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INTRODUCTION AND SUMMARY

1.0 PURPOSE OF THIS DOCUMENT

In November, 1988, AES Barbers Point, Inc. (AES-BP), asked the State of Hawaii
Department of Transportation for an easement across State-owned land within the Barbers
Point Deep Draft Harbor. The purpose of the easement is to allow it to construct a conveyor
that will transport coal and limestone between the harbor and a coal-fired power plant that
AES-BP intends to construct in Campbell Industrial Park. The use of State land subjects the
project to Chapter 343, Hawaii Revised Statutes, and to the requirements of Title 11, Chapter
200, of the State Department of Health's Administrative Rules.

After reviewing the request, the Department of Transportation concluded that the
power plant, which is directly associated with the conveyor for which an easement was being
requested, had the potential to significantly affect the environment. Accordingly, it determined
that an environmental impact statement (1S) should be prepared and filed an EIS Preparation
Notice with the Office of Environmental Quality Control on November 1, 1988.

Written comments concerning the project were solicited from interested parties, and a
Draft Environmental Impact Statement (DEIS) was prepared. The DEIS was officially received by
the State Office of Environmental Quality Control on March 8, 1989, and the 45-day comment
period ended on April 24, 1989. A number of comment letters dated after the deadline were
also received, and AES Barbers Point, Inc., responded to all those that arrived through May 20,
1989.

This Final Environmental Impact Statement contains copies of all the comment letters
and the responses to them. Where appropriate, the text of the impact statement has been
revised to expand the discussion of key issues, to incorporate additional information concerning
the design of the project, and to correct minor inaccuracies. It meets the content requirements
set forth in Section 18, Chapter 200, Hawaii Administrative Rules.

2.0 PROJECT DESCRIPTION
AES-BP has signed a contract with the Hawaiian Electric Company (HECO) committing it

to construct a large coal-fired cogeneration facility (power plant) in Campbell Industrial Park. It
will use fluidized bed combustion technology to achieve low air pollutant emission rates and

high thermal efficiency. The facility will be located on the northern side of Kaomi Loop,”

between the City's HPOWER refuse-to-energy facility and the Hawaiian Cement Company
plant. The power plant will be capable of supplying approximately 180 megawatts of electricity
to HECO and 30,000 pounds of steam per hour to the nearby Chevron Hawaiian Refinery.

The AES-BP power plant will consume approximately 660,000 tons of coal and 40,000
tons of limestone each year. These materials will be delivered to the Barbers Point Deep Draft
Harbor in 60,000 ton capacity ships. They will be unloaded using the bulk cargo handling
facilities now being developed at Pier 6 and transported to the site via a 1.5-mile long conveyor
that AES-BP will construct.

A preliminary site plan for the power plant is shown in Figure 1-4. Major features of the
facility include the conveyor; the power generation building supporting the boilers, the steam
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turbines, and the generator; storage piles for the coal and limestone used in the boilers and the
ash produced by the combustion process; a cooling tower; and miscellaneous ancillary
structures. Most structures will be under the 60-foot height limit applicable to the industrially
zoned parcel, but the power generation building will be about 160 feet high, and several other
structures will be 60-120 feet high. The smokestack, which is not governed by the building
height limits will be approximately 290 feet high. This is the same as the stack on the adjoining
HPOWER facility, and the FAA has already determined that it will not constitute a hazard to air
navigation.

3.0 NEED FOR THE PROJECT

All of the electrical power produced by the project will be sold to the Hawaiian Electric
Company for distribution to its customers. HECO needs the generating capacity which the
cogeneration facility will provide to meet the peak demand forecast for 1992 and beyond.
Process steam from the facility will be sold to the Chevron Hawaiian Refinery for use in their
refinery operations; this will make their products more competitive with those from other
refineries.

HECO's analysis of the available alternatives and testimony before the State Public
Utilities Commission has shown that the contract under which the power would be purchased is
the most economical means of obtaining the power the utility needs to meet its customers'
needs. Failure to add additional capacity will increase the likelihood that its customers will
experience brown-outs and power failures that will cause them severe economic losses.

4.0 SUMMARY OF IMPACTS

4.1 EXISTING USES

As noted above, the facility is focated between a waste-to-energy facility and a cement
plant near the middle of the island's largest heavy industrial area. Both the power plant site and
the conveyor right-of-way are currently vacant, so that no existing uses need be displaced.
Adherence to existing air and water quality standards, as well as to other development standards
(such as noise, setback, and landscaping), is expected insure that the facility does not adversely
affect its neighbors.

4.2 SOILS AND AGRICULTURAL PRODUCTIVITY

The soil on the land occupied by the power plant and conveyor is poorly suited for
agriculture. While a portion of the conveyor route is still zoned "Agriculture”, it is poor farmland,
and there is virtually no possibility that it will ever be cultivated. Hence, its conversion to an
urban use will not decrease agricultural productivity. The soils are suitable for the type of urban
development that is proposed.

4.3 WATER USE AND QUALITY
The project will consume approximately 291,000 gallons of potable water per day. It is
anticipated that this will be drawn from the existing Board of Water Supply system serving

Campbell Industrial Park. The water would be made available under a joint agreement
currently being negotiated between the Board of Water Supply, the Hawaiian Electric
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Company, the James Campbell Estate, and AES Barbers Point. If successfully concluded, the
agreement will make water from sources at HECO's Waiau Generating Station available to the

Board of Water Supply.

The project will increase the volume of storm runoff from the site. The Campbell
industrial Park storm drainage system has been sized to accommodate the increase; hence, no
flooding is anticipated. The only aspects of the project which are substantially different from
other development at the park are the coal, limestone, and ash storage piles, and these contain
little soluble material. Runoff from these will be collected and held in retention basins until
sediment has settled out. Consequently, the quality of the runoff from the facility is expected to
be similar to the quality of the runoff from other parts of the industrial park.

Makeup water for the cooling system will be drawn from the upper limestone aquifer
beneath the site via on-site wells. It is expected that this water will resembie seawater in quality,
A portion of this water will be lost to evaporation as it passes through the evaporative cooling
tower. In order to prevent the build-up of concentrated salts within the cooling system, water
will be continuously removed from it and injected into a second, deeper limestone aquifer
where water quality also resembles that of seawater. Small quantities of neutralized wastewater
from the demineralizer blowdown, preboiler and boiler chemical cleaning waste, and internal
drains will be mixed with the cooling water before reinjection into the lower aquifer.

These withdrawals and discharges are not expected to significantly alter surface water
quality. Some change in groundwater quality (increased temperature and salinity) is to be
expected, but since the water in the two limestone aquifers is already much too saline to be
used for other purposes, this change is not believed to be significant. The discharge will increase
the temperature of the groundwater body into which it is injected, but the heat will be
dispersed over a wide area before seeping into offshore waters.

4.4 AIR QUALITY

The proposed project qualifies as a significant new source of sulfur oxides, nitrogen
oxides, and particulates. An air quality impact analysis performed by Black & Veatch showed
that the facility is utilizing the Best Available Control Technologies (BACT) and that the project
will not cause or contribute to any violation of Federal Ambient Air Quality Standards. It also
confirmed that the project would not cause the available PSD (Prevention of Significant
Deterioration) increment to be exceeded.

4.5 FLORA AND FAUNA
Surveys of the power plant site and the conveyor route have shown the species present

are typical of those found throughout the Ewa Plain. No rare or endangered flora or fauna would
be adversely affected. Similarly, there are no plants or animals of commercial value.

4.6 HISTORIC AND ARCHAEOLOGICAL SITES
The Historic Sites Section of the State Department of Land and Natural Resources has
indicated that there are no archaeological or historic resources on the power plant site.

Valuable palaeontological remains are present in an area near the intersection of Hanua Street
and Malakole Road through which the conveyor would pass. However, AES-BP has modified
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the conveyor alignment and made other design provisions that eliminate the need to fill any of
the sinkholes which contain these remains. '

4,7 NOISE IMPACTS

Mechanical equipment at the facility, principally in the generation building and the coal
and limestone crushing building, will create substantial amounts of noise. However, preliminary
noise modeling indicates that State and City & County noise standards can be met through the
use appropriate sound reduction design techniques.

4.8 TRANSPORTATION IMPACTS

The project will generate a substantial number of peak-hour vehicle-trips during the
peak construction period. Total traffic will remain well within the capacity of the existing
roadways, however. Hence, no significant adverse impact on service levels is anticipated.

The coal and limestone used by the facility will be delivered to the Barbers Point Deep
Draft Harbor. A new bulk cargo handling facility is currently being developed there, and the
AES-BP project will use only 10 to 20 percent of its capacity. Current plans are to use a conveyor
to transport coal and limestone between the Barbers Point Deep Draft Harbor and the power
plant site. In the event this proves impractical, trucks will be used instead. If local uses for the
ash cannot be found it will be pelletized and trucked back to the harbor. Ships will carry it out-
of-state for use or disposal. More than sufficient roadway capacity exists to accommodate the
expected number of trucks.

4.9 VISUAL IMPACTS

Most of the proposed project is beneath the 60-foot height limit imposed by the Land
Use Ordinance (LUO) and Ewa Development Plan. A few structures exceed this height,
however, and an LUO waiver is being requested. The facility is located between the City's
HPOWER facility and the Hawaiian Cement plant, both of which already contain structures
higher than 60 feet. The addition of the proposed facility will not interfere with existing views or
alter the existing visual character of the area.

4,10 SAFETY/NATURAL HAZARDS

The FAA has determined that the stack and other tall buildings associated with the
project do not constitute a hazard to air navigation. The facility will meet current seismic design
standards, and there is no significant threat of volcanic activity in the project area. The facility lies
outside the tsunami inundation zone. On-site grading will be designed to insure that the facility
is not subject to localized flooding. The use of toxic chemicals and other dangerous materials is
not central to the facility's operation (although small quantities of a few hazardous materials may
be on the site at times for cleaning and other maintenance work).
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4.11 SOCIOECONOMIC IMPACTS

The project will not displace any existing uses, and it is compatible with nearby industries.
Investment in the facility will exceed $300 million, and this will generate jobs and dollar flows
within the Hawaiian economy. Peak construction employment is estimated at over 450
full-time positions, and 70 persons will be employed full-time once the facility begins full-scale
operation. Wages at the facility are expected to be well above the island-wide average, and
total annual expenditures of $30 million and $16 million are forecast for the construction and
operational periods, respectively.

The power produced at the facility will be sold to the Hawaiian Electric Company under
the terms of a 30-year contract. The power's cost to HECO will increase more slowly than the
overall rate of inflation, helping it to control electrical power costs to consumers. The availability
of power from this coal-fired plant will help reduce Oahu's dependence on imported oil. This,
in turn, will reduce. the potential for damage to the island's economy as a result of rapid oil price
fluctuations. _

5.0 SUMMARY OF PROPOSED MITIGATION MEASURES

The project incorporates the most advanced combustion technology currently in use. As
a result, air pollutant emissions are as low as those from any major power generation facility in
the country, and significantly lower than the emissions from currently operating electric
generating units.

Adverse water quality effects are being avoided by using groundwater, rather than surface
water, for cooling, and by reinjecting the heated water into a separate aquifer from that used to
supply existing cooling water wells in the vicinity. A portion of the water consumed by the facility
will come from water that has already been allocated to the Campbell Industrial Park parcel on
which it is located. Negotiations are underway which are expected to result in the remainder of
the potable water that the project will draw from the Board of Water Supply system being offset
by water from its Waiau Generating Station that HECO will make available to the Board of
Water Supply.

By using a conveyor to transport coal and limestone between the harbor and the
generating station, AES-BP is attempting to minimize the effect that the project will have on the
roadways within Campbell Industrial park. Even if it became necessary to transport the materials
by truck, traffic volumes on Hanua Street and Malakole Road would remain well below their
capacities.

The project site will be landscaped in accordance with the James Campbell Estate’s design
guidelines for the industrial park. This will match existing development in the area and insure
that the facility blends pleasingly into the neighborhood.

6.0 SUMMARY OF PERMITS REQUIRED AND UNRESOLVED ISSUES

The analyses presented in this report indicate that the proposed project will not have a
significant adverse impact on the environment. No major controversies concerning its
implementation are known to exist at the present time. However, some uncertainties remain
and, as indicated in Table A, numerous discretionary permits are required before the project
can be implemented. The issues relating to each of these permits are summarized below.
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6.1 AIR AND WATER PERMITS

The proposed facilities require construction and operation permits from the State
Department of Health air quality section. The analyses carried out by AES-BP indicate that the
project will easily meet Federal and State emission and ambient air quality standards, as well as
the requirement for the use of Best Available [air pollution} Control Technology. It appears as
though the combined emissions from all facilities within Campbell Industrial Park may exceed
the available PSD increment for particulates, but the AES-BP facility makes no contribution at
the point where this occurs. The State Department of Health and the U.S. Environmental
Protection Agency have not yet completed their review of the permit applications. Hence, their
final position relative to the matter cannot be determined at this time.

Cooling water for the proposed facility will be drawn from the limestone aquifer
underlying the site. Exploratory drilling and testing permits have been issued, but the State
Water Commission will not approve water withdrawal permits until after the wells have been
drilled and tested. The major question that remains relative to this aspect of the proposal is the
extent to which it might adversely affect cooling water wells located at the adjacent HPOWER
project. AES-BP's analysis indicates that this will not be a problem, but this cannot be confirmed
until the pump tests have been completed.

As previously indicated, it is expected that the potable water needed by the proposed
facility will be obtained from the Board of Water Supply system. This involves a complex
agreement between AES-BP, HECO, the James Campbell Estate, and the BWS; hence, many of
the factors that are involved are beyond AES-BP's control. While it is considered highly likely
that the parties will reach a satisfactory agreement, one has not yet been finalized. Alternate
means of obtaining the water are technically feasible, but their economic viability is uncertain.
Hence, the water issue remains an important one for the project.

6.2 CONVEYOR VERSUS TRUCK TRANSPORT

AES-BP intends to use an overland conveyor to transport coal from the Barbers Point
Deep Draft harbor to the power plant site. However, final plans and binding cost proposals for
the conveyor are not yet available. Simifarly, while tentative easement agreements have been
reached with the owners of the land which the conveyor would cross, final agreements
containing specific contractual language and costs have not yet been signed. Consequently, it is
still possible that AES-BP will transport materials using trucks rather than the conveyor. The
effects of this alternative transportation method are discussed in the body of the report.

6.3 EXCEPTIONS FROM LAND USE CONTROLS

Parts of the proposed power plant and conveyor exceed the applicable building height
limits. Hence, an LUQO waiver is required. Numerous other industrial activities within Campbell
Industrial Park have already been granted exceptions to the height limit, and it is expected that
this request will not be controversial. However, the Department of Land Utilization must act on
the request before this can be stated with certainty.

A portion of the conveyor crosses the State Agricultural District. The proposed use is a
conditional use, rather than a principal use in the Agricultural District. Hence, AES-BP expects
to file a Conditional Use Permit request for that part of the project. Although the power plant
itself is essentially an industrial use, it is not a permitted use in the |-2 District; hence, a
Conditional Use Permit will also be required for it.
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CHAPTER 1
PROJECT DESCRIPTION

1.1 _INTRODUCTION

in the spring of 1988, AES Barbers Point, Inc. (AES-BP) signed a contract with the
Hawaiian Electric Company (HECO) committing AES-BP to construct and operate a coal-fired,
146,000,000-watt-capacity net power plant in Campbell industrial Park (see Figure 1-1). The
contract is for a minimum of 30 years. The contract was negotiated as a result of a request for
proposals issued by HECO on June 4, 1987, and contains many performance guarantees which
protect the utility's interests.

Subsequently, AES-BP has determined that a slightly larger unit would provide
substantially better economic performance and has discussed the possibility of integrating a 180-
megawatt facility into its system. Consequently, AES-BP is currently seeking approval of a 180-
megawatt cogeneration facility, and the analyses presented in this report are based on that size.
They also assume the sale of up to 30,000 pounds of steam per hour to the Chevron Hawaiian
Refinery.

All of the electrical power generated by the facility will be sold to HECO and distributed
to customers through the utility's existing power transmission grid. The facility will also sell steam
to the existing Chevron Hawaiian Refinery. Hence, it will be treated as a "qualifying
co-generation facility" as defined by the Public Utilities Regulatory Act of 1978 (PURPA) and
Hawaii Administrative Rules (§6-74).

The power plant will use an environmentally advanced coal-burning technology known
as "Circulating Fluidized Bed" (CFB) combustion. In this technology, the coal is burned together
with limestone, which absorbs virtually all the sulfur naturally present in the coal before it enters
the exhaust gases. This virtually eliminates the release of sulfur dioxide (SO}, the major pollutant
associated with the use of coal as a fuel. The low combustion temperatures used in the boiler
also significantly reduce nitrogen oxide emissions as compared to conventional boilers.

AES Barbers Point, Inc. has negotiated a long-term contract for Indonesian coal with a
joint venture composed of British Petroleum, Ltd. and CRA, Ltd. (a major Australian coal
supplier); the contract ensures a steady supply of fuel for the facility at favorable prices. Because
of this and the high thermal efficiency of the proposed units, the electrical power generated at
the proposed facility will be less expensive over the long term than power from other power
generation alternatives available to HECO. These cost savings will lead to lower electrical power
prices for Oahu's consumers than if the power is obtained from other sources. The contract
with AES will also tend to reduce the volatility of electrical rates caused by rapid changes in oil
prices.

On June 1, 1988, HECO submitted an application to the Public Utilities Commission
requesting a "Certificate of Service" for the proposed new facility. Hearings on the project were
conducted on October 26-28, 1988, and a decision on the application is expected in the
second quarter of 1989.

The remainder of this chapter discusses the need for the proposed power generation
facility and describes its major components. It is organized as follows:
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. Section 1.2 describes the relationship between the Hawaiian Electric Company's
existing and planned generating capability and the forecast demand for electrical
power. It explains why additional generating capability is needed.

. Section 1.3 briefly describes AES Barbers Point's contract with HECO and its
parent company’s experience with similar power generation projects on the
Mainland.

. Section 1.4 describes the details of the proposed facilities, including the power

plant itself; the conveyor system that will transport coal, limestone, and ash
between the Barbers Point Deep Draft Harbor and the cogeneration facility; and
other ancillary facilities.

. Section 1.5 summarizes the construction schedule and estimated cost of the
project.

1.2 EXISTING AND PLANNED POWER GENERATION AND TRANSMISSION FACILITIES

1.2.1  EXISTING AND PLANNED POWER GENERATION FACILITIES

The Hawaiian Electric Company is the designated electric utility company for Oahu. As
shown in Figure 1-2, it owns and operates three fossil-fuel fired generating stations on the island.
They are located in downtown Honolulu, at Waiau on the northern shore of Pear! Harbor's East
Loch, and at Kahe on the island’s Leeward coastline. The "installed capacity" (as of December
31, 1987) and the amount of electrical power generated at each facility during calendar year
1986 are shown in Table 1-1.

In addition to HECO's three conventional generating stations, the utility also obtains
power from several other sources as shown in Table 1-2. In 1986, about 1.5 percent of the
electrical power HECO delivered to its customers was obtained from these sources under
"purchase power" agreements. All of these agreements are for "surplus" power, meaning that
HECO is not assured that it will be available when needed by the utility.

In addition to these existing units, HECO has also entered into a purchase power
agreement with Kalaeloa Partners, Inc. Under the terms of the contract, Kalaeloa Partners, Inc.
will construct and operate a "combined-cycle" cogeneration facility in Campbell industrial Park.
That facility will produce electrical power using a combination of combustion and steam
turbines. Approximately 180 megawatts of the power will be sold to HECO. The remainder will
be sold to Hawaiian Independent Refinery, Inc. {HIRI) in the form of steam: to be used in HIRI's
petroleum refining operations. It is expected that the first phase of the Kalaeloa project (a
70-megawatt combustion turbine) will begin operation in late 1989, with the other units
coming on-line in 1991. The availability of power from this source will help HECO meet the
immediate need for additional generation capacity. Over the long term, it will complement the
AES-Barbers Point facility.

1.2.2  EXISTING AND PLANNED POWER TRANSMISSION FACILITIES

Power from existing generating units is transmitted to users throughout the island via an
integrated system of overhead lines and underground cables. Transmission Lines are used to
carry electricity over relatively long distances from HECO's generating stations to major
substations located throughout the island (see Figure 1-2). On OQahu these are typically
energized at either 138 or 46 kilovolts (KV) ( a kilovolt is 1,000 volts). All other electric power
lines are known as Distribution Lines. On Oahu these are typically energized at fess than 46 KV.
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Table 1-1.Installed Capacity and Power Generated by Generating Station: 1986.

INSTALLED CAPACITY:

Rated Capacity

in megawatts)2 Year
Power Plant/Unit Normal Emergency Type of Unit installed
HONOLULU: Unit 8 58 38 Steam Turbine 1954
Unit9 _ 58 60 Steam Turbine 1957
Honolulu Total = 116 118
WAIAU: Unit 3 50 50 Steam Turbine 1947
Unit 4 50 50 Steam Turbine 1350
Unit 5 58 51 Steam Turbine 1959
Unit 6 58 60 Steam Turbine 1961
Unit 7 921 95 Steam Turbine 1966
Unit 8 g21 95 Steam Turbine 1968
Unit 9 52 55 Combustion Turbine 1973
Unit 10 50 53 Combustion Turbine 1973
Waiau Total = 502 519
KAME: Unit 1 92 95 Steam Turbine 1963
Unit 2 901 95 Steam Turbine 1964
Unit 3 g 97 Steam Turbine 1970
Unit 4 931 g7 Steam Turbine 1972
Unit 5 1457 156 Steam Turbine 1674
Unit 6 1461 156 Steam Turbine 1981
Kahe Total = §£59 696
SYSTEM TOTAL = 1,277 1.333

POWER GENERATED BY GENERATING STATION:

Cenerating Station Net1986 MW-Hours3
Honolulu 217,037
Wajau  Steam 1,663,396
Combustion Turbine 6,170,840
Kahe: 3,951,583
5,838,189

! These ratings are based on the unit operating at five percent over-pressure, all heaters in.
Unit ratings are based on the HECO Production Department's testing program.

