-and-you/glossary.html

Carbon Monoxide, EPA, http://www.epa.gov/air/urbanair/co/index.html; Clean Energy Glossary, EPA,
http://www.epa.gov/RDEE/energy-and-you/glossary.html

Particulate Matter, EPA, http://www.epa.gov/air/particlepollution/PM2.5 NAAQS Implementation, EPA,
http://epa.gov/ttn/naags/pm/pm25_index.html

Nitrogen Oxides, Environment Agency, http://www.environment-agency.gov.uk/business/topics/pollution/39161.aspx
Clean Energy Glossary, EPA, http://www.epa.gov/RDEE/energy-and-you/glossary.html

Clean Energy Glossary, EPA, http://www.epa.gov/RDEE/energy-and-you/glossary.html
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1.1.2.3 Thermal Pollution

The efficiency of conversion of the energy content of fossil fuels to electricity or to motive power is
always less than 100%. In the case of combustion of fossil fuels to generate electricity, this efficiency is
only about 32%." This means that 68% of the energy content of these fossil fuels is exhausted to the
atmosphere as heat, or thermal pollution.

Some of this heat is exhausted to the atmosphere in the form of hot combustion gases, some as heat
radiated from various components of the power plant (along with other minor losses), but most is
exhausted to a lake, river or ocean in the form of heated power plant cooling water. This warmer water
can affect aquatic organisms by decreasing oxygen content, killing juvenile fishes, and impacting the
numbers and composition of species.?

1.1.3 Economic Impacts of Fossil Fuel Use

Hawai‘i has no fossil fuel resources. Hawai‘i is currently highly dependent on imported fossil fuels for its
energy supply. The vast majority of this fossil fuel is oil. As a result of this dependency, the cost of oil
has a very big impact on Hawai‘i’s economy.

Energy consumers in Hawai‘i spent $2.2 billion for energy in 1991, or 6.6% of Hawai‘i’s gross domestic
product (GDP) in that year. By 2005, total energy expenditures had increased to nearly $5.5 billion, or
9.4% of GDP (DBEDT, 2006). Total energy expenditures are projected to be more than $6.5 billion in
2007 (nearly 11% of GDP) with even higher expenditures and percentages projected for 2008 based on a
nearly 50% increase in oil prices from 2007 to 2008. It is critical that Hawai‘i reduces its oil use in order
to reduce its adverse economic impact.

1.1.3.1 Cost of Oil

1.131.1 Historical World Qil Prices

World oil prices reached a recent minimum in 1998. Since then they have increased at an alarming rate.
World crude oil prices increased by more than 539% from $14.50/barrel (bbl) in 1998, to $92.98/bbl in
2008. This is an average annual increase of more than 20% over this periodj

11312 HECQO’s Low Sulfur Fuel Oil Prices

HECO primarily uses low sulfur fuel oil (LSFO) for its power plants on O‘ahu. LSFO is a byproduct of
the oil refining process. LSFO prices track well with world oil prices, but are typically higher and lag
world oil prices by 60 — 90 days. Figure 1-2 shows trends in LSFO prices since 1990.

" Typical efficiency of HECO's electricity generation (heat rate = 10,689 Btu/kWh) (0.319 = 3,412/10,689). This heat rate varies
slightly from year to year.

8 pollution Issues. 2007. “Thermal Pollution,” http://www.pollutionissues.com/Te-Un/Thermal-Pollution.html; MSN_Encarta.
2009. “Thermal Pollution,” http://encarta.msn.com/encyclopedia_1741500922/Thermal_Pollution.html

o Energy Information Administration (E1A). 2009. “U.S. Crude Qil Imported Acquisition Cost by Refiners (Dollars per Barrel),”
http://tonto.eia.doe.gov/dnav/pet/hist/r1300 3A.htm
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HECO's LSFO Cost (1990 - 2008)
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Figure 1-2: The Cost of Low Sulfur Fuel Oil (LSFO) Used by HECO to Generate Electricity
(1990 - 2008 Nominal $)
(Source: Hawaiian Electric Industries, Inc. Annual Form 10-K reports)

LSFO prices were relatively stable throughout the 1990°s. However, since 1998 they have increased by
nearly 630% from $17.71/bbl in 1998 to $111.52/bbl in 2008. This is an average annual increase of more
than 20% over this 10-year period.

1.1.3.1.3 Qil Price Trends

A number of factors affect the price of oil. These include: _(1) global economy; (2) reserves (3)
production capacity; (4) new discoveries; (5) geopolitical events; (6) terrorism, (7) weather, and (8)
speculation.

Demand for oil has risen steadily by 2% annually, while production from existing oil fields has
been declining by 3 — 6% per year_although recent economic events have halted this trend in the
short run.

Fifty-four of the 65 largest oil-producing countries in the world have passed their peak production
and production is now in decline. Five years from now, five more of these producers will have
reached their peak production.

Global oil production is expected to peak early in the 21st century. The projected peak production
is somewhere between 2003 and 2020, with an average estimated date around 2011 — only two
years from now.

Recent world excess capacity has increased from near record lows,

Oil reserves have increased dramatically from earlier lows.

Current demand is greater than 30 billion barrels/year. New discoveries are only about 4 billion
barrels per year.

There is only a finite amount of oil.

There are a large number of trouble spots in the world, and many of these trouble spots are major
oil producers. Trouble in any of these spots has the potential to disrupt supplies.

Fears of terrorism have been fueled by attacks on oil personnel and facilities in Nigeria, Saudi
Arabia, and Irag.
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e The Gulf of Mexico is the source of much of the U.S.’s oil supplies and the Gulf Coast the site of
much of the U.S. refining industry. Supply increases have followed previous disruptions as a
result of Hurricane lvan and Katrina_as platforms are able to increase production again.

All of these factors suggest that in the short term oil prices may decline until the global economy begins
to expand once again. In the long term higher oil prices will be the result of increased scarcity of oil as
producers pass their peak, while demand continues to grow as global economies continue to expand.
These higher oil prices will severely impact Hawai‘i if we do not use less oil and begin to use more
renewable energy.

1132 Cost of Electricity

Qil now represents about two-thirds of the cost of electricity on O‘ahu. This fraction is expected to grow
as the cost of oil increases. Figure 1-3 shows the impact of increasing oil prices on the cost of electricity
on O‘ahu. Electricity prices have increased by nearly 4.9%/yr over the period 1990 to 2008. Similar
increases are expected in the future. This figure also shows that, while LSFO prices decreased slightly
from 1990 to 1998, electricity prices continued to increase during this period. Since 1998, LSFO and
electricity prices have both increased at alarming rates.

HECO's Combined Commercial/lndustrial Electricity Rates
(1990 - 2008)
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Figure 1-3: Weighted Average Cost of Electricity for HECO’s Commercial
and Industrial Customers (1990 — 2008 Nominal $)
(Source: Hawaiian Electric Industries, Inc. Annual Form 10-K Reports)

1.2 SWAC BENEFITS

SWAC systems have the potential to provide numerous benefits to many Hawai‘i stakeholders. SWAC
systems have significant environmental, energy, and economic benefits when compared with traditional
electric air conditioning systems. The potential net public benefits of SWAC systems in general, and the
HSWAC system in particular, greatly exceed any potential adverse effects.

1.2.1 Environmental Benefits

Reduced use of fossil fuels provides for significant reductions in greenhouse gas emissions and other air
and water pollutants. SWAC systems also greatly reduce the use of harmful chemicals (refrigerants) used
in conventional cooling systems.
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1211 Reduced Greenhouse Gases and Other Air and Water Pollutants
The 25,000-ton'® HSWAC project would reduce the production of pollutants from fossil fuel combustion
by up to the following amounts™:
e Carbon Dioxide (CO,) Emissions - 84,000 tons/year
Volatile Organic Compounds (VOC) Emissions - 5 tons/year
Carbon Monoxide (CO) Emissions - 28 tons/year
Particulate Matter under 10 microns (PM;o) Emissions - 19 tons/year
Nitrogen Oxides (NOy) Emissions - 169 tons/year
Sulfur Oxides (SOy) Emissions - 165 tons/year

Reducing the production of greenhouse gases (primarily CO,), Hawai‘i’s contribution to global warming
also would be reduced.

1212 Reduced Potable Water Use
Cooling towers for conventional air conditioning systems require lots of potable water to make up for
evaporation, drift, and blow down. SWAC systems eliminate the need for cooling towers and, as a result,
reduce potable water use, toxic chemical use, and the production of sewage.
e The 25,000-ton HSWAC project would save up to 260 million gallons of potable water per year
(see Appendix A for this calculation).
e This is equivalent to nearly two days of potable water use on O“ahu.

1.2.1.3 Reduced Sewage Generation

Evaporation from cooling towers increases the concentration of dissolved substances present in the make-
up water. Also, chemicals are added to cooling tower water to prevent corrosion and the growth of
organisms. This contaminated water must periodically be discharged to the sewers (blow down) and
replaced with fresh water. As stated previously, SWAC eliminates the need for cooling towers and
reduces the production of sewage.

e The 25,000-ton HSWAC project would reduce sewage generation by up to 84 million gallons per

year (see Appendix A for this calculation).
e This is equivalent to nearly one day’s generation of sewage on O*ahu.

1.2.14 Reduced Use of Harmful Chemicals

SWAC systems greatly reduce the use of harmful chemicals (refrigerants) used in conventional cooling
systems. Typical older air conditioning systems use chlorofluorocarbon (CFC), hydrochlorofluorocarbon
(HCFC), or hydrofluorocarbon (HFC) refrigerants in chillers to cool water which is then used to cool the
air that is circulated throughout the building.

CFCs are destructive to the ozone layer and are also powerful (i.e., very high CO, equivalence)
greenhouse gases. The use of CFCs has been prohibited, but some may still exist in older chillers. HCFCs
have been used as substitutes for CFCs and have only about 10% of the impact on ozone as do CFCs.
HFCs contain no chlorine and have no known affect on the ozone layer. They can, however, have an even
higher CO, equivalence than CFCs.

Water treatment chemicals for the cooling tower loop are consumed with the evaporation and blow down
of the potable water. Handling and storage of hazardous chemicals used with cooling towers can be
eliminated completely when a SWAC system is implemented.