3 Net MW Hours are total megawatt-hours generated less requirements for in-plant auxiliary
equipment.

Source: Hawaiian Electric Company, Inc., "HECO Generating Unit Ratings for Long-Range
Planning", dated August 25, 1986; 1986 Power Generation is from HECO Technical
Services Department.
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Table 1.2,  Non-Utility Electrical Power Generating Units From Which HECO Purchases

Power.

Name of Source

Waialua Plantation

Oahu  Sugar

Hawaiian Electric

Systems (HERS)

Hawaiian indep. Refinery
{gas turbine)

C & H Aiea Refinery
Kahuku Seafood Plantation

Amorient Aquacultural Int.

Tanaka Store

Kalihi Photovoltaic Home

Source: Facilities data from Ladd, R.D., Manager, HECO Distribution Engineering Department
' Internal Memorandum entitled Summary of Customer

{(December 20, 1985).
Ceneration Connected in Parallel with HECO System; 1986 purchase power figures

Ceneration
Tvpe

Biomass
Biomass

Wind

Co-generation

Co-generation
Wind
wind
Wind

Photovoltaic

Rated
Capacity

12.5 MW
12.5 MW

12.2 MW

2.4 MW

99 MW

2 MW

012 MW

002 MW

1986 Sales to
HECO (KW hours)

29,552,000
21,864,000

7,424,000

35,664,000

542,000
0
184,320
937

not avail.

are from HECO Customer Service Department, Revenue Accounting Division (no
date) "Purchased Power (Feedback) Report for 1986".
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The Hawaiian Electric Company is currently in the process of selecting an alignment for new 138-
KV power transmission lines to serve the Ewa Plain. In addition to these regional improvements,
HECO expects to install:

* new termination facilities at the Campbell Industrial Park (CEIP) 138-KV Substation;
* new switching facilities at the proposed Kalaeloa Power Plant (see Section 1.2.1, above);

* a new single-circuit 138-KV transmission line from the CEIP Substation to the Kalaeloa Power
Plant and on to the AES-BP facility; and

* a double-circuit 138-KV transmission line between the proposed AES-BP power plant and
the CEIP Substation.

The interconnection facility will also serve the City's waste-to-ener lant.
Yy gy p

1.2.3 NEED FOR ADDITIONAL GENERATION CAPABILITY

1.2.3.1  Forecast Power Use

HECQ's Forecast Planning Committee is responsible for developing and updating the
utility's load forecasts. The forecasts are based on observed changes in customer use patterns,
development proposals which could affect the number and/or type of customers, and other
relevant factors. The System Planning Department utilizes these forecasts, along with other
relevant data, to determine when additional generation capacity will be required.

Table 1-3 and Figure 1-3 show the actual annual peak electrical power use on Oahu for
the years 1976 through 1987 and the Forecast Planning Committee's April 12, 1988, peak load
forecast for 1988 through 1994, They indicate a significant increase in the peak load that must
be served.

1.2.3.2 System Capacity Criteria

HECO employs three long-range planning criteria to determine the need for additional
generating capacity. They are:

(1} 30-Percent Reserve Rule. HECO conducts a regular maintenance program that
minimizes unplanned unit outages. (For example, over the past few years unplanned
outages of HECO's steam units have forced them off-line only 3 percent of the time.)
When similar unplanned outages occur on the mainland, many utility companies are
able to meet their system needs by purchasing power from other companies
interconnected on the same regional power grid. Because its isolation prevents HECO
from doing this, the company’'s goal is to maintain a generating capacity 30 percent
higher than the expected peak demand.

{2) Load Service Capability Rule. This rule states that the sum of the normal capability
ratings of all available units {i.e., all units that are not off-line for planned maintenance)
minus the normal capability rating of the largest available unit must equal or exceed the
system peak load to be supplied at 60 Hz. In practice, this means that the utility must be
able to serve the system's peak demand even if its two largest units (currently Kahe Units
5 and 6) are inoperative,
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Table 1-3. HECO System Capacity and Reserve Margin (in Megawatts): 1976 Through

1994.
Additions/(Reductions) Reserve Margin

Gross To Generating Capacity At Time o

Firm Year-End During Year System Peak

System  System -- “ meseeeeemerccaceeees
Year Peakl  Capacity Source Capacity MW Percent
1976 899 1,209 2572 28.6
1977 919 1,209 290 3t.6
1978 917 1,209 292 31.9 5
1979 953 1,209 256 26.9
1980 938 1,209 271 28.9 e
1981 920 1,3273 K-6; (H-5) +141; (23) 407 44.2
1982 932 1,3474 Re-rate +20 428 46.6
1983 944 1,2835.5 (W-1, 2;: H-7)  (64) 339 359
1984 935 1,283 348 37.2
1985 943 1,283 340 37.2
1986 986 1,2774 {Re-rate) {6) 291 29.5
1987 1,044 1,277 233 22.3
1988 1,067 1,277 210 19.7 B
1989 1,093 1,277 184 16.8
1990 1,116 1,347 KPGT-11 +70 231 20.7
1991 1,141 1,457 Kp.28 +110 316 27.7
1992 1,166 1,607+ AES? 150+ 441+ 37.5
1993 1,192 1,607+ 415+ 345
1994 1,218 1,607+ 389+ 31.6

Note: Bold face indicates additions during the year; parentheses indicate generating capacity
reductions during the year.

1 Figures through 1986 are actual. Figures for 1987 and beyond are the Hawaiian Electric
Company Forecast Planning Comm. September 24, 1986 forecasts.

2 Waiau 10 off 2/9-12/31/76 to repair bore fan. System peak occurred 12/13/76.

3 Honolulu Unit 5 on extended layup beginning 1/1/81 until retirement 3/31/82, decreasing
systern capacity 23 MW,

4 Several units re-rated based on Generation Department testing program.

5 Waiau Units 1 and 2 retired 12/31/82, decreasing system capacity 24 MW.

6 Honolulu 7 retired 12/1/83 prior to occurrence of system peak, decreasing capability 40 MW.
7 Kalaeloa Partners Phase 1 Gas Turbine.

8 Kalaeloa Partners Phase 2 (additional gas turbine plus steam turbine).

% AES Barbers Point, Inc. coal-fired 150+-megawatt steam turbine.

Source: Hawaiian Electric Company
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(3) Quick Load Pickup Rule. This rule states that there must be enough generation capacity
running in economic dispatch (referred to as "spinning reserve") so that upon trip out of
any one unit, the remaining units will have sufficient quick-load pickup capability to
restore system frequency to at least 58.5 Hz within 3 seconds.

To maintain the reliability of the system, individual generating units are periodically taken
off-line for routine maintenance, which includes boiler cleaning, overhaul of auxiliary
equipment, and disassembly, inspection, and repair of the turbine-generator. While units are off-
ling, the generating capacity of the system is reduced accordingly. The frequency and duration
of these planned outages varies with the type, size, and age of the unit, but each unit is typically
off-line for two to eight weeks at least once every other year. Whenever possible, regular
maintenance activities for the largest units are scheduled between the March and July the time
when the peak demand for electrical power is typically lowest.

1.2.3.3 HECO Generation Resources Plan

HECO regularly reviews the adequacy of it generation resources. The purpose of these
reviews is to determine, using the peak load forecast provided by the Forecast Planning
Committee:

» When additional generating capacity would be required;
» The type and size of additional generating capability that should be installed; and
+ Where the new generating capacity should be located.

in making these determinations, the company attempts to achieve three fundamental
objectives:

(1 Lowest total costs (i.e., the sum of capital, operating and maintenance, and fuel costs) to
the utility.

@ High reliability, including a dependable fuel supply.

3) Compatibility with HECO's existing plans to integrate large-scale non-utility generation
sources, such as the City's refuse-to-energy plant {(HPOWER) and geothermally-produced
electrical energy, with the HECO generation system.

1.2.3.4 Forecast Peak Demand Versus Existing Generating Capacity

As shown in Table 1-1, the installed capacity of the generating units at HECO's three
generating stations amounts to 1,277 MW. The existing "purchase power agreement" sources
(see Table 1-2) provide power to HECO's system and reduce fuel use by the utility. However,
they do not provide power on a regular and predictable basis, and so cannot be relied upon to
meet peak demand.

Figure 1-3 shows the generating capability that HECO needs to satisfy the criteria
described in Section 1.2.3.2. it assumes (1) continuation of HECO's regular scheduled
maintenance program and (2) completion of all phases of the Kalaeloa Power Plant described in
Section 1.2.1, above. The chart shows that additional generating capability is needed now, and
that power will be needed from both of the proposed power plants in order to meet the forecast
demand. This need, together with the cost savings offered by AES's modern fluidized bed
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combustion system, led HECO to conclude the purchase power agreement with AES-BP
described in Section 1.3 below.

1.3 AES-BP'S PURCHASE POWER CONTRACT WITH HECO

1.3.1 BACKGROUND
1.3.1.1 Kahe Unit 7

its September 24, 1986 toad forecast led HECO to decide to construct a seventh.oil-fired
generating unit at its existing Kahe Generating Station. Known as "Kahe Unit 7", the unit was to
have a capacity of 146 Megawatts and to be generally similar to Units 5 and 6 at that facility. The
boiler's combustion units were to be designed so that they could be converted from heavy fuel
oil to coal at some point in the future if this was determined to be economically advantageous;
however, plans did not include a delivery system for coal. The Public Utilities Commission was
notified of HECO's intent to construct Kahe Unit 7 on April 15, 1987, and HECO began applying
for the necessary permits. At the same time, HECO continued to explore the possibility of
purchasing the power it needed from independent power producers.

One of the purposes of the Federal Public Utilities Regulatory Act of 1978 (PURPA) and
Hawaii Administrative Rules §6-74 is to increase efficient energy use in the United States by
encouraging the development of "cogeneration facilities". Co-generation facilities are defined as
ones which produce both electrical power and useful forms of thermal energy (such as heat and
steam) for industrial, commercial, heating, or cooling purposes.

The above-referenced regulations reguire public utilities to purchase power from
qualifying co-generation facilities if the cost is less than their "avoided cost". Avoided cost is
defined as the incremental or additional costs that a utility would incur if it had to generate
power at its own facilities rather than buying it from the qualifying facility. For the purposes of
AES-BP's proposed facility, this was determined to be the cost of constructing and operating
Kahe Unit 7.

1.3.1.2 Request for Proposals From Independent Power Producers

As noted above, while HECO pursued the permits necessary to construct Kahe Unit 7, it
continued to explore the possibility of purchasing the power it needed from independent power
producers. A request for proposals was issued, and seven serious responses were received.
HECO evaluated these using the criteria specified by the PUC for use in determining avoided
cost. These included:

(1 the ability of the proposed facility to provide electrical power to the system during the
utility's peak use periods;

(2) the ability of the proposed unit to dispatch power to the grid as needed;
{3) the expected reliability of the facility; and
(4 the contract terms.
Two of the proposals passed HECO's initial screening and were the subject of further

negotiations. These were Kalaeloa Partners, Inc.'s (then known as Hawaiian Cogeneration
Associates') proposal to construct a combined cycle unit and AES-BP's proposal for a coal-fired
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a coal-fired unit utilizing a circulating fluidized bed boiler. Further review and contract
negotiations confirmed that both these proposals wouid result in lower total costs to the utility
than if it pursued the preliminary Kahe Unit 7 design. Hence, design and permitting work on
Kahe Unit 7 were suspended, and purchase power contracts were signed with both Kalaeloa
Partners and AES-BP. On June 1, 1988, HECO requested Public Utilities Commission approval
of AES-BP's contract.

1.3.2 APPLIED ENERGY SERVICE'S EXPERIENCE

AES-Barbers Point, Inc. (AES-BP), is an indirect wholly-owned subsidiary of
Applied Energy Services, Inc. (AES). AES-BP was organized specifically for the purpose of
constructing, owning, operating, and maintaining a coal-fired cogeneration facility at Barbers
Point. Applied Energy Services, inc., the parent company, is a privately held Delaware
corporation formed in 1981. Its primary business is to provide steam and electricity produced at
cogeneration facilities to industrial and utility customers. '

Since it was established in 1981, Applied Energy Services, Inc., has obtained
Public Utility Commission approvals of power contracts for approximately 1,600 megawatts of
electric generating capacity. This is more than HECO's total generating capacity. The last six
projects it has initiated have all utilized the same circulating fluidized bed technology
incorporated in the facility proposed for Campbell Industrial Park. Not just a contractor or
developer, AES owns and operates its cogeneration plants; this ongoing involvement gives it a
vested interest in the long-term efficiency and reliability of its projects. AES’s power plant
experience to date includes the following:

Size Constr, Cost st Year of
Plant/Location Type in MW (inmillions}  Qperation
Deepwater/Texas Pet. Coke 140 $ 275 1986
Beaver Valley/PA Coal 120 226 1987
Placerrita, CA Gas CC 100 120 1988
Thames, Conn, Coal CFB 180 250 1989
Shady Point, OK Coal CFB 300 475 1990
Riverside, New Eng. Coal CFB 180 280 1993
Cedar Bay, FiL Coal CFB 225 420 1992
Middle Branch, MD  Coal CFB 225 420 1994
Cumberland, MD Coal CFB 180 300 1995

Total 1,650 $2,766

1.4  PROJECT DESIGN
1.4.1 LOCATION

 The proposed power plant is located on the northern side of Kaomi Loop in Campbell
Industrial Park (portion of TMK 9-1-26:28). It is immediately south of the City and County of
Honolulu's resource recovery facility and just north of the Hawaiian Cement Company's cement
plant (see Figure 1-1). The parcel on which the cogeneration facility will be constructed is
currently owned by the James Campbell Estate and leased by Hawaii Project Management , Inc.
Once the power plant receives the necessary governmental approvals, AES-BP will sub-lease
the property. The conveyor used to transport coal and limestone between the harbor and the
power plant site will be constructed within easements AES-BP is acquiring from the City &
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County of Honolulu, Hawaiian Electric Company, Hawaii Project Management, inc., Chevron
USA, the James Campbell Estate, and the State of Hawaii.

Road access to and from the power plant site is via the Palailai Interchange of the H-1
Freeway, Kalaeloa Boulevard, and Kaomi Loop. The H-1 Freeway, Malakole Road and Kalaeloa
Boulevard are publicly owned and maintained roadways. The other streets that would be used
are owned and maintained by Campbell Estate, which developed the industrial park.

The power plant site is relatively level. Consequently, construction of the facility will
require only modest amounts of grading. No blasting will be required. The electrical substation
site and the conveyor alignment are also level. Hence, no substantial site grading will be
required for these facilities, B

1.4.2 GENERATING STATION
The proposed power generation complex consists of six major subsystems:

power generation units (boilers, turbine generators, and related subsystems);
steam condenser cooling system;

waste treatment and disposal systems;

electrical power transmission system; and

process steam delivery system.

* * & o @

Brief descriptions of each of these subsystems are provided below. Figure 1-4 presents a
preliminary site layout of the power generating station site. A perspective drawing based on a
preliminary plan for the power plant is shown in Figure 1-5; the site layout has since been
refined, but the overall appearance is similar. A simplified process flow diagram showing the
movement of fuel, water, and waste materials through the facility is shown in Figure 1-6. The off-
site coal, limestone, and ash handling systems are described in Section 1.4.3.

1.4.2.1 Boilers and Turbine-Generators

At the heart of the planned cogeneration facility are two coal-fired, circulating fluidized
bed (CFB) boilers (see Figure 1-7). This steam will drive one single-shaft condensing steam
turbine generator. The boilers will be equipped with economizers and air pre-heaters to
increase their thermal efficiency.

The proposed cogeneration facility will consume approximately 660,000 tons per year of
0.4 1o 1.5 percent sulfur coal. All coal contains sulfur. In traditional boilers this is converted into
sulfur dioxide {(SO3) when it is burned, and the SO, must then be removed from the flue gases
using “scrubbers" before being released to the environment. AES-BP's circulating fluidized bed
(CFB) design uses a more advanced approach. it burns coal at a relatively low temperature on a
bed of limestone; high pressure air is injected into the limestone to keep it circulating. The
limestone captures the sulfur in the coal before it is converted into SO, eliminating the need for
scrubbers and providing very low emission rates. The lower combustion temperature used by
this technology is also beneficial in that it inhibits the formation of nitrogen oxides, another
major pollutant produced by conventional fossil fuel power plants.
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The exhaust gases leaving the boilers will contain three major types of particulate matter,
The first is gypsum (calcium sulfate), which is formed by the reaction between sulfur in the coal
and the calcium in the limestone {calcium carbonate). The second is fly ash, which is unburned
minerals entrained in the hot exhaust gas. The last is un-reacted limestone {calcium oxide).
Fabric filters will remove approximately 99.9 percent of these from the exhaust gases before they
are released to the atmosphere. As a result, the exhaust gases will be essentially invisible when
they leave the smokestack.

Because its operating costs will be low relative to Hawaiian Electric's existing units, it is
expected that the power plant will be operated nearly continuously as a base load unit. $mall
amounts of low sulfur No.2 fuel oil will be used for short periods during start-up and very-low-
load operation. The fuel oil will be purchased from one of the two oil refineries located in
Campbell Industrial Park and trucked or piped to a 100,000 galion capacity, above-ground
storage tank located on the power plant site. The storage tank will be surrounded by a pollution
control berm and will comply with all applicable codes.

The boilers, turbine-generators, and other equipment will be housed in metal frame
structures similar to those used at HECO's existing power plants. Standard construction
techniques will be employed, with construction materials being brought to the site by truck.
The facility contains several very large components, including the turbine, electrical generator,
and boiler. Because of their size and weight, special oversize trailers will be used to transport
them, and special arrangemnents wiil be made to insure that their delivery does not unnecessarily
disrupt traffic.

1.4,2.2 Cooling System

After steam passes through the turbine-generator it must be returned to a liquid state by
cooling. This will be done in a wood-frame, counterflow, mechanical draft cooling tower. The
system keeps the extremely pure water used in the steam side of the system separate from the
saline cooling water flow (See Figure 1-8).

The cooling water flow consists of saline groundwater from four 100-foot deep wells
located on the project site. Three wells can supply all the cooling water needed for full power
operations, with the fourth serving as a backup source. The extra well also aliows normal
rotational maintenance of the supply wells. As shown in Figure 1-8, total pumpage during full-
power operations will be approximately 7,400 gallons per minute (gpm). This will come from
the upper limestone aquifer which underlies the site. Evaporation losses from the system at full-
power operation will be approximately 1,500 gpm.

After passing through the cooling tower, the groundwater will be re-injected into a lower
limestone aquifer, probably at a depth of about 350 feet. Results of previous testing indicates
that a relatively impermeable sedimentary aquiclude separates the upper limestone aquifer
from which the saline cooling water will be withdrawn from the lower aquifer into which it will
be reinjected. It is expected that this aquiclude will prevent the reinjected water from being
drawn into the supply wells.
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1.4.2.3 Waste Treatment and Disposal

As shown in Figure 1-8, the power plant will generate several types of waste streams.
These include sanitary wastewater; output from the chemical treatment (neutralization) facility
and blowdown water from the demineralizer; effluent from plant and equipment drains;
evaporation from the cooling water system; runoff from the coal, ash pellet, and limestone
storage piles (after settling in the detention basins); and surface rainfall runoff. The amount and
composition of each of these are summarized below and discussed further in Section 3.2.

»  Sanitary Wastewater. The facility is expected to generate an average of 4-5,000 gallons
per day of sanitary wastewater from toilets, sinks, etc. This will be collected and given
secondary-level treatment in an individual wastewater treatment plant before being
injected into the upper limestone aquifer.

+  Chemical Wastewater. Approximately 95 percent of the chemical wastewater from the
facility will be in the form of demineralizer blowdown. This demineralizer waste consists
of materials removed from the potable-quality water obtained from the Honolulu Board
of Water Supply system. The remainder of the wastewater consists of preboiler and
boiler chemical cleaning waste and flows from chemical feed area drains, chemical
storage area drains, and [aboratory drains. These wastes will be neutralized on a batch
basis in a chemical-resistant neutralization basin. A mixer will be used to enhance the
self-neutralizing tendencies of the alkaline and acid waste streams that enter it. The
neutralized wastes {(which are classified non-hazardous} will be combined with cooling
tower blowdown and other plant wastewater and discharged into the cooling water
reinjection wells.

+ Plant and Equipment Drains. Water that collects in plant and equipment drains will be
passed through oil separators. The clean portion will be mixed with the cooling water
and reinjected with it. The oily residue will be periodically removed from the separators
and sent to a recycling facility.

»  Storage Pile Runoff. Runoff from the coal, limestone, and ash pellet storage piles will be
collected and held in retention basins to remove suspended sediment, then discharged
to the deep-well injection system. The basins are designed to hold runoff from a 24-hour
rainfall having an average recurrence interval of once in 10 years. Overflows from the
storage basins caused by more severe rainfall events, as well as other site runoff, will be
directed into the existing stormwater drainage system.