10 Tons is a unit of measure for the output of a heating or cooling system. One ton equals the amount of cooling that can be
provided by one ton of ice melting over a 24-hour period, or 12,000 BTU/hr. One ton of cooling is roughly enough to cool one
hotel room.

! Calculations of these amounts are described in Appendix A.
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1.2.15 Reduced Thermal Pollution

SWAC reduces the amount of heat released to the environment (ocean and atmosphere). Electricity
production is only about 32% efficient; the rest of the energy is rejected as waste heat (cooling water +
stack gas losses + radiation and other minor losses). SWAC reduces thermal pollution of the environment
by about 40% compared with conventional, electricity-powered air conditioning systems_(see Appendix A
for this calculation).

1.2.16 Reduced Noise from Cooling Towers

The mechanical components of cooling towers are quite noisy. Noise pollution emanating from buildings
serviced by HSWAC would be reduced.

1.2.2 Energy and Demand Reduction Benefits

Building cooling (chillers, cooling towers, and chilled water circulation) is the largest single component
of commercial and industrial electricity use. As a general rule-of-thumb, each ton of air conditioning
provides energy and demand reduction benefits equivalent to one residential solar water heating system.

1221 Increased Energy Efficiency

Conventional air conditioning systems rely on energy-intensive chillers. The cooling towers associated
with these chillers also use significant amounts of electricity. On the other hand, SWAC systems basically
involve less energy-intensive pumping of seawater and chilled water. A small amount of additional
energy would be required for the very high efficiency auxiliary chillers used in the SWAC system to
optimize the temperature of water delivered to customers. However, the return seawater from the heat
exchangers would be used for condenser cooling of the auxiliary chillers, thereby substantially increasing
their efficiency. Energy savings with SWAC systems are 75%, or more, compared to conventional air
conditioning.
e Each ton of SWAC eliminates the need for about 2,000 kWh/year of energy use.
e The 25,000-ton HSWAC project would save more than 77.5 million kWh/year. This is equivalent
to more than 27,000 residential solar water heating systems_(see Appendix A for this calculation).

1222 Reduced Demand for New (Likely-to-be-Fossil-Fueled) Power Plants

HECO?’s daily peak power demand (MW) is caused primarily by air conditioning usage. For the first time
in many years, HECO experienced a system peak demand during the daytime in August. On August 20,
2004, at about 1:30 p.m. a record system peak was observed.

HECO typically experiences its peak demand during a weekday evening in October. This system peak is
primarily due to increased residential use after people get home from work and school. SWAC
significantly reduces both the broad daytime peak, as well as the sharper evening peak shown in the
following diagram (Figure 1-4).

e The 25,000-ton HSWAC project would eliminate the need for more than 14 megawatts of new
generation. This is equivalent to more than 17,000 residential solar water heating systems_(see
Appendix A for this calculation).

e This reduced demand for new energy generation is equivalent to one year of HECO’s projected
load growth _(see Appendix A for this calculation).

e The reduced need for expensive new electricity generation capacity will help to keep O‘ahu’s
electric rates lower for longer.
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HECO Hourly Electricity Demand on Peak Demand Day — 2007
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Figure 1-4: HECO Hourly Electricity Demand on Peak Demand Day — 2007
(Source: HECO, 2007)

1223 Increased Use of Renewable Energy

SWAC uses a 100% renewable energy resource - cold, deep seawater.

e SWAC is able to use cold deep seawater at temperatures of 45°F, or less, to air condition
buildings using a district cooling system. The average temperature of the ocean is about 39°F.
One cubic mile of deep cold seawater can supply enough cold seawater to operate the HSWAC
system for more than 69 years.

e SWAC will greatly help the State of Hawai‘i, and HECO, meet new Renewable Portfolio
Standards.

o With limited land area and high electrical demand, O‘ahu will have the greatest challenge in
meeting Hawai‘i’s RPS. SWAC is the renewable energy technology that can provide the greatest
benefits to O*ahu in the near term.

e The 25,000-ton HSWAC project would provide renewable energy benefits equal to:

o 42 MW of photovoltaics (at a Capacity Factor*? [CF] = 0.21);
0 28 MW of wind (at a CF = 0.32); or
0 14 MW of municipal solid waste (MSW) or biomass combustion (at a CF = 0.65).

1224 Reduced Use of Fossil Fuels

Hawai‘i is more than 90% dependent on imported fossil fuels. About 96% of the electricity generated on
O*ahu comes from fossil fuels, and most of this is oil. A SWAC system can significantly reduce imports
of crude oil.
e The 25,000-ton HSWAC project would reduce crude oil consumption by about 178,000 barrels
per year (see Appendix A for this calculation).

12 The capacity factor of a power plant is the ratio of the actual output of a power plant over a period of time to its output if it
had operated at full capacity over that time period. This is calculated by totaling the energy the plant produced and dividing it
by the energy it would have produced at full capacity.
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1.2.25 Increased Energy Security

Hawai‘i’s great dependence on imported fossil fuels makes the State very vulnerable to supply
disruptions. Reducing this dependence through increased energy efficiency and use of renewables will
help to increase energy security.

1.2.2.6 Meet Government Energy Goals and Mandates

SWAC systems will help the State of Hawai‘i, the City and County of Honolulu, and the Federal
government to meet goals and mandates for energy efficiency and renewable energy use.