+ Fly and Bed Ash The power plant is expected to generate approximately 100,000 tons
per year of fly and bottom ash. Two uses for this are being considered. The first, and
most desirable from the viewpoint of AES-BP, is to sell it locally or to off-istand users for
use in cement, concrete, and other construction materials. The second, which will be
employed if a productive use for the ash cannot be found, is to transport it back to the
harbor and return it to the mine from which it originated. AES's contract with the coal
supplier requires the supplier to accept the ash. If the ash is to be transported back to
the mine, it will be enclosed and stabilized to eliminate dust. The current design calls for
the ash to be "pelletized", i.e., mixed with water and shaped into pellets the size and
shape of marbles. The pellets are hard, inert, and dust free. Analyses of fly and bottom
ash from facilities similar to that proposed by AES Barbers Point, Inc., indicate that it will
not qualify as a hazardous waste.
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* Cooling Water Evaporation and Drift. Approximately 1,500 gallons of water per minute
will be lost from the cooling tower to evaporation and drift. 1t is estimated that between
98 and 99 percent of this will be in the form of evaporation. Drift losses are expected to
be less than 1 to 2 percent of the total loss.

1.4.2.4 Electrical Power Transmission Lines

Dispatch and routing of the electrical power generated at the facility will be controlled
by HECO. It will use the transmission system described in Section 1.2.2 above.

1.4.2.5 Process Steam System

As previously stated, AES-BP will sell steam to the Chevron Mawaiian Refinery. The
steam will be used to satisfy a portion of Chevron's process steam needs. While this steam will
account for only a small percentage of the total energy output of the facility, it is important
because it makes the power plant a "qualifying facility" as defined by the Public Utility Regulatory
Act of 1978 and Title 6, chapter 74, Hawaii Administrative Rules.

1.4.3 COAL, LIMESTONE, AND ASH PELLET HANDLING AND STORAGE

The proposed power plant will consume approximately 660,000 tons per year of coal
and 40,000 tons per year of limestone. It will also generate approximately 100,000 tons per year
of fly and bottom ash. Current plans call for materials to be carried to and from Oahu in 60,000
metric ton ocean-going ships having a maximum draft of 37 feet. The ships will dock at Pier 6 in
the new Barbers Point Deep Draft Harbor. The coal and limestone will be transferred between
the plant site and the harbor using a mechanical conveyor system or by truck.

1.4.3.1  Ship Unloading/Loading

Hawaii Pacific Industries, Inc. (HPI) will provide ship loading and unloading facilities at the
Barbers Point Harbor. The facility will be a general purpose design and will be a multi-user bulk
unloading and loading system. The Harbors Division has issued a Negative Impact Declaration
for construction of the Bulk Cargo Handling Facility.

1.4.3.2  Overland Conveyor System

An overland conveyor will transport coal 1.5 miles from the harbor to the power plant
site. The proposed route is shown in Figure 1-1. the design being employed (see Figure 1-9 for
a photograph of a similar facility) is referred to as a "pipe conveyor® because the belt is shaped
into the form of a tube, or pipe, except at the transfer stations at either end: there, it is opened
to permit the loading and unloading of material. Because it will completely enclose the coal
and limestone, the pipe conveyor virtually eliminates the escape of dust. Another advantage of
the pipe conveyor design is that it, unlike conventional conveyors that can run only in straight
lines, can follow a curved path. The design is also extremely quiet, all power being provided by
an enclosed electrical motor located in the transfer station on the power plant site.

The conveyor system is not limited to coal. In fact, it can accommodate most bulk

products. Several tenants of Campbell Industrial Park have indicated an interest in using it to
transport such things as gypsum, cement, silica sand, clinker, and bulk grain.
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Figure 1-9.  Typical Pipe Conveyor.
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1.4.3.3 Coal, Limestone, and Ash Pellet Storage

Coal and limestone will be stored in open piles located on the power plant site {see
Figure 1-4). Sufficient coal and limestone will be stored on-site to operate the power plant at
full capacity for about 3 months. Water or a non-toxic surfactant will be applied to these piles as
needed to controf dust. Up to 45,000 tons of ash pellets can be stored on-site.

1.4.3.4 Ash Handling System

If a focal market cannot be found for the ash, it will be stored on-site until a ship arrives at
the harbor. Then, trucks will transport the ash back to a 100-ton dual hopper surge bin located
just inside the harbor boundary. The ash will then either continue on the dock conveyor to a
ship loader or be transferred into 20-ton capacity containers. The containers will then be
transferred by truck to the harbor. There, a crane will lift them into the ship's hold, where they
will be emptied.

1.5  PROJECT SCHEDULE AND COST
1.5.1 PROJECT COST

AES-BP does not yet have a firm construction contract for the proposed facilities.
However, it currently estimates that costs will be roughly as follows:

Power Plant $330,000,000
Conveyor Syste 10,000,000
TOTAL: $340,000,000
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1.5.2 PROJECT SCHEDULE

Major milestones for implementing the proposed cogeneration facility are as follows:

MILESTONE TARGET DATE
Submit P.U.C. Application 6/1/88*
Submit ATC/PSD Permit Application 7/26/88*
Apply for Harbor Use Permit 11/1/88*
Publish EIS Preparation Notice 11/8/88*
DOT Approves Harbor Use Permit 2/4/89*
Submit SMA Application 3/10/89*
‘Publish Draft EIS 3/6/89*
Award Plant Construction Contract 6/2/89
Submit Final EIS 6/5/89*
P.U.C. Application Approved 6/15/89
ATC/PSD Permit Approved 7/15/89
SMA Permit Approved 8/1/89
Long-Term Financing Secured 9/15/89
Begin Powerplant Construction 10/1/89
Begin Conveyor Construction 6/1/90
Conveyor Completed 10/15/91
Coal Arrives _ 12/1/91
tnitial Plant Operation 2/1/92
Begin Commercial Operation 7/1/92

*Already completed.
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CHAPTER 2
RELATIONSHIP TO STATE AND COUNTY
LAND USE PLANS, POLICIES, AND CONTROLS

2.1 STATE AND COUNTY POLICY PLANS

2.1.1 HAWAII STATE PLAN

Section 226-18 of the Hawaii State Plan makes it a State goal: (1) to provide
dependable, efficient, and economical statewide energy and communications systems capable
of supporting the needs of the people; and (2) to increase Hawaii's energy self-sufficiency. By
increasing the generating capacity available to the Hawaiian Electric Company and by securing
long-term supplies of relatively inexpensive fuel, the proposed coal-fired power plant will clearly
contribute to the first of these objectives. The project's relationship to the second, which is
more complex, is discussed below.

By diversifying the fuel sources used to generate electrical power for the island, the
project will help to stabilize the energy supply and to decrease the State's vulnerability to
interruptions in the fuel supply. However, in the sense that the coal for the project must still
come from an outside the state, it will not increase Hawaii's energy self-sufficiency.

The question has another side; that is whether or not HECO's committment to purchase
power from a coal-fired power plant will decrease the likelihood that geothermal and other
indigenous energy resources will be developed. For at least two reasons, we do not expect that
it will.

First, and most importantly, the power from the AES-BP facility is need at least two years

before geothermal can be made available to Oahu. HECO's customers cannot curtail their -

power use during this period while they wait for the geothermal resource to be developed and
an underwater cable to be constructed between the Big Island and Qahu. This is particularly
true since both the geothermal resource and the technology needed to bring power from the
Big island to Oahu have not been fully tested. Cutting-edge technology such as this frequently
takes longer than expected to implement, and this, together with possible public opposition,
could put the geothermal project well behind its current schedule.

Second, even if 500 megawatts of geothermal power can eventually be delivered to
Oahu at a reasonable price, it will satisfy only a portion of the island's total power needs. The
remainder will have to come from existing or new generation facilities. Because the AES-BP
facility will produce power at a lower operating cost than HECO's existing units, it makes
economic and environmental sense to replace the older, less cost effective units with power
from the AES-BP facility for base load demand.

2.1.2 STATE FUNCTIONAL PLANS

State functional plans are intended to provide more detail to the Hawaii State Plan in 12
specific areas of concern—-agriculture, conservation lands, education, higher education, energy,
health, historic preservation, housing, recreation, tourism, transportation, and water resources
development. As defined in the Hawaii State Plan (section 2-10), a functional plan sets forth
"the policies, programs and projects designed to implement the objectives of a specific field of
activity when such activity or program is proposed, administered, or funded by an agency of the
State.” The 12 State functional plans were examined to determine the relationship of the
proposed AES Cogeneration Project to each. Only one—the State Energy Functional Plan—was
found to have direct relevance.
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The following aspects of the project are consistent with the State Energy Functional Plan:

e As a cogeneration facility, the AES power plant will be a thermally efficient producer of
electricity. This is in keeping with the objectives of the Functional Plan which include
the provision of “dependable, efficient, and economical statewide energy...system
capable of supporting the needs of the people.”

* Being more thermally efficient, the cogeneration facility is consistent with the State's
objectives relating to energy conservation.

+ The proposed plant will use coal, an energy source that provides an alternative to
petroleum. in the long term, coal may be a more reliable energy source, given the
United States’ abundant coal reserves.

« The State Energy Functional Plan identifies actions which are meant to conserve energy
in the transportation sector; for example, energy-conserving alternatives to the use of
automobiles. The AES facility includes a conveyor system for the movement of coal from
the harbor to power plant. This mode of transport uses less energy than the trucks that
would otherwise be required.

2,1.3 OAHU GENERAL PLAN

The General Plan of the City and County of Honolulu is a statement of long-fange social,
economic, environmental, and design objectives and broad policies to facilitate the attainment
of the stated objectives. Identified below in italics are the cbjectives and the respective policies
which relate to the AES Cogeneration Project. Comments on how the proposed action relates
to the objectives and policies are presented in plain text.

2.1.3.1 Natural Environment
Objective A: To protect and preserve the natural environment of Oahu.

e Protect Oahu's natural environment, especially the shoreline, valleys, and ridges, from
incompatible development,

+ Require development projects to give due consideration to natural features such as
slope, flood and erosion hazards, water-recharge areas, distinctive land forms, and
existing vegetation.

» Design surface drainage and flood-control systems in a manner which will help
preserve their natural settings.

+  Protect the natural environment from damaging levels of air, water, and noise pollution.

... Due consideration will be given to slope, as well as flood and erosion hazards, in the
design. of the proposed facilities. A detailed discussion of these issues is contained in section 3.1
and 3.2.

Mitigation measures will be carried out to protect the environment from potentially

damaging levels of air, water, and noise pollution. Air quality impacts are discussed in section
3.4, and noise impacts in section 3.3. Water quality concerns are addressed in the section 3.2.
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Existing vegetation on the site is comprised largely of exotic weeds, and no endemic
species were encountered in the botanical survey conducted for the project (see section 3.7).

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

* Locate roads, highways, and other public facilities and utilities in area where they will
least obstruct important views of the mountains and the sea.

The proposed power plant and conveyor system will be in an industrial area next to
similar facilities. No significant views of the mountains or the sea will be affected.

2.1.3.2 Transporation and Utilities
Objective C:  To maintain a high level of service for all utilities.
*  Plan for the timely and orderly expansion of utility systems.

As explained in Chapter 1, the proposed facilities are needed to meet the increased demand
for electricity on the island.

Objective D: To maintain transportation and utility systems which will help Oahu continue
to be a desirable place to live and visit.

* Evaluate the social, economic, and environmental impact of additions to the
transportation and utility systems before they are constructed.

Social, economic, and environmental impacts of the project are being evaluated as part
of the EIS process.

2.1.3.3 Energy

Objective A:  To maintain an adequate, dependable and economical supply of energy for
Oahu residents.

* Establish economic incentives and regulatory measures which will reduce Oahu's
dependence on petroleum as its primary source of energy.

The AES plant will use coal rather than petroleum to generate power.

2.1.3.4 Physical Development and Urban Design

Objective A:  To coordinate changes in the physical environment of Oahu to ensure that all
new developments are timely, well-designed,and appropriate for the areas in
which they will be located.

* Plan for the construction of new public facilities and utilities in the various parts of the
Island according to the following order of priority: first, in the primary urban center;
second, in Ewa; and third, in the urban-fringe and rural areas.

The project will be located in Ewa, an area targeted for growth by both the State and the
City and County of Honolulu. Ewa is the site of new developments such as Ko Olina Resort and
the City of Kapolei.
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Objective C: To develop a secondary urban center in the West Beach-Makakilo area.
*  Encourage the continuing development of Barbers Point as a major industrial center.

Construction of the AES facility in the Barbers Point area is consistent with this policy.

2.1.4  COASTAL ZONE MANAGEMENT (CZM) PROGRAM

The Hawaii Coastal Zone Management Act (Act 188, SLH 1977), which became Chapter
205A, Hawaii Revised Statutes, established State policies for any actions affecting the coastal
zone. Objectives and policies in seven broad categories are specified, and the relationship of the
proposed project to the three that are relevant to it is discussed below.

2.1.4.1 Scenic and Open Space Resources

The CZM program seeks to “protect, preserve, and, where desirable, restore or improve
the quality of coastal scenic and open space resources.”" As explained in section 3.8, the AES
facilities will not affect significant views.

2.1.4.2 Coastal Ecosystems

Another CZM objective is to "protect valuable coastal ecosystems from disruption and
minimize adverse impacts on all coastal ecosystems." One concern here is with sediment runoff
into streams and offshore waters due to erosion from the site during excavation. Due to the site's
permeable soils and level terrain, runoff is not expected to pose a problem. Measures designed
to retain runoff from the on-site materials storage piles are discussed in section 3.2.

2.1.4.3 Economic Uses

The objective is to "provide public or private facilities and improvements important to
the State's economy in suitable locations.” The AES project will be located in an industrial area
and is intended to support new development, such as that taking place on the Ewa plain, as well
as existing utility customers,

2,2 STATE AND COUNTY LAND USE PLANS

2,2,1  STATE LAND USE DISTRICTS

All lands in the State have been placed in one of four land use districts (Urban,
Agriculture, Conservation, or Rural) by the State Land Use Commission (SLUC). State Land Use
District Boundary Reviews are undertaken by the SLUC to update its Land Use District Maps.
Besides this SLUC-initated review, provisions for applicant-initiated amendments to the district
boundaries have been established in Section 205-4 of the Hawaii Revised Statutes (HRS), and
further promulgated in the State Land Use Commission: Rules of Practice and Procedure and
District Regulations{12-21-75 as amended).
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The sites of the proposed power plant and part of the conveyor are in Urban designated
land. These uses are permitted in the Urban District. The middle portion of the conveyor foute
is in the State Agricultural District. A Special Use Permit is required since the proposed uses are
not "permitted" in the Agricultural District. Section 15-15-95(b) State Land Use Commission
Rules and Regulations lists five guidelines that are to be used in deciding whether or not a
project should be permitted as a special use in the State Agricultural District. The proposed
conveyor is consistent with the guidelines as follows:

* The project is consistent with the objectives of Chapters 205 and 205A, HRS, and the
rules of the Commission.

* The proposed use will not adversely affect surrounding property (see section 3.5).

*  The use will not unreasonably burden the ability agencies to provide public services and
facilities. A tentative agreement for water has already been reached (see section 3.2).
The AES-BP will provide its own electrical power and will have its own wastewater
treatment and disposal facilities.

* Unusual conditions, trends, and needs have arisen since the district boundaries and rules
were established. Efficient and economical development of the CIP industrial area
requires that the conveyor be constructed to link it directly with the deep draft harbor.

* Thesite is unsuited for the uses permitted within the district. The land is poorly suited to
agricultural use, and it is virtually certain that it will never be used for that purpose.

Moreover, the Campbell Estate's long-term plan calls for this area to be converted to
industrial use; hence, it is expected that the Urban District will eventually be expanded to
include the entire route.

2.2.2  CITY AND COUNTY OF HONOLULU EWA DEVELOPMENT PLAN

The proposed project is consistent with the policies, guidelines, and standards set forth in
the City and County of Honolulu Ewa Development Plan. The site of the power plant and part of
the coveyor system is designated “Industrial,” while the remaining conveyor route is designated
"Agriculture” on the Development Plan.

On March 21, 1989, the Honolulu City Council amended the Ewa Development Plan
Public Facilities Map to show AES-Barbers Point's proposed power plant as a planned "public
facility." The City and County's Chief Planning Officer has ruled that construction of the conveyor
does not require an amendment to the Development Plan Land Use or Public Facilities Maps.

2.2.3 CITY AND COUNTY OF HONOLULU LAND USE ORDINANCE

The City and County of Honolulu's Land Use Ordinance (LUO) regulates land use in
accordance with adopted policies, including the Oahu General Plan and Development Plans.
The zoning provisions of the LUO provide development and design standards relating to
location, height, and size of structures; yard areas; off-street parking; open space; and the use of
structures and land for agriculture, industry, business, residences, or other purposes.

The power plant and a portion of the conveyor will be constructed on land zoned I-2,
General Industrial District. Type B utility installations, such as the proposed AES facility, are Type
1 Conditional Uses in this District; a Conditional Use Permit (CUP) will be required from the
Department of Land Utilization. Type B utility installations are those with potential major impact
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due to appearance, noise, size, traffic generation, or other characteristics. Power generating
plants are included in this category. The difference between the types of Conditional Uses is
essentially in the processing; a public hearing is required for Type 1 applications but not for Type
2.

A part of the conveyor system will be on land zoned AG-2, General Agricultural District,
and 1-3, Waterfront industrial District. As a Type B utility installation, the conveyor is a Type 1
Conditional Use in both the AG-2 and I-3 Districts. The AG-2 designation is given to. areas which
are not deemed as important to the production of food, feed, forage, fiber crops, and
horticultural crops as those lands in the AG-1, Restricted Agricultural District. In view of the
absence of any existing agricultural activities within the project site and the extremely low
agricultural potential of its soils, the present AG-2 designation seems to have been established
primarily as an interim means of protecting the area from uses which would conflict with the
Oahu Ceneral Plan's fong term goal of using it for industrial purposes.

2.3 SPECIAL MANAGEMENT AREA (SMA)

Ordinance 84-4, commonly referred to as the Special Management Area (SMA)
Ordinance, makes it the policy of the City and County of Honolulu to: "Preserve, protect, and
where possible, to restore the natural resources of the coastal zone of Hawaii." Towards that
end, it establishes special controls over development near the ocean. Portions of the conveyor
route are located within the Special Management Area. Hence, they are subject to these

conitrols,

Section 4 of the SMA Ordinance contains review guidelines for determining the
appropriateness and- acceptability of proposed actions within the SMA. it allows the City to
establish terms and conditions of development which insure:

* adequate access to publicly owned or used beaches, recreation areas, and natural
reserves;

* adequate and properly located public recreation areas and wildlife preserves;

* adequate solid and liquid waste treatment, disposal, and management facilities and
procedures; and

* minimal adverse effect from development activities.

Section 4 also stipulates that projects within the SMA may be approved only if it is determined
that:

* potential adverse effects have been minimized to the extent practical;

. potential adverse effects are outweighed by public health and safety and/or a compelling
v public interest;

*» the development is consistent with the objectives and policies of the ordinance and the
guidelines contained in 205A-26, Hawaii Revised Statutes (the State's Coastal Zone

Management Law); and

¢ the development is consistent with the County General Plan, Development Plans, Land
Use Ordinance and subdivision codes, and with other applicable ordinances.
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Finally, 4.C. of the ordinance requires the agency issuing the permit to seek to minimize
the following (where reasonabie):

«  Dredging, filling, or otherwise altering any bay, estuary, salt marsh, river mouth, slough, or
lagoon.

* Any development which would reduce the size of the beach or other area usable for
public recreation.

*  Any development which would reduce or impose restrictions upon public access to tidal
and submerged lands, beaches, portions of rivers and streams within the: special
management area and the mean high tide line where there is no beach.

* Any development which would substantially interfere with or detract from the line of
sight toward the sea from the State highway nearest the coast.

* Any development which would adversely affect water quality, existing areas of open
water free of visible structures, existing and potential fisheries and fishing grounds, wildlife
habitats, or existing and potential agricultural use of the land.

The remainder of this section discusses the proposed conveyor's consistency with each of
these SMA guidelines.
2.3.1 MINIMIZATION OF ENVIRONMENTAL EFFECTS

The portion of the proposed conveyor that is within the SMA is located on land that has
already been disturbed during construction of the Deep Draft Harbor. For this and other reasons
outlined below, its construction and operation would not have significant adverse affects on the
resources or other uses of the Special Management Area.

2.3.1.1  Coastal Resources

There will be no in-water construction as part of the proposed project. Hence, existing
areas of open water will remain free of visible structures. Construction of the conveyor does not
require any dredging or filling or other alteration to bays, estuaries, salt marshes, river mouths,
sloughs, or lagoons. No major drainage channels lie along the SMA portion of its route.
Similarly, no beaches or other resources usable for public recreation are present within the
conveyor right-of-way. Hence, the proposed project would not have any adverse effect on these
coastal values.

The conveyor will be covered throughout its entire length. Hence, there will be no
opportunity for runoff-generating rainfall to contact the material being transported. Ground
disturbance within the conveyor right-of-way will be limited to the footings for the conveyor and
the fences, and the change in impermeable surface will be slight. Consequently, there will be
no significant change in water quality,

Because the conveyor will not physically disturb them and will not change the quantity or
quality of surface runoff or groundwater recharge, it will not affect existing or potential fisheries or
fishing grounds. Similarly, it will not affect significant coastal wildlife habitats.

Finally, the conveyor route is through land planned for urban use which is unsuited for

farming or other agricultural uses. Consequently, its use for the conveyor will not adversely affect
agricultural production.

Page 2-9



2.3.1.2 Public Access

At its closest, the proposed conveyor will be at least 500 feet from the water's edge. All
roadway crossings will be above- or below-grade. Hence, erection and operation of the
conveyor would not restrict public access to tidal or submerged lands, beaches, rivers, or streams.

2.3.1.3 Coastal Views

The conveyor itself stands only 7 feet tall. At its highest point, (i.e., where it is elevated for
road and drainageway crossings), its top will be less than 40 feet above-grade. In general, most of
the portion within the SMA will be at grade, with the highest point reaching less than 40 feet
above ground. At their closest, Farrington Highway and the H-1 Freeway are over 1.5 miles
northeast of the conveyor. Moreover, dredged spoils from harbor construction already partially
block the view of the conveyor alignment, and the industrial buildings that will eventually be
built in Phase I of the industrial park will eventually block the view of the remainder.
Consequently, the conveyor would not substantially interfere with or detract from the line of site
toward the sea from the State highway nearest the coast.

2.3.1.4 Waste Treatment and Disposal

The proposed conveyor is powered by electrical motors located in the transfer stations at
its ends. - The remainder consists only of the support structure, rollers on which the conveyor
moves, and the belt itself. The conveyor itself does not generate liquid or solid wastes, The bag
house at the transfer station does accumulate dust. This will be collected periodically and
returned to the coal handling system within the power plant for combustion in the boiler.
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CHAPTER 3
PROBABLE IMPACTS AND MITIGATION MEASURES

This chapter focuses on the environmental effects likely to result from construction and
operation of the proposed power plant, harbor facilities, and conveyor. It is divided into the
following sections:

topography, geology, and soils;
hydrology and water use;
noise;

air quality;

land use;

historical, paleontological, and archaeological resources;
biological resources;

scenic and visual resources;
recreation;

air navigation;

transportation; and

regional economic impact.

*® & & & & ¢ 5 ¢ 9 % 9 @

3.1 TOPOGRAPHY, GEOLOGY, AND SOILS

3.1.1 TOPOGRAPHY

Campbell industrial Park is located on the seaward portion of Oahu's Ewa Plain. The
power plant site is relatively level, with ground elevations ranging from 8-feet above sea level at
its makai end to 14 feet above sea level along Hanua Street. Small depressions associated with
the sinkholes common throughout the Ewa Plain are evident in a few areas, but most of the
sinkholes that were probably once present on the project site were filled when the site was
graded during the 1960s.- No significant changes to the topography are needed to construct the
power plant.

The conveyor route crosses the naturaily level terrain of the Ewa Plain. The route avoids
the 20- to 30-foot high piles of dredge spoils that occupy some of the area between the harbor
and the developed portions of the industrial park. Moreover, the conveyor itself will be
constructed on small footings that can readily be adjusted to accommodate uneven terrain.
Consequently, its construction will require little mass grading.

3.1.2 GEOLOGICAL SUITABILITY FOR PROPOSED USE

3.1.2.1  Geolggical Overview

The Istand of Oahu is a volcanic doublet formed by the Waianae Volcano on the west
and the Koolau Volcano on the east. Each is the remnant of a large shield volcano which has
been eroded into a long, narrow ridge. Lava from the Koolau Volcano, the younger of the two,
banked against the already-eroded flank of the Waianae Volcano

The Ewa Plain is composed of interbedded layers of coral reef formations, marine
sediments, and alluvium overlying basaltic lava from the Waianae Volcano (see Section 3.2 for
schematic cross-sections). The sediments are piled as a wedge on the sloping volcanic basement
and are approximately 1,000 feet thick at the shoreline. The sediments are referred to as
"caprock® because at its contact with the volcanic basement it is poorly permeable and inhibits
the escape of groundwater from the basalt aquifers. Fossil reef limestone is exposed on about
two-thirds of the surface of the Ewa Plain, including all of the Campbell Industrial Park.
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3.1.2.2. Seismicity and Volcanism

The eruptive activity that formed Oahu occurred during three distinct periods.
Potassium-argon dating indicates that the lavas that form the Waianae Volcano are the oldest,
having been laid down between 3.5 and 2.75 million years ago. Dating of lavas from the Koolau
Volcano gives ages between 2.5 and 2 million years old (McDougall, 1964). The third eruptive
period, which produced the vents in the Honolulu Volcanic Series, began about 1 million years
ago; the most recent eruptive activity that has been scientifically dated ended at-least 30,000
years ago. These last eruptions were concentrated near the shoreline on the southeasternmost
part of the island between Koko Head and Manana (Rabbit) Island (Gramlich et al., 1971). The
nearest of the vents in this group is approximately 20 miles from the project site.

Mullineaux et al. (1987) conclude that the possibility that additional eruptions may occur
on Oahu is small, but cannot yet be completely discounted. However, they anticipate that if
such activity were to occur, it would most likely be at the eastern end of the island. In view of
this, the danger to the project site is considered insignificant.

A seismic risk map of the Hawaiian islands was compiled by the U.S. Coast and Geodetic
Survey in 1949 as part of a nationwide study. All of Oahu was placed in Zone 1, the
next-to-lowest risk category. The maps were later withdrawn as a result of objections to the way
in which some of the boundaries were drawn, but the map has continued to be used as the basis
for the seismic design standards contained in the City and County of Honolulu Building Code.

Furumoto et al. (June 1972:43) note that the current classification probably assumes that
the April 2, 1968 quake centered in Kau on the Island of Hawaii is the most severe event likely
to affect Qahu. They argue that this may not constitute the most serious threat to the island and
suggest that it might be wise to upgrade Oahu to a Zone 2 classification. In a series of more
recent reports, Cox (January 1985a and b; August 1986; 1986a,b and c¢) has assembled and
analyzed a large amount of data concerning the intensity and frequency of earthquakes felt on
Oahu. The final report in the series, which addresses the appropriate seismic design standards
for Oahu, is now in preparation, but was not available at the time this was written. However, a
review of the data suggests that Cox may also recommend an upgrade in the seismic design
standards, although not necessarily for the reasons put forth by Furumoto.

AES-BP intends to construct the proposed facilities using the structural design standards
incorporated in the building code at the time the foundation and structural plans for the project
are approved. This will insure a reasonable level of protection for the persons working in the
power plant and for the generation capacity that it represents,

3.1.2.3 Foundation Conditions

No site-specific foundation studies have yet been done on the project site. Soils
engineers familiar with adjacent areas indicate that bearing capacities are typically on the order
of seven tons per square foot. Because of the numerous sinkholes and solution channels present
in the limestone, it is normal practice to investigate the proposed location of column footings by
boring or other methods. When voids are discovered, they are filled with concrete grout. These
conditions do not impose any unusual design constraints or potential risks on the proposed
facilities.

3.1.2.4 Mineral Resources
With the exception of limestone, there are no known exploitable mineral resources
along the conveyor route or on the power plant site. Limestone is readily available from other

sources. Hence, the site's use for a power plant will not significantly reduce the supply of this
resources.
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3.1.3 SOILS

3.1.3.1  Suitability of Soils for the Proposed Use

The power plant and other facilities would be constructed on an area designated by the
U.S. Soil Conservation Service as "Coral Outcrop.” Coral or cemented calcareous sand typically
cover about 80 percent of the surface in such areas; the remainder is covered by a thin, friable
red soil material that has accumulated in cracks and depressions. This soil type is poorly suited to
agriculture. It is well suited to urban uses, except that the presence of solution cavities in the
underlying limestone necessitates careful foundation design where heavy loads are to be

imposed.

3.1.3.2 Lost Agricultural Potential of Soils

As indicated by the following summation, there is general agreement that the
agricultural potential of areas designated "Coral Outcrop” is extremely poor:

*  The Soil Conservation Service Land Capability Rating for the soil is VIil. This is the lowest
in the rating system and indicates that it is unsuitable for commercial agriculture.

* None of the area that would be occupied by components of the project is designated as
"Agricultural Land of importance to the State of Hawaii."

* The Land Study Bureau of the University of Hawaii gives coral outcrop areas an overall
productivity rating of "E", the lowest in their "A" to "E" classification system,

* The proposed Land Evaluation and Site Assessment {LESA) system, which evaluates the
agricultural potential of land based upon soil characteristics, location, and existing and
planned area land use, does not identify the land needed for the proposed facilities as
having a significant agricultural value.

In view of this, it appears that the project will not have an adverse impact on agricultural
productivity.

3.2 HYDROLOGIC AND WATER USE IMPACTS

3.2.1 LISTING OF POTENTIAL IMPACTS

The proposed facilities have the potential to affect the hydrologic environment in the
following ways:

* by consuming potable water from the Honolulu Board of Water Supply (BWS) system for
industrial and domestic uses;

* by increasing the volume of surface runoff from the 28.5-acre project site;
s by withdrawing large volumes of saline groundwater for cooling purposes; and

*+ by disposing heated cooling water and treated and industrial and domestic wastewater in
onsite injection wells. :

The significance of these potential impacts is discussed below. Diagrams of the water
mass balance (Figure 1-8) and site plan (Figure 1-4) presented previously will be useful references
throughout this discussion.
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3.2.2 POTABLE WATER USE

Estimated average potable use will be 291,000 gallons per day (GPD). A small amount of
this, 4,000 to 5,000 GPD, will be for human consumption by the power plant's staff. The
balance of the supply will be for industrial uses and landscape irrigation. Supply to the plant’s
demineralizer will be the largest component of industrial use.

' A joint water agreement is currently being negotiated among the Board of Water Supply
(BWS), the Hawaiian Electric Company (HECO), and the James Campbell Estate. Key aspects of
the negotiation are:

* conversion of HECO's Waiau Wells and Tunnel System from its present power plant
cooling use to a new potable source for the BWS;

* construction of a collecting sump with pumps and connecting pipelines and related
facilities from the Waiau Tunnel;

* construction of a pipeline from the collection sump to the BWS system;

* conversion of certain service water systems in the Waiau Power Plant from well water to
seawater sources; and

* water commitments from the BWS to Campbell Estate and HECO (on behalf of AES
Barbers Point).

Over the short term, the water can be delivered to the power plant using existing
facilities; however, additional transmission and storage facilities may be needed to serve the
project on a permanent basis.

3.2.3 DISPOSAL OF SURFACE RUNOFF

The 28.5-acre site is totally within JCIP. As such, its stormwater runoff has been
accounted for in the sizing of open channels and other elements of the JCIP drainage system.
To achieve adequate conveyance capacity in JCIP's very flat terrain, this system is generally
comprised of open channels located within drainage easements rather than buried pipe
conduits within roadways.

Two existing drainage channels may be utilized by the project. One of these is 2000 feet
long. it begins within the west side of the project site and extends westward to the shoreline. A
minor realignment of the upper end of this channel within the project will be necessary. The
channel is irregularly shaped but approximately four feet deep and 10 to 20 feet wide for the
portion which crosses the site. It progressively widens to about 30 feet enroute to the shoreline.
The drainage easement which contains the channel is 30, 50, and then 65 feet wide. Campbell
Estate retains responsibility for its maintenance. Keeping the channel open at the shoreline is a
continuous problem because runoff events are infrequent, the velocity of flow in the channel is
low, and waves at the shoreline continually build and maintain a sand berm across the channel
mouth. When shoreline discharge of runoff is inhibited by the berm, flooding of the lowlying,
undeveloped nearshore parcel occurs. While this land now functions as a retention basin,
consistent maintenance of the channel mouth will be required if and when the parcel is
occupied by an industrial use.
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The other available drainage channel is located along the eastern boundary of the
project site. It runs south for approximately 2,300 feet to the shoreline, lts discharge point on
the east side of a 7.4-acre City & County park has a similar, ongoing problem of a wave-built sand
berm forming across its mouth. Since most of the parcels adjoining this channel are occupied by
tenants, the sand must be routinely removed.

3.2.4 SUPPLY AND RE-INJECTION OF SALINE GROUNDWATER

The withdrawal of saline groundwater from the underlying limestone for cooling
purposes and its re-injection along with treated industrial and domestic wastewater streams will
be the most hydrologically significant aspect of the project. This supply and disposal scheme is
designed to take advantage of the very good permeability of the limestone, its vertical
stratification into physically séparate layers, and the fact that the saline content of its groundwater
makes it suitable only for cooling and other uses which are not quality-dependent. . The
“discussion of this supply and disposal scheme is presented in four parts: hydro-geologic structure;
design of the source wells; design of the disposal wells; and anticipated impacts.

3.2.4.1 Hydro-Geologic Structure

The Ewa Plain is comprised of a sequence of permeable limestone aquifers separated
vertically by layers of calcareous muds which function as aquicludes. The depths and correlations
of these layers among wells and test borings are summarized in Table 3-1. Figures 3-1, -2, and -3
present a graphical interpretation of this data. Further discussions of this structure in varying
levels of detail can be found in Mink, Yuen, & Chang (1988}, Dames & Moore (1972}, and
Dames & Moore (1986). Coring and pump testing on the nearby Conoco-Dillingham site in
1972 was the first field demonstration of the hydrologic separation of the upper two aquifers.
Design of the adjacent HPOWER source and disposal wells is based on this condition. AES-BP
will undertake a full-scale test of prototype source and disposal wells shortly to fully demonstrate
the viability of the concept. However, available evidence provides confidence regarding its
SUCCESS.

The Ewa Plain as a whole can generally be characterized as an accumulation terrestrial
and marine sediments in the form of a wedge resting on a sloping volcanic basement. On the
east side of the Ewa Plain approximately eight miles from the project site, the thickness of the
sediments near the shoreline is established by bore hole T-133 to be approximately 1,100 feet,
The deepest bore hole on the west side near the project is 300 feet, not deep enough to reach
the volcanic basement. Projections of the inland, exposed slope of the Waianae mountain
suggest they may be 600 to 800 feet deep on this side. Accumulation of this formation in
physically distinct layers appears to have begun initially by island subsidence and then been
continued by transgressions and regressions of sea level during interglacial and glacial epochs.

As established by the 1972 Conoco-Dillingham test boring, the HPOWER source and
injection wells, and the Reynolds injection wells, the uppermost 250 to 300 feet of the caprock
beneath the project site is comprised of two coralline aquifers and two sedimentary aquicludes.
The upper aquifer will be utilized to supply the cooling water. The lower aquifer will be used for
disposal by gravity injection. These aquifers are separated by a 40- to 50-foot thick fayer of
calcareous silt and clay.
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Tabie 3.1

Data From Selected Wells and Test Borings on the Ewa Plain

Formation Thickness Wepth to
Well or Test Boring Cround | Total in Vertical Sequence From Ground Level Voleanic
: Slate Elevation | Depth [Aquifer 1 |Aquicluge 1 Aguifer 2 1 Aquiclude 2 Basement
Name / Qwner Number (Feet) (Feet) {Feet) {Feet) {Feet) (Feet) {Feet}
Conoca - Dillingham 1806.07 10 300 150 41 50 30 Not Reached
HPOWER 1W-1 none 12 256 157 32 50 - Not Reached
Reynolds Aluminum none 20 250 95 40 30 35 Not Reached
Ewa Mill Pump 2002-01 1 -08 46 550 104 20 105 95 410
Unable to Setween
U.S. Navy 2100-01 15 . 362 25 67 determine from log 270 and 345
Ewa Plantation Co. 205901 16 §72 165 Unable to determine from log 730
T-133 1959.05 5 1100 212 41 106 136 1070
T-134 2100-02 20 525 87 39 24 94 508

Source: Well data in the office files of the .S, Geological Survey and the State Division of Water and Land Development.
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3.2.4.2 Design of the Cooling Water Supply Wells

The uppermost limestone aquifer will supply the cooling water. This formation is
approximately 150 feet thick beneath the project site. Based on data from the Conoco-
Dillingham borehole and HPOWER wells, the salinity of its water is typical of a brackish basal
lens: 5 to 6 parts per thousand (PPT) from the water surface at +2 feet to a depth of ()15 feet; a
transition zone from {-}15 to (-}40 feet in which salinity rapidly increases from 6 to 30 PPT; and a
very gradual salinity increase from 30 to 34 PPT to a depth of (-)140 feet. Al of the water in this
aquifer, extending inland above Malakole Road, is too salty for irrigation or other quality-
dependent uses.

Four cooling water source wells will be located near the middie of the project site. They
will be approximately 50 feet apart and over 500 feet southwest of the HPOWER cooling water
wells and will draw from the same aquifer as those wells. Each will have a depth of 110 to 140
feet. The upper 60 feet of their 16- or 18-inch casings will be solid; the lower 50 to 80 feet will
be perforated. Each well will be outfitted with a 3,000 GPM capacity pump. Based on test
results of nearby wells, drawdowns of four to six feet at these rates are expected. Table 3-2
summarizes the constituent concentrations of water from the HPOWER source wells and
seawater. It is expected that the salinity of water pumped from the project's wells will be close
to or identical to seawater. It is also expected that the variations from seawater of some of the
major cations which were found in water pumped the HPOWER wells will also exist in the
project's wells. The significance of these concentrations is that the wells will be utilizing
seawater which has been drawn to the site through the limestone formation.

A permit to drill and test the cooling water source wells has been granted by the State
Water Commission. After drilling and pumpage tests are completed, a water use permit
application will be submitted. Permiits for the other source wells will also be handled in a two-

stage process.

3.2.4.3 Design of the Gravity Injection Wells

The second limestone aquifer in vertical sequence will be utilized for disposal by gravity
injection. The approximate depths of this 50-foot thick formation are from (-)190 to (-)240 feet
beneath the project site. Data on the quality of water in this second aquifer is not available. In
an underlying aquifer, the third in vertical sequence, the chloride concentration in the 1972
Conoco-Dillingham test boring was 19,560 milligrams per liter, essentially equivalent to or
slightly higher than seawater. 1t is reasonable to assume that a similar salinity exists in the second
aquifer.

Based on an expected 2,500 GPM disposal capacity for each well, three wells will provide
sufficient capacity, and a fourth should be installed to provide standby. These wells are expected
to be about 300 feet apart and will be located at the west end of the site. They will be
approximately 750 feet from the project's supply wells and a minimum of 300 feet south of
HPOWER's nearest disposal well. Each well will be approximately 240 feet deep. Solid casing
with grouted annular space will extend to a depth of 190 feet. The 50 feet below that will be
open-hole unless a caving formation requiring installation of a well screen is encountered. Based
on test results of the HPOWER disposal wells, head build-up of four to seven feet at each well
during injection disposal is expected. A two step permit from the State Department of Health's
Underground Injection Control (UIC) program is required for these wells, The initial permit
submittal has already been made.

The expected quality of the re-injected wastewater is summarized on Table 3-3.
Blowdown from the cooling system will comprise approximately 98 percent of the wastewater
flow so its physical and chemical characteristics will dominate the wastewater stream. However,
each of the wastewater components is discussed below.
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Table 3-2  Water Quality of the HPOWER Cooling Water Wells and Seawater

Parameter

Units

Total Dissolved Solids

Chloride

Nitrate {(as NOy

Phosphate (as PO,)

Sulfate (as SO4)
fron
Manganese
Copper

Lead

Arsenic
Selenium
Chromium
Silica (as SiO»)
Sodium
Potassium
Magnesium

Calcium

MGL
MGL
MGL
MGL
MGL
MGL
MGL
MGL
MGL
MGL
MGCL
MGL
MGL
MCL
MGL
MGL
MGL

HPOWER

Supply
Wells?

Seawater?

30,920
17,060
3.9
0.2
2,410
0.13
0.05
0.05
0.25
0.05
0.01
0.05
1.9
6,820
560
1,840
460

34,500
18,980
0.65 to 3.0
0.003 to 0.3

2,650
0.002 to .02
0.001 to 0.01
0.001 to 0.0%

0.004
0.01 o 0.02
not available
not available
0.04 to 8.6
10,560
380
1,270

400

! Water analysis of july 1986 by Industrial Anaiytical Laboratory. Results in the table are an

average of six samples, three each from HPOWER wells SW-1 and SW-2,

2 Seawater concentrations are from Sverdrup, Johnson & Fleming (1963:176-177).
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* Cooling Tower Blowdown, Saline cooling water will be recycled through wood frame,
mechanical-draft cooling towers at a rate of about 65,000 GPM. Blowdown of
approximately 6,000 GPM will be necessary to keep the salinity of the cooling water at an
acceptable level. Blowdown water will be heated {(up to 120 degrees F. vs. 80 degrees F.
of the makeup supply) and also more saline (42 PPT vs. 34 PPT of makeup water), The
salinity enrichment is. due to the evaporative loss of water but not salt at the cooling
towers.

* Neutralization Basin Discharge. This basin will provide neutralization treatment for
demineralizer blowdown, preboiler and boiler chemical cleaning waste, chemical feed
and storage area drains, and laboratory drains, Demineralizer waste will comprise 95
percent of the 21 GPM average discharge.

* Discharge From Plant and Equipment Drains. Discharge from these drains will pass
through oil separators before being introduced into the injection disposal system.
Captured oil will be periodically removed from the separators and sent to a recycling
facility.

* Steam Cycle Blowdown. The steam cycle blowdown is necessary to maintain water
purity in the boiler. However, this blowdown is actually very low in chemical
constituents,

* Coal, Limestone, and Ash Pellet Pile Runoff. These storage piles will be located
outdoors, with all runoff directed to stormwater runoff basins. The basins will be designed
to impound runoff from a 10-year, 24-hour storm to allow settling of suspended material
prior to its discharge into the injection disposal system. In the event of a more severe
storm, excess runoff will overflow to JCIP's surface drainage system.

* Sanitary Wastewater. Sanitary wastewater will receive secondary treatment and
chlorination in a small on-site package plant prior to its discharge into the injection

disposal system.