Government buildings in the downtown Honolulu area would substantially be able to meet Federal
mandates, address State requirements for energy efficiency and renewable energy use, and City and
County of Honolulu sustainability objectives by connecting to the HSWAC system. They would also be
able to further water conservation goals and reduce the use of ozone-depleting substances and other toxic
and hazardous chemicals.

1.2.26.1 Hawai‘i State Energy Objectives
Hawai‘i’s energy objectives are described in Hawai‘i Revised Statutes (HRS), Chapter 226-18_§226-18
Obijectives and policies for facility systems — energy. (a) Planning for the State's facility systems with
regard to energy shall be directed toward the achievement of the following objectives, giving due
consideration to all:
(1) Dependable, efficient, and economical statewide energy systems capable of supporting the needs
of the people;
(2) Increased energy self-sufficiency where the ratio of indigenous to imported energy use is
increased:;
(3) Greater energy security in the face of threats to Hawai‘i's energy supplies and systems; and
(4) Reduction, avoidance, or sequestration of greenhouse gas emissions from energy supply and use.

HSWAC would help the State meet these objectives.

1.2.2.6.2 Hawai‘i’s Renewable Energy Portfolio Standard
On June 2, 2004, with the signing of Act 95, Session Laws of Hawai‘i 2004, Hawai‘i’s original
Renewable Portfolio Standard (RPS) goal was replaced with an enforceable standard. Under the new
standard, 20% of Hawai‘i’s electricity is to be generated from renewable resources by the end of 2020.
Interim targets for renewables’ percentage of electricity sales are:

e 7% by December 31, 2003;
8% by December 31, 2005;
10% by December 31, 2010;
15% by December 31, 2015; and
20% by December 31, 2020.

Statewide, we are currently at about 8.5%; on O‘ahu we are at about 4%. The HSWAC Project would
improve these percentages to 9.1 and 4.8, respectively.

1.2.2.6.3 Hawai‘i’s Greenhouse Gas Reduction Mandate

During the 2007 legislative session, the Hawai‘i State legislature passed, and the Governor signed, Act
234, which “establishes as state policy statewide greenhouse gas emissions limits at or below the
statewide greenhouse gas emissions levels in 1990 to be achieved by January 1, 2020. The Act establishes
a greenhouse gas emissions reduction task force to prepare a work plan and regulatory scheme to achieve
the statewide greenhouse gas emissions limits.”

The purposes of this Act are to:
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1) Reduce, by January 1, 2020, greenhouse gas emissions in the State to levels at or below
the best estimations and updates of the inventory of greenhouse gas emissions estimates
for 1990; and

2 Establish a greenhouse gas emissions reduction task force to prepare a work plan and
regulatory scheme for implementing the maximum practically and technically feasible
and cost-effective reductions in greenhouse gas emissions from sources or categories of
sources of greenhouse gases to achieve the statewide greenhouse gas emissions limits by
2020.

1.2.2.64 State of Hawai‘i “Lead by Example” Initiative

In 2006, the Governor of Hawai‘i initiated an effort by State agencies to improve energy efficiency and
the use of renewable energy in State operations and facilities. Each State agency is required to provide a
summary of their actions each year.

An excerpt from the 2007 State report states:

“The Lead by Example (LBE) initiative began in 2006 in response to legislative and executive
mandates to change the way state executive agencies use energy in operations and facilities.
These efforts acknowledge the high cost of electricity in Hawai‘i, the energy security benefits of
alternative fuel use, and the many opportunities for increasing energy efficiency in new and
existing state offices, facilities and schools. The legislation also required incorporating
environmentally preferable purchasing into state operations._Fully implemented, the LBE
initiative represents an important step in achieving long-term economic and environmental
benefits for the state.”

1.2.2.65 Comprehensive Approach to Achieving Energy Self-sufficiency for the State

Act 96, enacted May 12, 2006, requires State facilities to improve their energy efficiency and to use
renewable energy resources. Act 96 established “new planning and budget preparation goals for state
agencies that incorporate green building practices; the installation of renewable energy resources such as
cost-effective solar water heating systems; increased conservation, waste reduction, and pollution
prevention directives; the procurement of environmentally preferable products, including fuel-efficient
vehicles and alternative fuels; and the use of energy-savings contracts for the provision of energy services
and equipment.”

The purpose of this Act is to provide one segment of a larger comprehensive approach to achieving
energy self-sufficiency for the state by:

(1) Authorizing the issuance of general obligation bonds to develop and implement a pilot project
to install photovoltaic systems at public schools within the counties of O‘ahu, Hawai'‘i,
Kaua‘i, and Maui;

(2) Establishing new planning and budget preparation goals for state agencies that incorporate
green building practices; the installation of renewable energy resources such as cost-effective
solar water heating systems; increased conservation, waste reduction, and pollution
prevention directives; the procurement of environmentally preferable products, including
fuel-efficient vehicles and alternative fuels; and the use of energy-savings contracts for the
provision of energy services and equipment; and

(3) Promoting the use of green building practices by requiring each county agency that issues
building, construction, or development-related permits to establish a procedure for priority
processing of permit applications for construction projects incorporating energy and
environmental design building standards.
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1.2.2.6.6 City and County of Honolulu’s Sustainability Initiative

Mayor's Energy and Sustainability Task Force

In September 2005, various city departments were convened to address the rising fuel oil prices and their
impact on the city's operating budget and formed the Energy Issues Committee (EIC). The objective of
the committee was to brainstorm energy reducing initiatives to offset the City's increasing energy costs. In
early 2007, the EIC evolved into the Mayor's Energy and Sustainability Task Force to develop a 10-year
plan to make the City even more energy efficient and sustainable (Mayor's Energy and Sustainability
Task Force, 2008).

Objectives
The objectives of the Mayor's Energy and Sustainability Task Force are to:

1. Examine current technology and improve upon existing practices to make the City more energy
efficient and sustainable.

2. ldentify new technologies and practices that can be used to improve city operations by
maximizing energy efficiency, reducing waste and protecting the environment.

3. Adhere to the Mayor’s vision of the 21st Century Ahupua‘a and its driving principles.

4. Align with the U.S. Conference of Mayor’s Climate Control Agreement of 2004 advocating the
reduction of greenhouse gas emissions.

5. Develop a 10-year plan with goals and benchmarks in the areas of:

e Energy Conservation

Fuel and Transportation

Material Recovery and Recycling

Water Conservation

Watershed Protection and Management

Sustainable Agriculture

Innovative Urban Forestry

Education and Outreach

1.2.2.6.7 Federal Energy Efficiency and Renewable Energy Initiatives

On January 24, 2007, President Bush signed Executive Order (EO) 13423, “Strengthening Federal
Environmental, Energy, and Transportation Management.” This EO promotes energy efficiency, water
conservation, and the use of renewable energy sources. It also promotes reduction of greenhouse gas
emissions, along with the use and disposal of toxic and hazardous materials. The EO establishes goals for
energy reduction in Federal facilities of 3% annually through 2015 or 30% by the end of 2015, relative to
2003. Beginning in 2008, each agency must reduce its water consumption by 2% annually through 2015
or 16% by the end of 2015 through life-cycle, cost-effective measures. It also requires Federal facilities to
have at least half of the required renewable energy consumed in a fiscal year come from new renewable
sources.

1.2.3 Local Economic Development Benefits

A SWAC project would generate millions of dollars in construction project spending. In addition to
construction jobs, a significant number of long-term jobs also would be created directly and indirectly.
Other local economic development benefits would accrue from money that stays in Hawai‘i, and is not
used to purchase fossil fuels.

1.23.1 Increased Local Spending, Output, Earnings, and Jobs Creation

During the lifetime of the HSWAC system, local spending would amount to more than $293 million. The
calculated output based on this local spending is $484 million. This amount of local spending would also
generate $166 million in earnings and 3,850 full-time-equivalent person-years (FTEPY) of jobs. This is
equivalent to 145 full-time jobs for 26.5 years.
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1232 Increased State Revenues
During that same period, the HSWAC system would generate $24 million in new State taxes.

1.2.4  Other Benefits
SWAC systems also provide a number of other benefits, as described in the following sections.

1241 Reliable Cooling

SWAC systems are simple and technically and economically feasible today. SWAC systems use
industrial-grade, off-the-shelf components. Seawater supply systems have many years of use and
demonstrated reliability in sometimes hostile environments. Deep water cooling systems have been
successfully installed and operated in a number of areas worldwide from Stockholm, Sweden to the
Natural Energy Laboratory of Hawai‘i (NELH) on the Big Island of Hawai‘i. Large-scale district cooling
systems with, or without, thermal energy storage®® are successful, low cost, energy efficient,
environmentally friendly and have been used worldwide.

District cooling systems are very reliable. District cooling and heating provided by Ever-Green Energy
Company, LLC (an HSWAC affiliate company) have a reliability record of 99.99%, much superior to the
typical reliability of local electric utilities, or conventional, building on-site air conditioning. A similar
reliability is anticipated for SWAC systems in Hawai‘i. HSWAC has a commitment to a rapid response
on a 24/7 basis.

1242 Stable Cooling Costs
Honolulu has some of the highest electricity costs in the nation and these costs have been increasing faster
than the rate of inflation. SWAC systems provide customers with reduced and stable cooling costs.
e Average commercial electricity costs in Honolulu in 2008 were more than 24 cents/kWh.
e These costs have increased at a real (inflation-adjusted) rate of more than 2.7%/year over the
period of 1990 to 2008. Annual increases, with inflation, are more than 5.0%/yr.
e At this rate, real electricity costs will increase by more than 96% over the 25-year book life of a
SWAC project (with inflation, the cost increase is nearly 241%).
e Energy costs are a small fraction of total costs for a SWAC system and SWAC life cycle costs
will, therefore, remain stable.

1.2.4.3 Simple Operating System

The operation of the HSWAC system is simple in the sense that the equipment mainly encompasses
pipes, pumps, heat exchangers and chillers. Piping and heat exchangers need no direct operational
considerations and the operation of pumps and chillers would be fully automated through a plant control
system.

The plant would only be staffed during weekday office hours. During other periods, the staff would be
on-call to respond to alarms generated by the plant control system or to phone calls from customers.
1244 Reduced Operations and Maintenance Costs

Large-scale, district cooling systems have lower operating and maintenance costs than individual building
air conditioning systems.