3.2.4.4  Anticipated Impacts of the Saline Water Supply and Disposal Scheme

The effects of the proposed supply and disposal will be to increase the salinity in the
uppermost limestone aquifer, to increase both the salinity and temperature in the underlying,
second limestone aquifer, and to cause the dispersion of heat into the ocean environment by
offshore discharge from the second aquifer. There may also be some minor interference effects
by the project's wells on the nearest existing wells on adjacent parcels. None of these effects are
considered significant. The basis for this judgement is explained below. It should be noted that
since the hydrologic separation of the limestone aquifers from the underlying basalt aquifer is an
established fact, no impact to the basait aquifer will occur.

.. The cooling water supply wells will remove an average of 10.6 MGD from the uppermost
limestone aquifer. Since this is greater than the aquifer's freshwater recharge rate (Mink, Yuen,
& Chang, 1988), seawater intrusion and a consequent rise in aquifer salinity must occur. Since
this project is one of three power plants to be located in the makai end of JCIP, and since there
are similar uses elsewhere in JCIP, a progressive increase in the salinity of portions of the aquifer is
expected. However, because the value of this groundwater resource is not associated with its
salinity, this change is not significant. The water is already too salty for irrigation or other salinity-
dependent uses, and this fact is embodied in the controls of the resource established by
regulating agencies and the landowner, Campbell Estate. The State Department of Health's
Underground Injection Control (UIC) line is 3,000 feet inland on Malakole Road. While the
State Water Commission is currently considering maximum pumping limits for sectors of the Ewa
“caprock” aquifer, no limits have been proposed for this portion of the aquifer in recognition of

Page 3-12

o




its present quality. The vaiue of this groundwater resource is primarily for cocling and fire
protection. The proposed use will not diminish this value.

The proposed disposal by gravity injection will be confined to the secand aquifer by the
existence of calcareous mud layers above and below. In general, the injected water will mix
with the ambient groundwater on its way to shoreline discharge. It is expected that the
receiving limestone will respond as a confined aquifer, resulting in a flow pattern which will
generally be conical shaped toward the shoreline. The upgradient stagnation point might be on
the order of one hundred to several hundred feet from the well. Downgradient, the width of
discharge might be several hundred to several thousand feet. However, it is not presently
possible to estimate these dimensions mare specifically. Although the aquifer’s thickness and,
permeability can be estimated reasonably, the flow pattern is also dependent on the aquifer's
prevailing pressure gradient; data for this is not available. if it is assumed that hydraulic separation
of the upper two aquifers is complete, the prevailing flow through the lower aquifer would be
minimal to non-existent and its pressure gradient would be extremely flat. In this case, greater
distance to upgradient stagnation and a wider discharge offshore would prevail.

Maximum potential interference of the project's wells on the nearest existing wells,
those at the adjacent HPOWER site, can be estimated using steady-state flow equations and the
permeabilities computed during pump and injection tests of the HPOWER wells. The supply
wells will fully penetrate the 140-foot thick, upper confined aquifer which has an approximate
permeability of 5,000 feet per day. When three of the project’s wells are operating at an
average of 3,000 GPM each, estimated aquifer drawdown in the nearest HPOWER well 300 feet
away will be 0.7 to 1.1 feet. This magnitude will not significantly affect its operation.

The disposal wells will be discharging into the 50-foot thick second limestone layer; it has
an estimated permeability coefficient of 2,500 feet per day. Typically, all four disposal wells will
be operating to dispose of a total of 6,000 GPM. These wells will be 300, 600, 900, and 1,200
feet away from the nearest HPOWER disposal well. Computed combined buildup in the
HPOWER wells is 1.6 to 2.4 feet. It should be noted that the permeability coefficients used for
this computation are conservative. For example, permeability coefficients computed for the
1972 Conoco-Dillingham borehole were an order of magnitude greater. Consequently, the
actual build-up is not likely to be as large as estimated here.

The travel time from the disposal wells to their ocean discharge will be on the order of
several months. The water will be diluted and cooled by the ambient groundwater prior to
discharge. The thermal effects of the discharge will then be quickly dissipated in the ocean
environment,

3.3 NOISE IMPACTS

The proposed power plant is a major industrial facility containing numerous noise
sources. The harbor unloading facilities and the coriveyor that will be used to transport coal,
limestone, and ash pellets between the harbor and the power plant site will also generate noise.
Black & Veatch (January 1989) assessed the magnitude and significance of this noise. Their
analysis involved:

* characterizing existing noise in the vicinity of the proposed facilities;
*  determining noise levels allowed by Federal, State, and City & County regulations;

* estimating the probable noise impacts from the generation and harbor facilities; and
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* evaluating compliance with all applicable ordinances and regulations,

The results of Black & Veatch's analysis are summarized below.

3.3.1 NOISE DESCRIPTORS AND LAND USE COMPATIBILITY

Scientists have developed a wide variety of noise descriptors. In recent years, the
"Day-Night Sound Level" (Ldn) has become the most frequently used. It is the 24-hour average
sound level in which nighttime (10:00 p.m. to 7:00 a.m.) noise levels are increased by 10
decibels before calculating the 24-hour average. Ldn has been recommended by the American
National Bureau of Standards (May 29, 1980) for determining of land use compatibility.

The Ldn levels typical of different kinds of neighborhoods are illustrated in Table 3-4.
The table shows that noise levels of Ldn 60 and above are common along city streets with traffic
volumes in excess of 2,500 vehicles per day. Ldn values of 65 to 70 are typical of city business
districts where vehicular noise is the dominant noise source.

Noise limits contained in the State Department of Health (DOH) Public Health
Regulations and in the City and County of Honolulu's Land Use Ordinance {(LUO) (see Table 3-5)
do not use the Ldn metric. Instead, they express noise limits in terms of maximum allowable
decibels (dB). In general, they prohibit noise levels in excess of 70 decibels at the property line
and establish limits (by octave band) on the noise levels that a project may cause in
noise-sensitive locations (such as residential areas).

Table 3-4. Typical Average Day-Night Sound Levels.

Type of Area Ldn
Rural (Undeveloped) 35
Rural (Partially Developed) 40
Quiet Suburban 45

Normal Suburbant 50
Urban 55
Noisy Urban 60
Very Noisy Urban 65

Source:National Research Council,National Academy of Sciences (1977)
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Table 3-5. Noise Standards Applicable to the Proposed Project.

Zoning District

Adjoining Daytime/Nighttime Measurement
Jurisdiction Noise Source Allowable Noise Level Location
State Dept. Industrial/ 70/70 dB (A-weighted)? Property Line
of Health Agricultural
C&Cof4 See octave band limits At 1-2 Dist.
Honolulu LUO I-2 and I-3 below2 Boundary Line-

1 evels not to be exceeded for more than 10 percent of the time within any 20-minute period.

2QOctave band noise limits for activities within the [-2 District as follows:

Octave Band Allowable Sound Pressure Level, dB
Center At Adjoining Residential, At All Other
Frequency Apartment or Hotel District Boundary Boundaries
(in Hz) Daytime Hoursb Nighttime Hoursc  All Hours
31.5 72 69 79
63 72 69 79
125 67 64 74
250 59 56 66
500 52 49 59
1,000 46 43 53
2,000 40 37 47
4,000 34 31 41
8,000 32 29 39
(A-Weighted)d {56dBA) {53 dBA) (63 dBA)

aApplies only to General Industrial (1-2) and Waterfront industrial (I-3) District.

bBetween 8:00 AM and 6:00 PM.

<Between 6:00 PM and 8:00 AM the following day.

dThe A-weighted sound level is not a part of the ordinance; it is presented for comparative

purposes only.

Source: Compiled by Belt Collins & Associates from Title 11, Chapter 43, and from Section
3-100 of the City & County of Honolulu Land Use Ordinance.
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3.3.2. EXISTING NOISE ENVIRONMENT

Background sound levels were measured in 1983 at two locations within the James
Campbell Industrial Park (CIP). The measurements were part of a noise study performed for the
City and County of Honolulu's HPOWER waste-to-energy project (City and County of Honolulu
Department of Public Works, August 18, 1983). Results of the study indicated that the existing
noise environment near Malakole Road is controlled by heavy truck traffic and aircraft,
Background noise levels (between vehicle passes) at the time of the study were approximately
50 dBA. Measurements made 50 feet from the centerline of Hanua Street immediately inland
of the HPOWER site indicated background noise levels of 45 to 50 dBA. The study concluded
that background levels are relatively uniform throughout the CIP. It also noted that the 50 dBA
levels measured are somewhat low for heavy industrial areas, and attributed this to the relatively
undeveloped nature of the industrial park.

A limited amount of additional industrial development has occurred within CIP since
the measurements for the HPOWER project were made. Black & Veatch (1989:3-13) which
prepared the noise impact analysis on which this section is largely based, concluded that the
additional development had probably increased the background noise level slightly. No new
measurements were taken to confirm this, however. Citing the analysis contained in the EIS for
the HPOWER project, Black and Veatch estimated that background noise levels on the portion
of the AES-BP site closest to HPOWER will rise to approximately 60 dBA once HPOWER is in
commercial operation. It also estimated that HPOWER will increase background sound levels
throughout the rest of CIP by only a few decibels, i.e., to the low 50 dBA range.

Because it is on undeveloped land removed from artificial noise sources, noise levels
along the conveyor route are almost certainly lower than those in the vicinity of the power plant
site. Neither Black and Veatch nor the preparers of the HPOWER EIS measured noise levels
along the conveyor route. However, measurements made in similar situations elsewhere in
Hawaii suggest that it is probably on the order of 40 to 45 dBA.

3.3.3. APPLICABLE NOISE REGULATIONS

No existing Federal noise regulations apply directly to off-site noise from the proposed
power plant and conveyor facilities. However, both State and City and County of Honolulu
regulations are applicable.

Chapter 43 of the Administrative Rules of the State Department of Health (Community
Noise Control for Oahu) regulates noise emissions from industrial and other land uses.
Allowable noise levels for industrial and agricultural zoning districts are presented in Table 3-5.
(Readers should riote that the limits apply at the property line.)

Chapter 43 allows the Department of Health to issue permits for the operation of
construction equipment which emits noise in excess of the normal limits. Such permits can be
for a period of up to one year, and the following conditions are imposed:

* Excessive noise (greater than the defined allowable levels) is prohibited at all times on
Sundays and on 10 specified holidays; it is prohibited between the hours of 6:00 p.m and
7:00 a.m. on other days.

* Noise in excess of 95 dBA is not allowed except on weekdays between the hours of 9:00
a.m. and 5:30 p.m.

§3.100 of the City and County of Honolulu Land Use Ordinance (LUO) specifies allowable
noise levels which supplement those established by the State Department of Health. These
noise limits are also presented in Table 3-5.
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Because the regulatory limits represent short-term noise levels rather than 24-hour
averages, they are not directly comparable to noise compatibility criteria expressed in Ldn.
However, the following general statements can be made:

*  State DOH limits for industrial/Agricultural districts are approximately equal to 76 Ldn.

*  The LUO limits for heavy industrial and non-dwelling (e.g., agricultural) areas equate to
approximately 69 Ldn. [Note that these limits must be met only at the zoning district
boundary, not at the individual parcel boundary as is the case with the DOH regulations).

*  No explicit federal standards exist that are applicable to these land uses. However, the
federal guidelines intended for land use planning are generally similar to the State and
County standards described above.

* Compliance with the LUO noise regulations (expressed as octave band noise limits)

insures that objectionable pure tones or concentrated bands of noise are not generated
that would make the facility incompatible with its industrial neighbors.

3.3.4 PROBABLE NOISE IMPACTS

3.3.4.1 Construction Noise

Project-related construction activity will produce noise in excess of the Department of
Health's 70 dB property-line limit for the power plant and the conveyor. Consequently, a
construction noise permit will be needed from the State Department of Health. The increase
in noise levels will vary according to the particular phase of construction. The noisiest periods
will occur during site preparation, when large earth-moving equipment is active. Even then,
however, compliance with the noise r=zulations described above will ensure that project-
related noise does not have a significant adverse effect on its neighbors.

3.3.4.2 Qperational Noise

The major sources of operational noise at the generating facility are expected to be the
equipment in the exposed generation building, the boiler draft fans, the cooling tower, and coal
and limestone processing equipment. Other less significant sources include various electric
motors, transformers, and fans used for dust collection. The coal and limestone processing
operations at the power plant (which includes reclaim, transfer and crushing), will operate eight
hours per day, seven days a week. All other power plant operations will take place 24 hours per
day, seven days a week.

Ambient sound levels caused by operation of the power plant, conveyor, and harbor
facilities were predicted by Black & Veatch (January 1988) using its "Sound Pressure Level Plot”
computer model. This model takes into account wave divergence, directivity, atmospheric
absorption, and the characteristic resistance of air in calculating the sound pressure level (in
octave bands} from each source for each receiver location specified. However, it does not take
into account noise attenuation provided by intervening structures; consequently, the noise levels
forecast by the model tend to be higher than those actually experienced.

The noise source levels used in the model were estimated on the basis of proposed
equipment specifications and data assembled by the Edison Electric Institute. Black & Veatch
adjusted the noise source levels to reflect the use of the noise control measures incorporated in
the preliminary design (see Section 3.3.4.3, below).
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Figures 3-4 and 3-5 depict the A-weighted sound levels resulting from operation of the
proposed facilities. Note that the contours are for periods of material delivery from the harbor
and material processing at the generating facility, activities which will accur only a part of the
time. Hence, the contours represent of "worst case " rather than "typical" conditions. Sound
levels during periods when these activities are not underway will be somewhat lower.

Figure 3-4 indicates that the sound levels produced by the proposed power plant would
be less than 70 dBA along the great majority of the property line. It also suggests three small
potential problem areas with respect to noise. Once AES-BP has selected = contractor to build
the facility, some adjustments in the site layout and equipment specifications will be made.
Once they are, noise emissions from the facility will be re-evaluated and design and/or
operational changes needed to insure compliance with the Department of Health's 70 dbA
limit will be made. )

To evaluate compliance with the noise limits contained in the City and County of
Honolulu's Land Use Ordinance (LUO), sound pressure levels resulting from the power plant and
harbor facilities were calculated for four specific points (see Points A, B, C, and D on Figure 3-5).
These were then compared with the octave-band noise standards contained in the LUO.

Point A, on the northern edge of Barbers Point Beach Park, was selected for analysis
because it represents the point along the 1-2 (General Industrial) zoning district boundary which
is closest to the proposed power plant. The Barbers Point Beach Park is zoned P-2, Preservation;
hence, the LUO sound tevel limits shown in the right-hand column of Table 3-5 are applicable,
Black & Veatch's analysis of this location indicates that noise from the generating and harbor
facilities will be below the LUO limits for all octave bands.

Black & Veatch's estimate of the sound pressure levels around the power plant and
conveyor are shown in Table 3-6. The analysis indicates that the applicable noise limits at these
location will be met.

Points B, C, and D were analyzed because information on existing and proposed land use
contained in Campbell Estate's long range master plan for Ewa indicates that they constitute the
noise-sensitive areas nearest the proposed project. Point B represents proposed housing north
of the abandoned railroad tracks; it is approximately 3,500 feet northeast of the harbor facilities.
Point C is located at the northwest corner of the Barbers Point Naval Air Station; it is
approximately 1.75 miles northeast of the generating facility. Point D is at the Ko Olina Resort.

3.3.4.3 Summary of Proposed Noise Mitigation Measures

During construction, the following measures will be used to reduce noise impacts:

*  Exhaust mufflers will be used on all internal combustion engines.

*  Particularly noisy operations will be conducted only during daytime hours on weekdays if
needed to comply with the construction noise permit.

The following are among the steps that will be taken to limit operational noise from the facility:

*  High performance silencers will be installed on the inlets of primary air and secondary air
boiler draft fans.

* A high performance silencer will be installed on the boiler's induced draft fan exhaust
ducts. The silencer will remove all pure tones created by the induced draft fan operation.
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Table 3-6. Predicted and Allowable Sound Levels by_ Octave Band.

Allowable

Forecast at Point A

Allowable
Daytime

Allowable
Nighttime
Point B
Point C

Point D

Sound Level (dB) by Octave Band {(Hz)

31 63 125 250 500 iK 2K 4K aK Overall
79.0 79.0 740 66.0 39.0 53.0 47.0 41.0 39.0 63.1
75.4 656 64.3 568 514 467 42.4 353 192 54.5

Sound Level (dB) by Octave Band (Hz)

31 63 125 250 500 1K 2K 4K 8K Overall
720 720 67.0 59.0 52.0 460 400 340 320 NA.
69.0 69.0 640 56.0 490 430 37.0 31.0 29.0 NA.
58.0 540 519 436 354 265 133 0.0 00 376
594 517 49.8 41.2 332 22.8 2.3 00 00 399
59.0 534 514 43.0 349 264 13.5 00 00 394

*Allowable levels as defined by City and County of Honalulu.

Source: Black and Veatch (November 1988).
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*  All ransformers will be specified as NEMA "quieted”.
* Coal-crushing and limestone-pulverizing will take place inside enclosures.
*  Ashsilo blowers will be contained in an enclosed building.

*  Quiet fans will be specified for the cooling tower.

3.4 CLIMATOLOGY AND_AIR QUALITY IMPACTS

The proposed facilities have the potential to impact air quality in several ways. By far the
most important pollutants are the combustion by-products that would be creates in the facility's
boilers. Other potential sources of air emissions from the project include unloading facilities at
Barbers Point Deep Draft Harbor; the conveyor used to transport coal, limestone, and ash pellets
between the harbor and the power plant; coal and ash handling and storage facilities on the
power plant site; and the cooling tower. This section describes these emissions in more detail,
estimates the effect that they would have on air quality, and evaluates the ability of the project
to meet State and Federal emission and ambient air quality standards. The final part discusses
the facility's use of the best available pollution control technology.

3.4.1 CLIMATOLOGY

The Naval Oceanographic Command Detachment has collected meteorological data at
the Barbers Point Naval Air Station (NASBP) since 1949, The monitoring location is only three
miles east of the project site, and the data from it is representative of conditions at Campbell
Industrial Park, Because of this, it has been used as the basis for the air quality impact analysis
performed for AES-BP's proposed cogeneration project. Meteorological data relevant to the
assessment of air quality impacts is summarized below.,

3.4.1.1 Temperature and Humidity

Oahu's mid-oceanic location gives it a mild and equable climate. Temperature varies
relatively little through the year. Mean monthly temperatures range from a low of 72.1°F, in
February to a high of 79.1°F in August and September (see Table 3-7). Average daily minimums
range from 65.3°F in February to 72.6°F in August; the average daily maximum ranges from
79.0°F. in February to 85.9°F in September. The lowest and highest dry bulb temperatures ever
recorded at NASBP are 50°F. and 94°F, respectively. The wet-bulb and dry-bulb temperatures
used in designing the power plant are shown in Table 3-8. Relative humidity data from NASBP
is summarized in Table 3-9. They indicate that there is relatively little seasonal variation in
relative humidity at the project site,” Diurnal variations are more pronounced.

3.4.1.2 Precipitation and Barometric Pressure

Average annual rainfall at Barbers Point is just under 20 inches (see Table 3-9). As shown
by the monthly breakdown in that table, there is substantial seasonal variation. For example, the
average precipitation in January (4.29 inches) is fifteen times as high as the average rainfall in July
{0.28 inches). Fog rarely occurs (less than 1 percent of the time).

Extreme monthly rainfalls are also shown in Table 3-10. Historically, the highest monthly
rainfall (17.27 inches) occurred in March, while the record for the lowest monthly total (a trace)
is shared by seven months. The highest recorded 24-hour rainfall (10.51 inches) and occurred in
March, 1958. Between 1951 and 1980, the barometric pressure at Barbers Point Naval Air
Station averaged 29.89 inches of mercury.
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Table 3-7. Dry-Bulb and Wet-Bulb Temperature Data At Barbers Point
Naval Air Station, Barbers Point, Hawaii: 1944-1983.

DRY-BULB TEMPERATURES (in degrees F.)

Mean Mean Mean

Mean Daily Daily Extremes Wet-Bulb
Month Monthly  Minimum  Maximum Low High Temp.(°F)
January 72.3 65.6 79.1 50 87 66.5
February 72.1 65.3 79.0 52 89 66.1
March 72.9 66.1 79.8 54 87 66.3
April 74.2 67.6 80.9 54 90 67.2
May 75.7 69.0 82.4 62 90 67.9
‘June 77.5 70.7 B4.2 &1 93 69.0
July 78.6 72.1 85.1 62 94 £9.9
August 79.1 72.6 85.6 61 94 70.7
September 79.1 72.3 85.9 63 93 70.8
October 78.0 714 84.6 61 a3 69.8
November 76.0 69.6 82.3 57 30 68.4
December 73.7 67.2 80.2 53 90 66.7
Annual 75.8 69.1 82.4 58 91 68.3
Season
Summer 78.4 71.8 85.0 61 G4 £69.9
Fail 77.7 71.1 84.3 60 92 69.7
Winter 72.7 66.0 79.4 52 89 66.4
Spring 74.3 67.6 81.0 57 89 67.1

Source: Naval Weather Service Detachment, Summary of Meteorological Observations,
Surface (SMQS), September 1984, Ashville, North Carolina.

Table 3-8. Wet-Bulb and Dry-Bulb Power Plant Design Temperatures.

Wet-Bulb Dry-Bulb
Percent Temperature Temperature
of Time tineF) (inef)
1.0a 76 86
2.52 75 85
5.0a 74 84
10.02 73 83
97.5b - 64
99.0b = 62

aPercentage of the time the temperature is exceeded during the months of June through
September.

bPercentage of the time the temperature is exceeded during the months of December, January,
and February.