¥ Thermal energy storage can be used to increase the utilization of a district cooling system. A thermal energy storage system
stores chilled water, or ice, in a tank. This chilled water or ice is generated during the utilities’ non-peak demand evening
period (when electricity costs are lower) and is used during the utilities’ and customers’ peak demand period during the day to
provide chilled water.
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1.2.45 Secondary Use of Return Seawater and Return Chilled Water

There are a number of potential uses for the seawater that leaves a SWAC system. Among these are: (1)
auxiliary cooling for power plants, industrial facilities, and cooling systems; (2) inlet air cooling for gas
turbine power plants; (3) flushing of harbors and canals; (4) feed water for seawater desalination
facilities; and (5) cold water agriculture and aquaculture.

Most of these potential uses are not suitable for the downtown HSWAC system due to its location, but
may be suitable for other SWAC systems on Q‘ahu, or elsewhere in Hawai‘i. For example, cold water
agriculture and aquaculture are not feasible for HSWAC due to land limitations. Auxiliary cooling has
been considered for HECO’s downtown power plant, but was rejected for other reasons. The return
seawater from the HSWAC system is clean and free of pathogens and other organisms, and could be used
as a source of feed water for a desalination facility.

Owing to the unique nature of the SWAC system, even return chilled water can be used for secondary
purposes. As with return seawater, the return chilled water can be used for: (1) auxiliary cooling for
power plants, industrial facilities, and cooling systems and (2) inlet air cooling for gas turbine power
plants. Return chilled water can also be used for condenser cooling in buildings.

Unlike on-site cooling systems that use conventional chillers, chilled water return condenser cooling does
not require additional energy to further cool the now warmer return chilled water. The cold seawater is
able to remove this additional heat without any additional energy input (although additional heat
exchanger surface may be required). This makes a better use of this valuable renewable energy resource.

Chilled water return condenser cooling uses return water from the chilled water distribution loop to
provide condenser cooling. Chilled water return condenser cooling has a number of advantages: (1) it
provides colder condenser water than is provided by cooling towers and further increases chiller
efficiency; (2) it increases the number, and diversity of customers that SWAC systems can serve; and (3)
it further enhances the benefits of SWAC.

Chilled water return condenser cooling can be used: (1) when the SWAC system has reached its
maximum design capacity (i.e., when the total connected customer load reaches the maximum design
capacity) or (2) for customers that have recently purchased new chillers and/or are committed to long-
term system maintenance or performance contracts, and are therefore not able or willing to connect to a
SWAC system in the near term.
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CHAPTER 2.
DESCRIPTION OF THE PROPOSED ACTION AND
ALTERNATIVES

2.1 INTRODUCTION

Federal and State regulations require analyses of all reasonable alternatives. The U.S. Army Corps of
Engineers (ACOE) regulations clarify that reasonable means feasible in a geographic, functional or
economic sense, and this is the basis for identification and analyses of alternatives in this EIS. The
HSWAC project is a large, complex undertaking, and alternatives for each project component, large and
small, have been fully analyzed and the most technically and economically feasible alternatives for those
project components incorporated into the description of the Preferred Alternative' (Alternative 1) for the
HSWAC system. Those evaluations were based on engineering and scientific analyses, geographic
constraints, potential environmental impacts, the feasibility of mitigating potential impacts, relative
benefits in terms of the project objectives, costs and other factors. Given the large number of potential
variables, including distribution system routes, cooling station locations, seawater intake and return water
depths, installation methodologies, etc., it would be possible to construct a nearly limitless number of
potential system alternatives. In reality, four years of preliminary engineering analyses, public and agency
coordination, impacts assessment, and site/route identification and evaluation have resulted in a Preferred
Alternative optimized for constructability, cost and environmental impacts. In the descriptions of the
system components below, the component alternatives considered are described and the rationale for
selection of a preferred component alternative presented. The selected alternatives for each system
component are assembled into the Preferred Alternative for the HSWAC system. A Second alternative
(Alternative 2) was assessed to compare the impacts of a different set of assumptions about siting,
construction/installation methods, and system operations. Both action alternatives are compared with the
No Action Alternative to assess the net benefits and impacts of implementation.

In accordance with CEQ regulations, their derivative Federal agency guidelines and State regulations for
EIS preparation, a summary of the potential environmental impacts of the alternatives is presented at the
end of this chapter.

2.2 ALTERNATIVES TO THE PROPOSED ACTION

Three types of system alternatives were considered: alternative technologies, the required No Action
Alternative, and the action alternatives.

2.2.1 Alternative Technologies

There are at least three ways other than SWAC in which a district cooling system for downtown Honolulu
could be proposed, although none would achieve the HSWAC project purpose, satisfy the need for the
project, or produce the net benefits of a SWAC system.

2.2.1.1 Deep Wells

The Honolulu Board of Water Supply has implemented a small district cooling system for the John A.
Burns School of Medicine (JABSOM). The system uses cold water drawn from deep wells. However, the
deep groundwater does not provide cold enough temperatures to use directly for air conditioning. The
minimum temperature of the groundwater (i.e., 69°F) is cool enough to use for condenser cooling for
conventional chillers, and thereby slightly increases the efficiency of the air conditioning system. Cooling

4 The term component alternative is used here to indicate an alternative for a discrete element of the HSWAC system such as
the seawater intake depth or the route of the distribution system. The Preferred Alternative for the entire HSWAC system is
composed of each of the preferred component alternatives.
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towers are eliminated, but chillers are still required and well water pumps are added. A larger-scale well-
based condenser cooling system designed for downtown Honolulu would experience the same constraint,
and many of the potential benefits associated with the HSWAC system would not be realized using
groundwater condenser cooling.

2.2.1.2 District Cooling with Central Chillers

In areas without access to cold seawater or lake water, district cooling systems may still be practical. In
such systems a few large central chillers replace many individual building chillers. Cooling towers are
still required. While there are possible economic and environmental benefits to such systems, primarily
resulting from slightly reduced energy consumption and other benefits of scale, there are no renewable
energy components. Many of the benefits of the HSWAC system would not be realized with a
conventionally-powered district cooling system.

2.2.1.3 District Cooling Using Ice-Making Chillers and Ice Storage

A district cooling system based on production of ice was proposed for the Downtown Honolulu area by a
subsidiary of Hawaiian Electric Industries (HEI District Cooling) in 1999 (Dames & Moore, 1999). The
concept was to produce ice at a central facility during nighttime hours when electricity rates are lower
than during the daytime. The ice would be used to cool water, which would be pumped through a system
of underground pipes to customer buildings throughout the Downtown area. The cool water would be
used to chill water in a closed loop, and ultimately the air within each customer building. The benefits of
such a system primarily stem from electricity rate savings rather than energy savings. In fact, ice storage
systems can use more energy than conventional air conditioning or district energy systems; however, as
with central chiller systems, there may also be energy savings related to economies of scale. Additionally,
this type of system shifts electricity demand from peak hours to off-peak hours, deferring expansion of
electricity generating capacity. As with central chiller-based systems, however, many of the benefits of
the HSWAC system would not be realized with an ice storage system. An ice storage system would also
require a significantly larger amount of floor space to accommodate the ice tanks and for larger chillers,
as they would have to be upsized to accommaodate their derating for making ice.

2.3 THE SEA WATER AIR CONDITIONING CONCEPT

SWAC uses renewable, deep cold seawater instead of electricity-intensive refrigeration systems to air
condition one or more buildings. Typical large building air conditioning systems use refrigerant vapor
compression cycle chillers to generate chilled water which is then used to cool the air that is circulated
throughout the building. In a SWAC system, rather than cycling water through a chiller, the water is
routed through a heat exchanger. Fresh water circulates through one side of a system of titanium (or other
corrosion-resistant alloy) plates, transferring its heat to the cold seawater on the other side of the plates.
The fresh water loop is closed, that is, the water circulates around and around from connected buildings to
the heat exchanger, while the cold seawater passes through the heat exchanger only once before being
returned to the sea. A small portion of the cold seawater would also be used a condenser water to cool the
auxiliary chillers.

The main components of a basic seawater air conditioning system are a seawater circulation system
including the supply pipe, pumps, and return pipe; a fresh water circulation network, including pumps
that provide chilled water to each connected building; heat exchangers that transfer heat from the fresh
water loop to the seawater; and auxiliary chillers to optimize the distribution water temperature.

2.4 WORLDWIDE SEAWATER AND LAKE WATER COOLING SYSTEMS

The feasibility of using cold seawater or lake water to cool buildings has been studied and analyzed for
many years. A number of such systems are now in operation around the world. In 1975, the U.S.
Department of Energy funded a program entitled "Feasibility of a District Cooling System Utilizing Cold
Seawater" (Hirshman et al., 1975). Several locations were studied and the two most favorable sites were
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Miami/Ft. Lauderdale and Honolulu. The study, however, noted that one of the limiting technical factors
was the inability to deploy large diameter pipelines to depths of 1,500 feet (ft) and more. This technical
challenge has since been addressed and successfully overcome with a number of large diameter deep-
water pipelines being deployed at the Natural Energy Laboratory of Hawai‘i at Keahole Point, Hawai‘i.
Water pumped from 2,200 ft deep has been used to air condition buildings there since 1986, and plans
have recently been approved to provide cold deep seawater air conditioning to the adjoining Keahole
International Airport.

In 1995, Stockholm Energy (now called Fortum) started supplying properties in central Stockholm,
Sweden with cooling from a district cooling system. Most of the cooling is produced by using cold water
from the Baltic Sea. There are at present more than 65,000 tons of load connected to the district cooling
system in Stockholm, and Sweden currently has more than 80,000 tons of combined SWAC and lake
cooling.

Several large-scale lake water cooling projects have come on line in recent years. In 1999, a 63-inch
diameter, 10,000-foot long pipeline was installed to link Cornell University and nearby Lake Cayuga. The
pipeline accesses cold water at a depth of 250 ft. The system, which can provide 20,000 tons of cooling, is
supplying air conditioning to the Cornell University campus and the Ithaca City Schools.