Source: The Marley Company (1982). Cooling Tower Fundamentals and Application
Principles. Kansas City, Missouri: Author .
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Relative Humidity Data for Barbers Point, Hawaii: 1973-1982.

Relative Humidity in % by Hour (Hawaiian Standard Time)

Table 3-9.

Month 0200 Q800
January 78.2 80.3
February 78.8 80.3
March 77.5 75.5
April 78.1 71.0
May 76.3 66.3
June 74.5 63.3
July 72.7 63.7
August 74.9 66.3
September 74.1 65.4
October 73.6 67.0
November 77.5 74.1
December 74.8 75.8
Annual 75.9 70.8
Seasonal Average;

Summer 74.0 64.4
Fall 75.1 68.8
Winter 77.3 78.8
Spring 77.3 70.9
Source:

Naval Weather Service Detachment, Summary of Meteorological
Observations, Surface (SMOS)--September 1984, Asheville, North

Carolina.

1400

60.1

59.5

56.1

56.5
553
53.0
50.2
529
52.9
54.4
58.0
56.8
55.5

52.0

55.1

58.8
56.0
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2000

72.2
71.5
709
71.5
68.6
65.6
64.6
66.9
66.0
67.7
71.4
70.0
68.9

65.7
68.4
71.2
70.3

Average

72.7
72.5
70.0
69.3
66.6
64.1
62.8
65.3
64.6
65.7
70.3
69.4
67.8

64.0
66.9
71.5
68.6




32.4.1.3 Wind Speed and Direction

Ten years of wind data (1973-1982) from NASBP were used to generate annual and
seasonal wind roses for the area (Table 3-11).  The annual wind data show a general dominance
of east-northeasterly winds, i.e., from the plant site toward the ocean. On an annual basis, wind
speed averages about 7.9 knots (9.1 miles per hour) for the dominant wind direction. It should
be noted that the tradewinds are not always present; land-sea breezes and Kona winds are
occasionally present for prolonged periods, and it is the meteorological conditions that
determine the location and magnitude of the short-term air quality impacts.

3.4.2 AIR QUALITY
Evaluating the air quality impacts of the proposed project involved:
*  Establishing if the area is attainment or nonattainment for all regulated pollutants,

* Determining if the proposed source is a major new stationary source (emissions of a
regulated pollutant exceed 100 tons per year).

* Determining if pollutant emissions from the proposed source exceed Prevention of
Significant Deterioration (PSD) significant emission levels. Those pollutants with
significant emissions were further evaiuated.

* Determining background ambient air quality concentrations using monitoring data for
503, TSP, PMyp, NO,, and Pb from monitoring stations in the vicinity of the Campbell

Industrial Park.

*  Modeling estimated emissions from the proposed project to determine which potlutants
had significant ambient air quality impacts. Those pollutants with significant impacts
were further evaluated to determine the project impacts on National Ambient Air
Quality Standards (NAAQS) and the PSD increment.

* Modeling existing source emissions to determine their impacts on NAAQS and the PSD
increment.

* Combining the background concentrations and the project and existing source impacts
for comparison with NAAQS.

¢ Combining the existing source and project PSD increment consumption for comparison
with the Class il PSD increments.

* Evaluating the proposal's compliance with the PSD requirement that the "Best Available
Control Technology" be employed.

The results of this evaluation are presented below.

3.4.2.1 Source and Pollutant Applicability

PSD guidelines state that a source must undergo a formal PSD applicability
determination if it has the potential to emit any regulated pollutant in excess of 100 tons per
year and its actual emissions after the application of pollution control equipment exceeds
significant emission rate values.
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Table 3-10.  Precipitation At Barbers Point Naval Air Station: 1949-1982.

Precipitation (in inches)

Maximum Minimum Maximum

Month Average Monthly Monthly 24-Hour
January 4,29 14.09 0.47 5.25
February 2.39 9.98 Trace 4.62
March 2.31 17.27 0.03 10.51
April 1.39 12.03 0.03 3.90
May 0.95 8.45 Trace 3.07
June 0.33 1.96 Trace 1.37

July 0.28 1.24 Trace 1.21
August 0.35 2.09 Trace 1.90
September 0.39 1.65 0.02 1.37
October 1.83 10.82 Trace 7.81
November 2.38 11.71 0.01 7.03
December 2.82 8.04 0.10 4.70
ANNUAL 19.71 17.27 Trace 10.51
SOURCE: Naval Weather Service Detachment, Summary of Meteorological Observations,

Surface (SMQOS), September 1984, Asheville, North Carolina

Table 3-11. Percent Frequency of Wind by Speed and Direction.

Average
Wind

Direction Per Cent Frequency by Wind Speed in Knots Speed
Sector 0-3 4.6  7-10 11-16 17-21 21+ Tota (knots)
N 0.2 0.4 0.4 0.2 0.0 0.0 1.2 7.4
ININE 0.5 2.1 3.2 1.6 0.3 0.0 7.7 8.5
NE 2.1 9.2 7.3 3.7 04 0.0 22.7 7.4
ENE 22 134 11.2 7.4 0.5 0.0 34.7 7.9
E 0.7 4.1 6.0 39 0.2 0.0 14.9 8.6
ESE 0.2 0.4 i1 0.7 0.0 0.0 2.4 9.1
SE 0.1 0.3 1.0 1.4 0.1 0.0 29 10.8
SSE 0.0 03 1.1 0.9 0.1 0.0 2.4 10.1
5 0.1 0.6 1.4 0.7 0.2 0.0 3.0 9.3
SSwW 0.1 0.3 0.8 0.4 0.2 0.0 1.8 9.4
SW 0.0 0.2 0.7 0.4 0.0 0.0 1.3 9.5
WSW 0.0 0.2 0.5 0.5 0.1 0.0 1.3 10.5
w 0.1 0.2 0.5 0.6 0.1 0.0 1.5 10.9
WNW 0.0 0.1 0.4 0.4 0.1 0.0 1.0 10.9
NwW 0.0 0.1 0.2 0.2 0.0 0.0 0.5 9.4
NNW 0.0 0.2 0.1 0.0 0.0 0.0 0.3 6.2
Calm 0.4 — e - e - 0.4 -
Total 63 321 359 23.0 2.3 0.0 100.0 8.3
SOURCE: Naval Weather Service Detachment, Summary of Meteorological Observations,

Surface (SMOS), Asheville, North Carolina, September 1984,
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Table 3-12 Significant and Estimated Pollutant Emission Rates for PSD-Regulated Pollutants.

Significant Estimated

Emission Emission
Pollutant Rate Rate*

{t/yr) {t/yr)
Carbon monoxide** 100 1,789
Nitrogen oxides** 40 1,036
Sulfur dioxide** 40 2,825
Particulate matter (TSP} 25 141
Particulate matter (PMqo)** 15 141
Ozone (volatile organic compounds)** 40 141
Lead** 0.6 4.7
Asbestos 0.007 <<0.007
Beryllium 0.0004 0.05
Mercury 0.1 0.02
Vinyl Chloride 1 <<
Fluorides 3 2.5
Sulfuric acid mist 7 188
Total reduced sulfur (including H,S) 10 <<10

* Emission estimates based on a 2-boiler, 180 megawatt unit operating at 100 percent load for
the entire year (8760 hours).

** Criteria Pollutants,

Source: Black & Veatch, 1989.
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Table 3-12 lists the estimated pollutant emission rates for the proposed project and the
P3D significant emission rate values. From this table, it can be seen that five regulated pollutants
from the proposed facility exceed the 100 ton per year criteria for major stationary source
designation. In addition, lead, beryllium and sulfuric acid mist exceed the significant emission
rate criteria for PSD review.

3.4.2.2 Existing Ambient Air Quality Monitoring Data

The state of Hawaii Department of Health (HDOH) has monitored ambient air quality
concentrations of selected pollutants in and around Campbell Industrial Park since 1971, Sulfur
dioxide (SO3) has been monitored on a 24-hour average basis from 1971 to the present.
Nitrogen dioxide (NO,) was monitored from 1971 to 1976, and then discontinued statewide.
Total suspended particulates (TSP) were sampled from 1971 to September 1985. PMy,
sampling began in October 1985 and continues to the present. The results of these monitoring
programs are summarized in Table 3-13.  Insufficient monitoring data is available to
demonstrate compliance or non-compliance with existing ambient air quality standards.
However, the modeling described below indicates that ambient air quality standards are being
met.

3.4.2.3 Proposed Source Maximum Pollutant Impacts

Table 3-14 lists the PSD significant ambient impact levels for determining if a pollutant
must undergo an ambient air quality impact analysis. Based on the modeling results, SO,, NO,,
TSP and PM 4 must be evaluated for ambient air quality impacts.

3.4.3 AIR QUALITY MODELS AND INPUTS

3.4.3.1 Choice of Computer Models

In accordance with requirements of the State Department of Health and the U.S.
Environmentai Protection Agency, computerized air quality modeling technigues were used to
define potential air quality impacts. Both screening-level and refined dispersion models were
used. Following recommendations contained in the EPA publication entitled Procedures for
Evaluating Air Quality Impacts of New Stationary Sources--Volume 10, Revised, the PTPLU-2
model was used to determine the operating scenario of the proposed power plant that would
produce the highest ground-level pollutant concentrations. The results of this analysis indicated
that these would occur under full-load conditions; hence, these were assumed throughout the
remainder of the modeling. The stack characteristics input in the screening-level analysis were
as follows:

Operating

Level as Stack Stack Exit Volumetric Exit
Percent of Height Diameter Velocity  Flow Rate Temp.
Rated Capacity (in feet) (in feet)  (ft/sec.) ({t3/min) (o F)
50 285 12 67 454,000 237
75 285 12 80 543,500 247

Maximum 285 12 115 781,000 265
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Table 3-13.  Air Quality Monitoring Data--Campbell Industrial Park: 1971-Present.

SO lug/m3) NO 4 {ug/m3) TSP ug/m3 PMg
24-Hour 24.-Hour 24-Hour 24-Hour
Average Annual Average Annual Average Annual Average Annual

Year Range Mean  =AQS!  Ranpe Mean >AQS’ Range Mean >AQS!  Range Mean  >AQS!

1971 <3-16 <5 c <20-49 29 0 18-471 125 54 = -- .
1972 <5.7 <5 0 <2049 2t 0 24-155 55 5 - - .
1973 <55 <5 0 <20-33 <20 G 14-129 50 1 - - --
1974 <5-10 <5 9 <2040 25 0 23.132 47 1 - - -
1975 <8.11 <5 0 <5-25 1 0 13-137 52 1 - - -
1976  <5-7 <5 o <5-29 14 4 12-101 40 1 - - -
1977  <«5-18 <5 0 DISCONTINUED MONITORING 25-134 54 1 = -- -
1978  <5-40 <5 0 22-127 48 H - - -
1979 <5-27 <5 0 23-223 76 10 - - -
1980  <5-10 <5 o 29-158 53 2 - - -~
1981 <5-40 <5 0 26-188 51 2 - - --
1982 <5.12 <5 Y 15-63 41 0 - - -
1983  <5-28 <5 Y, 30-109 55 1 - - --
1984  <5-<5 <5 0 17112 50 1 - - -
1985  <5.25 <5 o 24.1382 572 3 10-263 203 NA
1986  <5-10 <5 0 - - - 7-66 26 NA
1987  NOT AVAHLABLE o - - 5-404 234 O

TAir quality standards for the given time period.
2Sampling period from 1/85.9/85.

*Sampling period from 10/85-12/85.

4Sampling period from 1/87-10/87 (only data available).

3PM10 standards became effective on July 1, 1987,

Source: Hawaii Ajr Quality Dala; State of Hawaii, Department of Health, 1971-1987.
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Table 3-14. Identification of "Significant Impact Pollutants” for PSD Analysis.

PSD "SIGNIFICANT IMPACT" LEVELS:
Pollutant Concen. in ug/m3 by Averaging Period

Pollutant  Annual 24-hour 8-hour 3-hour  1-hour
SO2 1 5 25 —_
NO2 1 —_
PM10 1 5 —
TSP 1 5 —- - -

cO - 500 2,000

IMPACT OF AES-BP COGENERATION PLANT ON AIR QUALITY;

Pollutant Concen. in__ug/m3 by Averaging Period

Pollutant  Annual 24-hour 8-hour 3-hour  1-hour
502 4 34 - 148 -
NO2 2 - - - -
PM10 6 19 ~ - -
TSP 6 19 - - -

CO - -- 61 - 112
Note: Estimates are for a 2-boiler, 180-megawatt facility.

Source: Black & Veatch, 1989.
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Following completion of the screening analysis, a detailed evaluation was conducted
using two other EPA-approved dispersion models. The Industrial Source Complex Short Term
(ISCST) dispersion model was used to estimate impacts in areas where the terrain is below the
facility's stack height evaluation of 300 feet. The COMPLEX-1 dispersion model was used to
estimate pollutant levels in areas that are above the top of the stack. The version of the ISCST
model that was used included the recently revised building downwash features (UNMAP 6,
Change 8), and this feature was employed for sources having stack heights less than a "good
engineering practice” (GEP) height whenever adequate building dimension data was available.

In addition to emissions from the main stack, the proposed facility will also generate
particulate emissions from coal, limestone, and ash handling operations. EPA publication AP-42
(Compilation of Emission Factors) was used to estimate emissions from these sources and to
determine the efficiencies of the air emission control techniques that are to be used. These
estimates are summarized in Tables 3-15a and 3-15b.

3.4.3.2 Metecrological Data Used

The ISCST and Complex-1 dispersion models require sequential hourly meteorological
data for wind speed and direction and twice-daily mixing heights (early morning and afternoon).
Five years of data collected at the nearby Barbers Point Naval Air Station from 1967 to 1971,
inclusive, were was used to create the wind roses previously presented. The twice-daily mixing
height data for the same period was obtained from Lihue, Kauai. These were the most
representative data available from the National Ciimatic Center. The meteorological data was
preprocessed into the "CRSTER® format for use in the models.

3.4.3.3 Receptor Locations Used

The ISCST and Complex-1 dispersion models use receptor locations expressed in either
polar or Cartesian (rectangular) coordinates to predict ground-level pollutant impacts. Cartesian
coordinates were used in this analysis. For the ISCST modeling, a coarse grid of receptors spaced
at 500-meter intervals was used to identify the general area of maximum impact. A refined grid
of receptors spaced at 250-meter intervals around the maximum impact coarse grid receptor
was used to identify the maximum pollutant impact concentration. The Complex-1 modeling
utilized a 250-meter interval coarse receptor grid similar to the grids used in previous EPA
funded and PSD application modeling studies for this area.

3.4.4 APPLICABLE REGULATIONS AND STANDARDS

3.4.4.1 New Stationary Source Performance Standards

The U.S. Environmental Protection Agency has promulgated performance standards for
major new stationary sources of air poliutants. These standards include maximum allowable
emission rates for specific pollutants. The new source performance standards that are applicable
to the proposed project are as follows:

Pollutant New Source Pollution Standard Limit

SO2 1.20 Ibs/MBtu (see 40 CFR60 Subpart 60.43a.d(3))

NQOx 0.60 Ib/MBtu (based on a 30-day rolling average)

Particulates 0.03 Ib/MBtu, >=99% particulate removal, and opacity <=20%
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Table 3-15a. Annual Particulate Emission Assumptions for Material Handling Operations

Operational Parameters

Limestone Consumption ("~15.7 thr)
Coal Consumption (~107.5 t/hr)
Combustion Waste {(~21.3 t/hr)
Transfer points drop height, H

Material Characteristics

Coal Silt Content, S (AP-42 mean)

Coal Surface Moisture. M (AP-42 mean)

Limestone Siit Content. S (AP-42 mean)

Limestone Moisture Content. M (AP-42 mean)
Combustion Waste Silt Content. S (AP-42 mean)
Combustion Waste Moisture Content. M {AP-42 mean)

Meteorological Conditions
Wind Speed . U (mean)

Number of Days With Precipitation >0.01 in., p (mean)
Percentage of Time Wind Speed >12 mph. f (mean)

Page 3-33

137,700 ton fyear
941,700 ton/year
186,800 ton/year
varies

6.2 percent
6.9 percent
1.6 percent
0.7 percent
70 percent
2.0 percent

9 mph
70 days
25 percent
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3.4.4.2 State Emission and Fossil Fuel Content Limits

The State of Hawaii Department of Health has established emission standards for certain
activities, These are contained in Title 11, Chapter 60, of the Department's Administrative
Rules. Four of these are applicable to the proposed power plant,

11-60-3 establishes a 20-percent opacity limit on visible emissions from stationary sources.
This is the same as the Federal limit,

11-60-5 stipulates that no visible emissions of fugitive dust are allowed beyond the property
line of the source unless it can be shown that the best practical operation and/or treatment
procedures are being implemented. This requirement will apply to the conveyor and to the
materials storage and handling facilities at the power plant. Examples of the "practical
procedures” listed in the standards include:

. use of water or chemicals to control dust from construction sites:

* application of water or chemicals to materials stockpiles which can give rise to airborne
dust; and

*  provisions for containing dust generated by process operations,

11-60-8 establishes emission standards for processing operations. The fuel and ash
preparation and ash pelletizing operations at the proposed facility are covered by these
standards. The allowable emissions (in tons per hour) are equal to 4.1 times the process weight
(in tons per hour) raised to the two-thirds power up to a maximum of 40 pounds per hour.
Emissions in excess of 40 pounds per hour are not allowed from a single processing activity.

Finally, 11-60-9 prohibits fossil-fuel fired power plants larger than 25 megawatts from
using fuel containing more than 0.5 percent sulfur by weight. An exception may be made oniy if
the Director of the Department of Health determines that the use of fuel with a higher sulfur
content will not result in a violation of the State Ambient Air Quality Standard for sulfur oxides.

3.4.4.3 National and State Ambient Air Quality Standards

Pursuant to the Federal Clean Air Act, the U.S. Environmental protection Agency has
promulgated ambient air quality standards for a number of air pollutants. These “criteria
pollutants,” as they are called, are listed in Table 3-16. The "primary" standards shown in the
table are intended to protect the public's health with an adequate margin of safety. The
"secondary” standards are intended to prevent adverse effects on comfort, visibility, vegetation,
animals, aesthetic values, and soiling and deterioration of materials.

The State of Hawaii has adopted ambient air quality standards which parallel those
promulgated by the EPA. These are contained in 11-59-4 of the Administrative Rules. These
standards, which are also summarized in Table 3-16 are in some cases more stringent than their
Federal counterparts.
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Table 3-16. Summary of Federal and Hawaii State Ambient Air Quality Standards,

Federal Standards

Pollutant

Total Suspended
Particulate
Matter {TSP)

PM-10

Sulfur Dioxide

Nitrogen Dioxide

Carbon Monoxide

Photochemical
Oxidants {as O3}

Lead

Sampling Period
Annual Geometric
Mean

Maximum Average
in Any 24 Hours
Annual Average
Maximum Average

in Any 24 Hours

Annual Arithmetic
Mean
24-Hour Average
3-Hour Average
Annual Arithmetic
Mean
8-Hour Average
1-Hour Average

Maximum Average
in Any 1 Hour

Maximum Average in

Primary Secondary  State Stds.
None None 601g/m3
None None 150ug/m3
50 50 None
150 150 None
80pg/m3 None 80pug/m?3
365ug/m3 None 365ug/m3
None 1,300pg/m3  1,300pg/m3
1004g/m3 70ug/m3
10mg/m3 5mg/m3
40mg/m3 10mg/m3
240pg/m3 100pg/m3
1.5ug/m3 1.54g/m3

Any Calendar Quarter

(1 Limits shown for 1-, 3-, 8-, and 24-hours may be exceeded once per year without

violating the standard.

(2) Federal "primary" standards are intended to prevent adverse effects on public health.
"Secondary" standards are intended to prevent adverse effects on comfort, visibility,

vegetation, animals, aesthetic values, and soiling and deterioration of materials.

Sources:

Rules, Chapter 59 (State)
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3.4.4.4 Prevention of Significant Deterioration (PSD) Regulations

The U.S. Environmental Protection Agency has also adopted regulations designed to
maintain air quality in areas which currently meet Federal ambient air quality standards. These
"Prevention of Significant Deterioration”, or PSD, regulations apply to areas designated as
"attainment” for criteria pollutants. All of the facilities proposed as part of this project are in such
an attainment area. The PSD regulations stipulate that new sources that emit regulated air
pollutants in "significant' amounts must be shown to comply with these regulations before they
will be given a permit to construct or a permit to operate.

An important aspect of the PSD Program is the limit which it places on the amount of air
quality degradation which is allowed in a particular geographic area. The size of this PSD
“increment” depends on the classification of the affected area:

PSD regulations divide the country into three "classes.” Class | areas are the maost
restrictive air quality regions. Most often, National Parks and primitive wilderness areas where air
quality impacts could have the greatest detrimental effect are designated as Class | areas. The
PSD Class | area closest to the proposed facility is Haleakala National Park. It is over 100
kilometers from the proposed site, too far to be impacted by emissions from it.

The remainder of the State, including the area within which the proposed project is
located, is classified as a Class Il area. The applicable Class Il PSD pollutant increments and the
current increment consumption are given in Table 3-17. The current PSD Class Il increment
consumption shown in the table is based on a 1983 study funded by the EPA plus PSD and state
air quality permits issued from 1983 to 1987. Table 3-17 also shows the available PSD SO, and
TSP increments based on the 1983 EPA study and subsequent permit applications. The table
indicates that 70 and 63 percent of the Class I annual average and 24-hour average SO,
increments, respectively, are available to new sources. It also shows that 85 percent of the total
3-hour Class I PSD increment is available to new sources, but NAAQS limit the availability to 70
percent of the total increment. The available increment for TSP is 79 and 62 percent of the
Class 11 allotment for the annual and 24-hour averages, respectively.

Currently, there are no Class Il areas in Hawaii.
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Table 3-17.  Prevention of Significant Deterioration (PSD) Class Il Increments and Existing
Increment Consumption Levels,

PSD
Class Il Current Remaining
Increment Levels increment
Pollutant Averaging Period (g/m3) (ug/m3) (Lg/m3}
TSP Annual Geom. Mean 19 4 15
24-hour Average 37 14 23
SO, Annual Arith. Mean 20 6 14
24-hour Average 91 34 57
3-hour Average 512 78 434
NOx Annual Arith. Mean 25 0 25

'Remaining 3-hr 5O, increment is restricted to 264 pg/m3 by the 3-hr SO, NAAQ standard.

Source: Compiied by Black & Veatch using the following sources:

(1) Evaluation of PSD_Increment Consumption and Baseline Air Quality at the Campbell
Industrial Park, Hawaii; Prepared for EPA by Engineering Science, Arcadia, California;
November 1983.

(2) Addendum to PSD Application: Honolulu Program of Waste Energy Recovery
(HPOWER}; September 1985.
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3.4.5 AIR QUALITY IMPACTS

3.4.5.1 Compliance With Ambient Air Quality Standards Combustion

Table 3-18 compares the modeied pollutant concentrations with the National Ambient
Air Quality Standards. The results show that emissions from the facility would not cause or
contribute to a violation of these standards. The PMi, levels of 35.6 and 87.6 pg/m3 are
approximately 79 and 58 percent of the annual and 24-hour National Ambient Air Quality
Standards, respectively. These levels are based on monitored background levels, impacts from
the project, and impacts from the other existing sources in the Campbell Industrial Park. The
SO levels of 43.6, 169.5 and 945.2 ug/m3 are approximately 55, 46, and 75 percent of the
annual, 24-hour, and 3-hour National Ambient Air Quality Standards, respectively, Finally, NO,
and Pb levels of 47.1 and 0.9 ug/m3 are approximately 47 and 60 percent of their respective
an?’ual and calendar quarterly averages. All State Ambient Air Quality Standards are met as
well.

3.4.5.2 Compliance With Ambient Air Quality Standards: Process Emissions

While the combustion products that would be emitted from the main stack at the power
plant are of greatest concern from an air quality standpoint, particulate emissions from storage
piles, coal, limestone and ash processing facilities, material handling conveyors and transfer
points are also of concern. The air quality impacts of these are presented in Table 3-18.
Because the tube conveyor completely encloses the material being transported, there is no in-
transit release of particulate matter.

3.4.5.3 Compliance With PSD Increment

Table 3-19 shows the resulits of the PSD increment analysis. The TSP impacts of 5.2 and
46.6 ug/m3 are k27 and 126 percent of the allowable annual and 24-hour PSD increments,
respectively. However, the AES impacts on these locations are 1.6 and 0.0 percent respectively.
Hence, the AES-BP project does not cause or contribute to a violation of the PSD increment.

The SO, impacts of 9.2, 33.6, and 152.3 are approximately 46, 37 and 30 percent of the
total annual, 24-hour, and 3-hour Class I PSD increments, respectively. The AES contributions
at the maximum increment consumption location are 0.1, 33.0, and <0.1 wug/m3 for the annual,
24-hour and 3-hour averaging periods, respectively.

The NO, impact of 1.6 pg/m3 represents 6.4 percent of the available increment. Note
that PSD impacts are based on PSD sources and increases or decreases in emission rates from
non-PSD baseline sources. The TSP and SO, increment impacts are based on modeled data

from all sources in the Campbell Industrial Park.

3.4.5.4 Additional Air Quality Impacts

A recent application to construct a 200 MW combined cycle, oil-fired turbine, steam-
electric generating facility has been submitted to HDOH by Kalaeloa Partners, LP. This facility
will also be located in Campbell Industrial Park. Ambient air quality analyses provided as a part
of their air permit application demonstrate that Kalaeloa alone or in conjunction with the
existing sources and the AES-BP facility will not cause or contribute to an exceedence of the
NAAQS or the applicable PSD increments.

To illustrate this fact, Kalaeloa maximum impacts were added directly to the combined

impacts of the background pollutant levels, the existing CIP sources, and the AES impacts. This
approach assumes that the maximum impacts from both projects occur at the same location.
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Table 3-18.  Comparison of Modeled Ambient Air Quality With Ambient Air Quality
Standards.
Concentrations _{ug/m3}
§_____s“ &12 PMg Eb_i“
Annual NAAQS 80 100 50 1.5
Annual SAAQS 80 70 - 5
Monitored Background 8a 15b 26¢ 0.84
Existing Sources 35.1 321 13.5 0.0
AES Project 0.5 <0.1 01 0.1
Total 43.6 471 39.6 0.9
UTM East 590.25 593.25 582.50 592.50
UTM North 2356.50 2356.25 2355.75 12356.75
Year 1970 1969 1870 1967
24-hour NAAQS 365 - 150 -
SAAQS 365 - -
Monitored Background 24a - 43,
Existing Sources 163.5 40.9 -
AES Project <Q.1 _— 3.7 -
Total 193.5 87.6
UTM East 593.50 592.25
UTM North 2361.00 2355.75
Year 1969 1968
{Day) (40) {298)
3-Hour NAAQS 1,300 - - -
3-Hour SAAQS 1,300 - - -
Monitored Background 89a
Existing Sources 805.1
AES Project S1.1
Total 945.2
UTM East 594.00
UTM North 2360.50
Year 1969
{Day/Period} (40/3)

& SO, concentrations are based on HPower Ambient Monitoring Data recorded near Palailai
(Station 151) from February 1984 to February 1985 short term averages represent the
-highest, second-highest concentrations.

b. . The NO; concentration is based on HDOH monitoring at the Barbers Point Monitoring
Station during 1976. NO; monitoring was discontinued statewide in 1977.

¢ PMyp concentrations are based on NDOH monitoring at the Barbers Point Monitoring
Station October 1985 to October 1987.

d. The Pb concentration is based on HDOH monitoring at the Liliha Monitoring Station during
1984.

*Pb standards are based on a calendar quarter averaging period. AES Project impacts are based

on a highest, second-highest 24-hour impact.
Source: Black and Veatch, 1989.
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Table 3-19. Results of Prevention of Significant Deterioration (PSD) Analysis.

Concentrations (ug/m3)

TSP 5O, NO,
Averaging Time
Annual PSD Increment 19 20 25
Project Increment Consumption* 0.3 0.1 1.6
Existing Source Consumption 4.9 9.1 0.0
Total 5.2 9.2 1.6
% of Increment Consumed (Total) 27.0% 46.0% 6.4%
increment Remaining 13.8 10.8 23.4
% of Increment Consumed (AES only) 1.6% 0.5% 6.4%
24-Hour PSD Increment 37 91
Project Increment Consumption* 0.0 33.0
Existing Source Consumption 46.6 0.6
Total ** 46.6 33.6
% of Increment Consumed (Total) 126.0% 37.0%
Increment Remaining (9.6) 57.4
% of Increment Consumed (AES only) 0.0% 36.0%
3-Hour PSD Increment 512
Project increment Consumption® - <0.1
Existing Source Consumption - 152.3
Total - 152.3
% of Increment Consumed (Total) - 30.0%
Increment Remaining - 359.7
% of increment Consumed (AES only) - <0.5%

*  Project Increment Consumption represents the consumption related to AES at the maximum
combined PSD Increment consumption receptor for the CIP area. It does not represent the
maximum AES consumption.

** Total Increment consumption exceeds Class Il 24-hour increment. However, AES-BP's
contribution to the point at which the increment was exceeded was 0.0.

Source: Black & Veatch, 198§.
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Based on the most conservative approach, the NAAQS are maintained at all times (see Table 3-
19a). This approach is conservative because the maximum impact points for the Kalaeloa facility
and the AES-BP facility in fact do not coincide. Adding the two together overstates the actual
effect of the combined projects.

Kalaeloa PSD increment impacts were also added directly to the PSD increment consumption
totals to predict the total PSD impacts (see Table 3-19b). The PSD increments were not
exceeded with the exception of the 24-hour TSP increment. However, this increment was
previously shown in the AES and Kalaeloa applications to be in excess of the Class 11 increment
prior to the addition of the AES or Kalaeloa projects, and at the point of increment exceedence,
neither project makes any contribution to the viclation. Therefore, neither project causes or
contributes to the exceedence.

The following are a summary of the maximum air pollutant impacts, including the Kalaeloa
facility:
3.4.6 BEST AVAILABLE CONTROL TECHNOLOGY

The proposed facility represents the state-of-the-art in pollution control technology. Emission
rates are significantly lower than those from other power plants. These fow air emission rates are

the result of numerous pollution control technologies. This section briefly describes these
technologies and their effectiveness at reducing pollution.

3.4.6.1 Sulfur Fmissions

Sulfur is present in all coal in varying quantities. All modern coal-fired facilities utilize some
method of limiting sulfur emissions. The principal ones are the use of low sulfur coals and the
removal of sulfur from the flue gas. AES Barbers Point's facility uses both methods.

With regard to fuel, it will burn coal containing no more than 1.5% sulfur. This is considered
moderate by national standards.

With regard to sulfur removal, most of the sulfur which is released in the combustion is
removed by the inherent operation of the circulating fluidized bed technology. The coal is
burned in the presence of limestone within the boiler. During combustion, the calcium
carbonate in the limestone reacts with the sulfur to form calcium sulfate. Calcium sulfate is a
stable, nontoxic substance more commonly krown as gypsum; it is the principal ingredient in wall
board (drywall). The plant can remove up to 90% of the sulfur contained in the fuel and will
comply with the emission limits specified by the Hawaii Department of Health. Further, this
technology is considered "Best Available Control Technology" by the Environmental Protection
Agency (EPA),

3.4.6.2 Nitrogen Oxide Emission

Nitrogen oxides (NO,) are formed when the nitrogen present in the air and fuel react with
oxygen in the high temperature of the boiler. The fluidized bed boiler operates at a lower
temperature than conventional oil- or coal-fired boilers and so produces less NO,. In addition,
AES-BP will be applying selective noncatalytic reduction technology {commonly referred to as
"Thermal de-NO,") to further reduce NO, emissions. In the Thermal de-NO, process, ammonia
(NH;Jadded to the boiler in particular locations. The ammonia reacts with the NO, and converts
it back into the Nitrogen gas Ny, normally found in air, and to H O, ordinary water. Thermal de-
NO, advanced pollution control technology that the EPA considers the "Best Available Control

Technology".
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Table 3-19a. Worst Case Estimate of Ambient Air Quality Impacts (including Kalaeloa)

Concentrations (ug/m3)

PM1o 50, NO,
Annual
National Ambient Air Quality Standards 50 80 100
State Ambient Air Quality Standards - 80 70
Existing & Background 39.5 43.1 474
AES-BP 0.1 0.5 <0.1
Kalaeloa at Max. Impact Point* 0.3 2.0 2.3
Total: 39.9 45.6 49.4
24-Hour
National Ambient Air Quality Standards 190 365
State Ambient Air Quality Standards - -
Existing & Background 83.9 193.5
AES-BP 3.7 <0.1
Kalaeloa at Max. impact Point* 4.5 27.1
Total: 92.1 220.6
3-Hour
National Ambient Air Quality Standards 1300
State Ambient Air Quality Standards 1300
Existing & Background 894.1
AES-BP 51.1
Kalaeloa at Max. Impact Point* 159.3
Total: 1104.5

Source: Black and Veatch
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Table 3-19b. Worst Case PSD Impacts (including the Kalaeloa Power Plant)

Concentrations (pg/m3)

Annual 24-Hour 3-Hour
TSP _Increment
Max. PSD increment 19 37
Existing Sources 4.9 46.6
AES-BP 0.3 0.0
Kalaeloa at Max. Impact Point! 0.3 0.2
Total: 5.5 46.6
SO, Increment
Max. PSD Increment 20 91 512
Existing Sources 9.1 335 152.3
AES-BP 0.1 0.1 <0.1
Kalaeloa at Max. Impact Point? 20 27.1 153.0
Total: 11.1 60.3 305.3

1. Represents maximum air quality impact by Kalaeloa at any point. These maximum impacts do
not occur the same place as AES maximum impacts, so these figures overstate the total air
quality impacts from both projects. Actual combined figures are likely to be much lower, but
cannot be estimated without extensive additional air quality monitoring.

2. Actual Kalaeloa impact at this point is known to be 0.0 so the actual impact at the receptor is
included, rather than maximum of all points.

Source: Black and Veatch
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3.4.6.3 Particulate Emissions

Particulate (dust) emissions occur when fine particles of ash and limestone are carried
through the boiler and by handling the coal, limestone and ash outside the boiler. The latter are
called fugitive emissions because they are emitted from many small points, rather than a single
stack. The air permitting process considered both of these as emission sources when setting
particulate emission limitations for the project. The dust from the boiler is removed using a
*baghouse”; this is essentially a room full of large fabric filters which separate out the dust in much
the same way as a vacuum cleaner bag. This technology removes more than 99.9% of the dust
from the flue gas; it is also considered "Best Available Control Technology" by the EPA. Fugitive
dust is reduced to minimal levels by enclosing all conveyors and transfer areas, and by spraying
water Or a non-toxic surfactant on the coal, limestone and ash piles to keep loose dust from being

blown away by wind.

Table 3-15b shows in detail the types of dust control measures employed by the project,
The removal efficiencies are based on Environmental Protection Agency {EPA) Publication AP-42
which specifies the expected control efficiency of individual technologies for use in air quality
monitoring. Note that virtually afl dust is recovered from the conveyors, transfers, crushers and
other loading systems.

In addition to the controls applied to the movement of material into the plant, there are
numerous operating procedures that will be utilized to control dust from the material storage
piles. These procedures include compacting the surface of the piles with heavy equipment to
minimize any loose material which could blow off of the pile and orienting the piles and recovery
areas s0 as not to be in the direct line of wind. Finally, the routine consolidation, and other non-
essential movement of material can be fimited during extreme wind conditions.

In addition to these operating procedures, water sprays and other surfactants are quite
effective in controlling dust from material storage areas. ~ Wet suppression on the material storage
area controls at least 50% of the dust otherwise generated. More advanced control methods such
as surfactants and crusting agents are also available and can control 90%.-1 00% of dust emissions.

Surfactants are nontoxic foams which bind to small particles and make them too heavy to
be carried by wind. The surfactants are applied in an enclosed system before the material is
placed on the pile and adhere immediately to the small particles. Thus, no free sprays of the
surfactant are exposed to be carried by the wind.

Crusting agents (such as latex foams) are sprayed on the pile and form a hard surface
resistant 10 rain and wind. The shell created by these agents lasts for up to one year between
applications. Because they are long lasting, they can be applied during low wind conditions when
carryover of the sprays will not occur.

Both products are nontoxic and approved for these applications by the EPA. A summary
brochure has been attached which discusses some of these products,

The best combination of all the above options depends on numerous factors, including
wind and rain conditions, the moisture content of the material as it arrives, and the volume of
material at the site at any given time. These types of material storage areas are routinely located
in developed areas (not infrequently adjacent to residential areas) without adversely impacting
adjacent land owners. Finally, the coal we will be receiving from Indonesia is very low in dust
compared to many coals (including the coal assumed in developing Table 3-15b). The
combination of this low dust coal and the numerous control options discussed above will achieve a
high degree of dust controf.
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3.5 EXISTING AND PLANNED LAND USE

3.5.1 POWER PLANT SITE & VICINITY

3.5.1.1  Existing land Lse

The site of the proposed power plant is presently undeveloped and occupied largely by
kiawe woodlands. There are no businesses or residents on-site that would have been displaced.
The entire area is owned by the James Campbell Estate and leased to Hawaii Project
Management, Inc. Land uses in the vicinity of the power plant are shown on Figure 3-6.

As indicated on that figure, the City and County of Honolulu's HPOWER waste-to-energy is
located immediately north of the site. Chevron's Hawaiian refinery and the Brewer Chemical
Company's manufacturing facitities lie just beyond that. Hawaiian Western Steel's reinforcing bar
plant occupies the land between the eastern side of the power plant site and Hanua Street. The
fand on the makai (western) side of the facility is currently vacant, but its lessor, Hawaii Project
Management, Inc.is currently in the process of subdividing the parcel; when the subdivision is
complete, it will lease the lots to industrial users. Finally, the southern side of the site abuts Kaomi
Loop and two parcels occupied by small industrial firms.

The other notable existing use is the Hawaiian Cement Company's plant, which is located
along the southern side of Kaomi Loop opposite the AES cogeneration facility. In terms of bulk,
the cement plant is the most imposing industrial complex within Campbell industrial Park. The
large storage silos and materials piles are substantially larger than the coal and limestone storage
piles at the proposed power plant.

None of these existing land uses are particularly sensitive to the kinds of activities that
would take place on the power plant site. The most serious concern that has been expressed by
neighbors ‘is the fear that coal dust or other emissions from the power plant could interfere with
their operations. The evidence presented in the air quality impact analysis contained in Section
3.4 of this report indicates that emissions of particulates and other poliutions from the proposed
facilities, including the coal, limestone, and pelietized ash storage piles, will be quite low. Hence,
interference of this nature is unlikely.

While not strictly a land use impact, the presence of the 2.27-acre parcel currently
occupied by Honomach, Inc. requires the design of the facility to be somewhat different than is
considered ideal. AES-BP has had preliminary discussions with its lessors for the purpose of
determining if they would consider relocating their facilities. The results of these preliminary
discussions suggest this may be an option in the future.

3.5.1.2 Planned Land Use

Except for the vacant land immediately makai of the power plant site, all of the adjoining
property is already occupied by industrial users. The makai land is part of the same large parcel
controlled by Hawaii Project Management, Inc., that is being subdivided to accommodate the
AES-BP power plant, Based on that firm's current plans, it is expected that most of it will be
occupied by industrial activities sometime during the lifetime of the power plant.

Taken together, the 1-2 zoning, the Campbell Industrial Park design controls, and other
factors make it extremely unlikely that future land uses in the area will be incompatible with the
proposed power plant.
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3.5.2 CONVEYOR RIGHT-OF-WAY & VICINITY

3.5.2.1  Existing Land Use

With respect to adjoining land uses, the proposed conveyor route can be divided into
three different segments. These segments, the general character of the existing land uses, and :
the compatibility of those uses with the presence and operation of the conveyor are summarized
below.

* Segment 1 of the proposed conveyor extends parallel to Hanua Street from the power
plant to Malakole Road. 1t crosses the HPOWER site, the eastern side of the Chevron
refinery, and Malakole Road. The area between the proposed alignment and Hanua
Street is subdivided into a number of parcels, most of which are still vacant. Based on the
minimal impacts of the enclosed conveyor design, it does not appear that noise, dust, or
other effects of the conveyor would adversely affect the ability to use these parcels in a
way that is consistent with their 1-2 zoning. The minimum clearance between the :
bottom of the conveyor and Malakole Road will be 25 feet. This clearance is larger than e
that provided on freeways and other major road arterials. Hence, the crossing should not
restrict normal truck traffic. Because trucks carrying over-size cannot generally exceed 25
feet in height no significant adverse effect is anticipated.

¢ Segment 2 runs from Malakole Road to the Barbers Point Deep Draft Harbor. Most of
this area is currently bare coral, but a small portion is occupied by parts of the dredged &
materials stockpiles created during construction of the harbor. The Campbell Estate is e
continually removing the dredged material in the stockpiles, and the timing of conveyor
construction appears to be consistent with their plans. Because of this, no adverse effect
is anticipated.

+ Segment 3 extends from the boundary of the Barbers Point Deep Draft Harbor to the
dockside loading and unloading facilities. This area is currently vacant.

3.5.2.2 Planned Land Use

Current plans call for the industrialization of virtually all of the land which the conveyor
crosses, Because of this, its effect on future land use was also evaluated.

* Future development near Segment 1 of the conveyor will consist of the same types of
industrial uses present on the parcels that have already been developed. This conveyor
system is expected to be compatible with this further growth.

* The presence of the conveyor on presently undeveloped land between Malakole Road
and the harbor (Segments 2 and 3) will have to be taken into account if and when its
owner, Campbell Estate, subdivides the property. AES-BP has worked closely with the
Estate to plan and design a conveyor route which will not hamper eventual industrial
development of the area in accordance with the Estate's long range master plan. A
tentative agreement has been reached concerning the easements that will be needed.
It insures that the conveyor will not hamper future use of the area adjoining it.

3.6 HISTORIC, PALEONTOLOGIC, AND ARCHAEOLOGIC RESOURCES :

Barbers Point and the Ewa plain were the subject of intense archaeological study during
the late 1970's and early 1980's. Most of this was due to the development of the Barbers Point o
Deep Draft Harbor by the State Army Corps of Engineers. Although the coralline reef that forms 1
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the plain now appears to be a somewhat hostile environment, this research shows that the area
was occupied by dispersed clusters of fishing or marine-criented inhabitants. Surveys and
excavations in the Barbers Point area have determined that the sinkholes common to the plain
were used by aboriginal Hawaiians as refuse pits, and that these pits may contain archaeological
and paleontological remnants. More recently, the sinkholes have been found to be a resource
for studying the pre-historic bird populations of Oahu. The birds took cover in the sinkholes and
then found they could not escape.

Campbell Estate records indicate that the area now occupied by the industrial park has
been extensively disturbed. The Army conducted manuevers there during World War 1, but no
permanent facilities were erected. During the late 1940's through 1958, the area was used for
grazing. In 1962, the entire industrial park area was bulldozed for development, filling many of
the sinkholes mentioned above.