More recently, Enwave in Toronto, Canada completed Phase | of a district cooling system that utilizes
cold water from Lake Ontario to provide air conditioning to buildings in Toronto. The lake water is
initially brought to a cooling station through three 63-inch pipes where it is used to cool a fresh water
distribution system that provides air conditioning to downtown buildings. After the coldness of lake water
has been used for air conditioning, the water is used in the city’s potable water system. The system is
designed for 58,000 tons -- the equivalent of 32 million square feet of building space. Compared to
traditional air conditioning, this system reduces electricity use by 75% and eliminates 40,000 tons of
carbon dioxide production annually, the equivalent of taking 8,000 cars off the streets.

The Intercontinental Resort and Thalasso Spa Bora Bora opened May 1, 2006 and features a number of
unique, innovative, eco-friendly_attributes. Their SWAC system uses a 7,874-foot pipe_extending to a
depth of 3,000 feet off the reef of Bora Bora. The system pumps cold, deep seawater through a titanium
heat exchanger, cooling a freshwater circuit that then provides air conditioning throughout the hotel.

A number of other seawater and lake water district cooling systems are now under study or in design,
including systems in Miami, Hong Kong, Guam and elsewhere. The engineering design and deep water
pipeline installation challenges have been met, and SWAC systems today are feasible, reliable and
economical.

2.5 ALTERNATIVE 1: THE PROPOSED HSWAC PROJECT (PREFERRED ALTERNATIVE)

This section describes the Preferred Alternative, including aspects or components for which there are no
economically feasible or environmentally acceptable options. The considerations and analyses of the
planning, engineering, and environmental studies that eliminated alternatives to these system aspects or
components are presented in this section, as are the preferred alternatives for certain aspects or
compounds for which there are alternatives, including cooling station locations, distribution piping
installation method, seawater piping route, return seawater discharge depth, and intake pipe screening.

The overall capacity of the proposed HSWAC system was established in consideration of the potentially
available cooling load in downtown Honolulu, the costs to connect buildings of various sizes and
locations, system capital and operating costs, the availability of appropriate equipment, and the offshore
bathymetry and seawater characteristics. The proposed system capacity, in turn, determined the sizes of
the major system components. Component sizes, their respective operating environments, and life-cycle
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costs determined component materials, for example, high density polyethylene (HDPE) is specified for
the seawater pipes because of its strength, flexibility, inertness in seawater, and good thermal insulating
properties. Similarly, system component size, material composition, and environmental constraints drove
selection of construction methodologies.

Although a wide range of alternative equipment types was evaluated, there would be little or no
differences in their respective environmental impacts and they are not considered alternatives for
purposes of this assessment. The equipment selected for use in the project is described below.

Where system requirements did not allow for alternatives, the respective potential environmental impacts
of their installation or operation are considered unavoidable, although mitigation measures may be
employed to reduce impact intensity, duration or extent.

2.5.1 Project Setting and Use of Public Lands

The HSWAC project is proposed for the downtown area of Honolulu, on the leeward shores of O‘ahu.
The island of O*ahu is part of the City and County of Honolulu. Four areas near downtown Honolulu
(Figure 2-1) would be used in four discrete functions associated with construction and operation of the
HSWAC system:
e Seawater intake and return pipes would be deployed offshore of Honolulu in the area between
Honolulu Harbor and Kewalo Basin;
e A cooling station would be built on a site in the Makai District of the Kaka‘ako Community
Development Area;
e Freshwater distribution pipes would be installed beneath streets in the downtown Honolulu area;
and
e A shoreline site on Sand Island would be temporarily used for materials staging and pipeline
assembly.

Use of public lands would include State and Federal submerged lands where the seawater pipes would be
installed, State highways and city streets where the distribution system pipes would be installed, and State
lands where the seawater pipelines would be assembled.
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Figure 2-1: HSWAC Project Area
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2.5.2  Project Overview

The HSWAC project would be owned by HSWAC, and provide 25,000 tons of centralized air
conditioning for downtown Honolulu. The primary means of cooling would be through the use of deep,
cold seawater accessed through a long offshore intake pipeline. The system is shown conceptually in
Figure 2-2. The primary system components are as follows:
e Seawater intake and return pipes;
e A seawater cooling station containing:
O Seawater pumps;
O Fresh water pumps;
0 Heat exchangers;
0 Auxiliary chillers; and
o A chilled (fresh) water distribution system.

Each of these components is described further below. A staging area would be required for materials
storage and pipeline assembly and testing. This area is described below as well.

Figure 2-2: Conceptual Drawing of Major Components of the HSWAC System
(Source: HSWAC)

Figure 2-3 is a schematic drawing of HSWAC system operations. Cold seawater would be pumped
through heat exchangers and then through condensers in auxiliary chillers before being returned to the
sea. Freshwater would circulate through the heat exchangers and the auxiliary chillers before returning to
the connected buildings.
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Figure 2-3: Schematic Drawing of the HSWAC System with Chiller Enhancement
(Source: Makai Ocean Engineering, 2005a)

2.5.3 Seawater Circulation System

253.1 Description

The seawater circulation system would consist of parallel seawater intake (supply) and seawater return
pipelines extending from the cooling station to their respective terminal points offshore. Because of
limitations inherent in the available construction/installation methodologies and the pipe materials
themselves, and because of environmental considerations