There are no known archaeological resources on the power plant site, and neither it nor
the conveyor included in the nearby Barbers Point Harbor Archaeological Complex, according
to the Department of Land and Natural Resources (DLNR). After reviewing plans for the project,
the Historic Sites Section of DLNR initially concluded that it would have no effect on significant
historic sites and would not require further archaeological surveys.

As a result of comments received on the Draft EIS, it became apparent that the proposed
conveyor alignment would interfere with plans for an archaeologic/palacontologic science
reserve and park proposed for the area northwest of the Malakole Road/Hanua Street
intersection.  Once this was known, the situation was discussed with Dr. Alan Ziegler (the
scientist who has been most active in efforts to establish the preserve and park), with Dr. joyce
Bath of the Historic Sites Section of the State Department of Land and Natural Resources, with
the prospective conveyor supplier, and with representatives of the jJames Campbell Estate {which
owns the land across which the conveyor would pass). Based on these discussions, the conveyor
was rerouted to the alignment shown in Chapter 1 of this report.

The new conveyor alignment completely avoids the area north of Malakole Road that
the Honolulu City Council has indicated an interest in inbcorporating into a future educational
park. Because of the presence of the 30- to 40-foot high coral pile north of the proposed park
and science reserve, it is necessary for the conveyor to pass over a corner of the area adjacent to
the proposed park that Dr. Ziegler has recommended be incorporated in an
archaeological/palaeontological science reserve. However, AES Barbers Point has agreed to
keep the conveyor elevated in this area and to design the support structures for the conveyor so
that no filling of sinkholes is required. Steel plates will be placed over sinkholes located near the
support structures during the construction period to insure that those sinkholes are not
accidentally damaged by construction equipment.

The portion of the conveyor route south of Malakile Road is within an existing roadway
thatains no archaeological or other historic remains. As confirmed by Dr. Bath, there are no
sinkholes or archaeological remains along the proposed alighment between the proposed
science reserve and the harbor,

3.7 BIOLOGICAL RESOURCES

3.7.1 FLORAL IMPACTS

3.7.1.1 Existing Flora

As previously noted, the project site is part of a much larger area that was cleared,
grubbed, and rough-graded many years ago when Campbell Industrial Park was first constructed.
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"Volunteers" plants have subsequently revegetated most of the site, the exception being a few
acres adjacent to Hawaiian Western Steel's ironworks. That area has been kept cleared and
used to store equipment and materials.

A botanical survey of the AES-BP cogeneration facility site conducted by Kenneth M,
Nagata (1988) concluded that common kiawe (Prosopis _pallida) woodland {the Ewa Plain's
climax lowland vegetation community) covers over 75 percent of the site. Koa haole (Leucaena
leucocephala) is the most common understory shrub. Ground covers and grasses common in
scattered open areas of the kiawe woodlands include feathery pennisetum (Pennisetum
setosum), swollen fingergrass (Chloris inflata ), bristly foxtail (Setaria_verticillata), golden crown-
beard (Verbesina encelioides), and Chinese violets { Asystasia gangetica).

Early in 1989 Mr. Nagata also surveyed the vegetation along the proposed conveyor
route. Most of the conveyor route between the power plant site and Malakole Road is on land
that has already been cleared for the existing industrial uses. Only scattered kiawe trees and a
few species of weedy grasses and shrubs are present for most of this distance. Approximately 0.1
mile of the route passes through kiawe woodlands similar to that found on the power plant site.

West of malakole Road the conveyor route is on vacant land that has been disturbed
during construction of the Barbers Point Deep Draft harbor. Some of it, as well as much of the
surrounding terrain, is covered by piles of coral and sand dredged from the harbor. Mr. Nagata
found no vegetation of note on this portion of the route.

Achvyranthes splendens, v. rotundata is a low shrub with an inconspicuous floral display
borne on a terminal spike. The leaves are blunt-tipped, nearly rounded, and are covered with
short silky silvery hairs on both sides. The flowers and leaves are used in local cultural
ceremonies. Confined to a few relatively dry coastal areas, it was listed as federally endangered
in March 1986. One population of Achyranthes is located along the Barbers Point shoreline,
including the area makai of the AES-BP power plant site. Knowing that Achyranthes had been
found near the project site, the scientists who conducted the botanical survey of the AES-BP site
made a special effort to search for it on the project site. Despite this, no Achyranthes had been
found near the project site, the scientists who conducted the botanical survey of the AES made a
special effort to search for it on the project site. Despite this, no Achyranthes were found.

3.7.1.2 Floral Impacts

Essentially all of the existing vegetation on the power plant site and within the conveyor
easement would be removed during construction of the proposed project. As can be seen from
the site plan in Figure 1-4, most of this would not be replaced. Limited numbers of landscape
plants would be installed around the perimeter of the cogeneration facility in accordance with
the Campbell Estate's site development guidelines. Current plans do not call for landscaping
within the conveyor easement.

Three plants listed as endangered are found in the Barbers Point area. These include the
Ewa Plains ‘akoko (Euphorbia skotisbergii, variety kalaeloana, ko'olua‘ula (Abutilon menziesif),
and Achyranthes splendens rotundata 1U.S. Fish and Wildlife Service, December 7, 1988).
Because it has been so thoroughly disturbed, it was considered unlikely that any of these would
be present along the conveyor route. Nagata's botanical survey of the conveyor route confirmed
that this is the case.

Previous studies had not found representatives of the first two species in the immediate
vicinity of the project site. However, a colony of Achyranthes spendens rotundata had been
identified near the project site on the land Hawaii Project Management, Inc., is leasing from the
Campbell Estate (Elliott & Hall, 1980). (Achyranthes splendens, v. rotundata is a low shrub with
an inconspicuous floral display borne on a terminal spike. The leaves are blunt-tipped, nearly
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rounded, and are covered with short silky silvery hairs on both sides. The flowers and leaves are
used in local cultural ceremonies). Because of this, AES-BP insisted that a thorough botanical
survey of the power plant site and surrounding areas be conducted before finalizing its sub-lease.
A special effort was made to delineate the extent of the Achyranthes colony so that it could be
avoided when subdividing the area to be used for AES-BP's cogeneration facility.

The results of Nagata's botanical survey were used in establishing the present project
limits. Consequently, more than 270 feet separate the boundary of the facility from the nearest
Achyrantthes. This is more than enough to insure that it will not be directly affected by
construction or operational activity at the power plant. The survival of the Achyranthes colonies
during the construction of the equally close HPOWER facility is evidence that there will be no
direct or indirect construction impacts on the plants.

Air emissions are the only conceivable mechanism through which operation of the
facility could harm the Achyranthes colonies. However, results of ambient air quality modeling
described in Section 3.4 show that the project will have little effect on air quality where the
plants are located. No scientific studies have been conducted which clearly establish the
tolerance levels of the Achyranthes, but the modeled levels are well below those at which
significant adverse impacts on other plants have been observed. It is also worth noting that
existing particulate emissions from the area are at least an order of magnitude larger than those
expected from the power plant, yet no apparent injury to the achyranthes has been noted.

in summary:

* The sparse vegetation present on the power plant site and within the conveyor easement
is typical of that found in similar environments throughout the state.

* No endangered species are present in the areas that would be affected by construction
of the project.

* No mechanisms exist which could result in significant indirect effects to vegetation off the
project site.

Consequently, the project will not adversely affect flora.

3.7.2 FAUNAL IMPACTS

3.7.2.1 Existing Fauna

Field studies of the project site and environs (CONOCO-Dillingham Oil Company, 1972:
11-46; Eddinger, November 1979} indicate that the mammals that are present are typical of
those found throughout lowland areas of Oahu. Mongooses (Herpestes auropunctatus) are
abundant in the vegetated portions of both the power plant site and the conveyor easement.
They are most common near the edges of the kiawe woodlands, while they are relatively sparse
on the dredged spoils.

Feral dogs (Canis familiaris) and cats (Felis catus) and a variety of rodents are also present.
The house mouse (Mus musculus) and Hawaiian rat (Rattus_exulans) were the most abundant
species encountered at the time of the survey conducted in 1971-72 for the CONOCO-
Dillingham Oil Company, 11-49. That same study suggests that the shallow soils on the power
plant site may make burrowing difficult, thereby limiting the size of the rate and mouse
population and hypothesizes that the mouse population, at least, may show large seasonal
fluctuations due to changes in food availability.
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Three ornithological surveys have been conducted of the power plant site and
immediate environs. Two of them {(Randall, December 1971 and April 1972) included the
proposed cogeneration facility site, while the third (Bruner, 1980) was of the neighboring
HPOWER site. Table 3-20 lists the species encountered during these surveys.

Except for the black-crowned night heron (Nycticorax nycticorax), all of the birds
observed on the site are introduced. The dramatic, man-induced changes in vegetation and
fand use that have occurred in the area have eliminated the endemic species that were formerly
present, Randall (1971), made the following observations concerning the distribution of these
birds:

Two species of migrating shorebirds, the gold plover and the wandering tattler,

utilize this area as wintering grounds. Plovers were most frequently observed

along the shoreline, in field roads and in fields where sugar cane had recently

been planted. The only observations of a wandering tattler were made along the

rocky shoreline on the site. Barred doves and spotted doves were prevalent

throughout the area, but were particularly abundant at the edge of wouded and

open areas, where they feed on small weeds and grass seeds. Doves were

frequently flushed and seen loafing and feeding on the site. One dove was found

nesting in a wooded area adjacent to the site. Observations of American

cardinals and Brazilian cardinals were most frequent around brushy and wooded

habitats. Flocks of ricebirds and fapanese white-eyes were commonly observed
around wooded edges and in grassy open areas adjacent to the edge. House
sparrows and Indian mynahs were most widespread in areas where buildings had
been constructed.

No ornithological survey has been conducted of the conveyor route since the dredging of
therbers Point Deep Draft Harbor. Mowever, the birds present in the small wooded portion are
almost certainly similar to those observed on the power plant site. The area that has been
disturbed during construction of the Barbers Point Deep Draft Harbor offers few feeding and/or
nesting opportunities. Consequently, it appears to have a relatively small bird population.

No threatened or endangered animals are known to be present on the power plant site
or along the conveyor right of way.

3.7.2.2 Impact on Existing Fauna

The loss of the kiawe woodlands habitat will affect the area's fauna in several ways:
+ It will reduce the food and resting areas available to wildlife.

s Site fencing and other security measures will prevent the larger mammals (such as feral
dogs and cats) from entering the power plant site and the conveyor easement.

» Mongooses, mice, and rats will not be deterred by the fencing. However, removal of the
existing vegetation from the power plant site and the conveyor right-of-way will decrease
the food supply and the nesting, loafing, and hiding opportunities available to these
animals. hence, their population density is expected to decline slightly. These species
are widely distributed, however. Hence, the decline is not expected to be significant.

+ Construction of the power plant will also eliminate some woodland bird habitat. Some
of the species will undoubtedly adapt to the new habitat created by construction of the
power plant, and the bird population as a whole is sufficiently mobile to relocate to
similar habitats nearby. Relocation is viable only if those habitats are not already at their
carrying capacity, however. To the extent that nearby areas are already at their carrying
capacity, a slight, sefective, reduction in the total number of birds is to be expected.
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Table 3-20. Species List of Birds Observed In the Vicinity of the Power Plant Site.

Common Name

Lace-Necked Dove
Barred Dove

Spotted Dove
Ring-Necked Pheasant
Mockingbird

Indian Mynah

japanese White-eye
Rice Bird

House Sparrow
American (Kentucky) Cardinal
Northern Cardinal
Brazilian Cardinal
Red-Crested Cardinal
House Finch

Golden Plover
Wandering Tattler
Black-Crowned Night Heron
Black-Headed Manniken
Cattle Egret

Red Billed Leiothrix

Bard Owl

Red-Vested Bulbul
Common Pigeon

Ruddy Turnstone

Sources;

(1) Randall, john (December 1971). Avian Survey of the proposed CONQCO-Dillingham Qil

Scientific Name

Streptopelia chinensis chinensis
Geopelia striata striata

Streptopeiia chinensis
Phasianus colchicus
Mimus polyglottos
Acridotheres tristis tristis
Zosterops japonica japonica
Lonchura punctulata
Passer Domesticus
Richmondena cardinalis
Cardinalis cardinalis
Paroaria cristata
Pargaria coronata
Carpodacus mexicanus frontalis
Pluvialis dominica
Heteroscelus incanum
Nycticorax nycticorax
Lonchura malacca
Bubulcus ibis

Leiothris lutea

Tyto alba pratincola
Pycnonotus cafer
Columba livia
Arenaria_interpres

Company Oil Refinery Site. Honolulu: Author, B.P. Bishop Museau.

(2} Bruner, Phillip (jJune 1980). Ornithological and Mammalian Survey of the Proposed
HPOWER Resource Recovery Facility Site. Prepared for Belt Collins & Associates. Laie,

Qahu: Author.
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« Conveyor construction and operation is not expected to affect fauna significantly. This is
because it entails only modest land disturbance on parcels already slated for industrial
development.

3.8 IMPACTS ON SCENIC AND VISUAL RESOURCES

3.8.1 EXISTING CONDITIONS

Because the terrain is flat and there are no distinguishing features, the project site is
visible at short and medium range only from the parcels which immediately adjoinit. These
include the HPOWER complex, Kaomi Loop, short segments of Hanua Street, and the industrial
parcels to the south and west.

The Land Use Ordinance and the Ewa Development Plan limit the height of industrial
structures in Campbell Industrial Park to 60 feet. However, several facilities within CiP, such as
the City's waste-to-energy facility (HPOWER) adjacent to the AES-BP site, have obtained waivers
and variances which allowed them to exceed this limit. The main boiler building at HPOWER,
for example, if over 150 feet high, and the storage silos at the Hawaiian Cement plant are even
higher. .

Adhereence to the Campbell Industrial Park design guidelines (which are intended to
promote architectural and aesthetic quality} has resulted in wide setbacks and attractive
landscaping along Kaomi Loop. The absence of special landscape plantings on and adjacent to
the parcels which have not yet been developed, including the AES-BP cogeneration facility site,
makes them generally less attractive than the parcels which have been built on.

Despite the landscaping, the overall appearance of the area is heavily industrial, with
HPOWER facility, the Hawaiian Cement plant and the Chevron and HIRI Refineries dominating
the scene. These are particularly visible from the public areas along the shoreline, in part
because of the absence of any development on the intervening property.

The undeveloped area crossed by the conveyor is flat and generally free of vegetation.
The exceptions are the large piles of dredge spoils which now occupy a portion of the area.
These piles will eventually be removed and additional industrial buildings, uses, and structures
developed.

3.8.2 PROBABLE IMPACTS

3.8.2.1 Power Plant

The major structures on the power plant will be visible from Hanua Street, Kaomi Loop,
and nearby intersections. From a distance, it will share the horizon with the HPOWER and
Hawaiian Cement plants.

The stack will be visible from some distance, but design features such as a relatively
narraw-cross-section and light colored paint, will help reduce their impact. The Federal Aviation
Administration will, however , require flashing white lighting at the top of the stack.

The boilers, turbine-generators, and other equipment will be housed in metal frame
structures similar to those used at HECO's existing power plants. Because the equipment is
relatively large, several of the structures will exceed the existing 60-foot height limit. These
include:

Page 3-54




Structure Height {in ft.)

Stack 290
Generation Building 160
Fabric Filter Building 85
Coal Crusher Building 80
Fly Ash Silo 110
Bed Ash Silo 110
Transfer Stations & Conveyor 80
Lowering Well 100

Consequently, AES Barbers Point, inc., is seeking a height waiver as provided for in Section 3.150
of the City and County of Honolulu Land Use Ordinance. Designation of the project as a "public
facility obviates the need for an amendment to the height provisions of the Development Plan.

These structures are the latest of many tall buildings in Campbell Industrial Park. For
example, the boiler building in the HPOWER complex immediately north of AES-BP's proposed
cogeneration facility is over 150 feet high, and the storage silos in the Hawaii Cement plant just
to the south are even higher. The mass of the Hawaiian Cement complex already dominates the
skyline, and the addition of the proposed structures will do little to alter this.

The bulkiest features on the power plant site are the coal, limestone, and ash storage
piles and the coal lowering well. Only the last exceeds 40 feet in height. Appropriate
landscaping will be used to minimize the project’s visual impact.

The plant will not emit smoke or other visible plumes. The baghouses incorporated in
the design collect over 99.9 percent of the particulate matter from the boilers, insuring that the
exhaust gases are clear. The proposed facility will use a hard coal that is relatively dust-free.
Specifications call for 4" lumps or smaller, and severely limit the amount of "fines" that can be
present. The limestone and ash pellets are also hard materials that produce a minimum of dust.
Moreover, the storage piles will be sprayed with water and dust controf chemicals as well.
Hence, there will be no visible wind-born dust plumes from the piles.

Under most meteorological conditions, there will be little, if any condensation above the
cooling tower. Only during periods of particularly high humidity and/or fow temperatures will a
visible plume form. Occasionally, during periods of high humidity and low wind, a visible plume
may form. It will be white, and it is expected that it will disappear within a few hundred feet of
the cooling tower.

The site will be landscaped following construction to partially shield the facility and
structures from direct views in accordance with Land Use Ordinance and Campbell Industrial
Park guidelines. A landscape plan for both the power plant and the conveyor must be approved
as part of the LUO Waiver process; this will provide additional assurance that visual impacts will
be minimized.

3.8.2.2 OQverland Conveyor and Harbor Facilities

As indicated in Chapter 1, the conveyor will be elevated 25 feet above ground where it
crosses Malakole Road. The conveyor structure at the crossing will have a maximum height of 40
feet and will be fully enclosed, preventing fugitive dust and materials loss at this crossing. 1t will
be visible to motorists on Malakole Road and the other roadways that it crosses, as well as to
workers on adjoining parcels. The conveyor will be lower than the majority of the industrial
structures on adjoining land, and it will be painted to blend in with the surroundings. Hence, it is
not expected to interfere with views or otherwise significantly alter the visual environment.

Page 3-55



3.9 RECREATIONAL IMPACTS

No recreational resources are present on the project site or along the conveyor route.
The shoreline is located approximately one-third of a mile to the north and west of the power
plant site, but fishing, and perhaps some occasional beachcombing, is the only known use.
Neither of these would be directly affected by construction of the cogeneration facility.

The City & County of Honolulu's Barbers Point Beach Park is located 1,500 feet south of
the power plant site. The Hawaiian Cement plant lies between the power plant and the beach
park. Because of this, the proposed facilities will not be visible to the park's users.

The only mechanism through which the proposed cogeneration facility could affect
nearshore waters adjacent to the beach park is through stormwater runoff. And the settling
basins incorporated in the design eliminate this as a significant factor. Similarly, noise control
measures will make the facility inaudible at the beach park.

The air quality impact analysis described in Section 3.3 evaluates the effect of power
plant emissions (including stack emissions and particulates from the storage piles).

3.10  AIR_NAVIGATION

The power plant site is located approximately 9,400 feet southwest of the approach end
of Runway 11 at Naval Air Station Barbers Point (NASBP). In response to a Notice of Intent to
Construct filed by AES-BP, the Federal Aviation Administration conducted an aeronautical study
(No. 88-AWP-917-OF) of the proposed structures. The study concluded that the 290 feet
AGL/300 foot AMSL stack associated with the facility would constitute an obstruction because:

+ its top would be more than 200 feet above the reference level of the airport (33 feet
above mean sea level [FAR Part 77, Subpart C, 77.23(a)(2)], and

+ it would break the conical surface for NASBP (as defined in FAR 77.28) by 22 feet [FAR
Part 77, Subpart C, 77.23(@)(5)].

The FAA's aeronautical study noted that AES-BP's stack would be immediately adjacent
to a stack for the City and County of Honolulu's resource recovery facility. That stack was the
subject of two previous aeronautical studies (86-AWP-1144-OF and 83-AWP-625-OF). Both
concluded that the HPOWER stack would not have a substantial adverse effect on the safe and
efficient use of navigable airspace, and would not be a hazard to air navigation.

Finding that the proposed stack would have no greater effect on aeronautical procedures
than the previously studied facility, the FAA concluded that "it would not adversely affect the safe
and efficient use of navigable airspace and would not be a hazard to air navigation." On that
basis, a "Determination of No Hazard to Air Navigation" was issued on july 5, 1988. The
determination requires only that the stacks should be marked as obstructions in accordance with
FAA Advisory Circular 70/7460-1G, Chapters 3, 4, 5, and 9. Flashing white lights will be located
at the top of the stack and will operate 24-hours per day. No special painting is required; hence,
AES-BP will choose a finish that blends into the area.

One response to the EIS Preparation Notice for the AES-BP project was received which
bears on the air navigation question. The Engineering Office, Office of the Adjutant General,
Department of Defense, State of Hawaii stated that the Hawaii Air National Guard unit wanted
the height and location of the stack to be coordinated with the Barbers Point NAS Air
Operations Office because of concerns over its effect on flight safety. The comment noted that
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the Air national Guard operates an Air Traffic Control Center at NAS Barbers Point, and that
their acting commander had expressed a concern in this regard as well.

As a result of these comments a representative of AES-BP spoke with Mr. Bill Liu at
COMNAVBASE, Pearl Harbor, the individual the Navy designated as the contact for matters
related to this EIS. Mr. Liu indicated that his office had not been aware that the FAA had issued
a Determination of No Significant Impact at the time the comments were made. When
informed that this was the case, he indicated that his office's concerns had been satisfactorily
resolved.

3.11  TRANSPORTATION_ IMPACTS

The proposed project will impact existing and proposed transportation facilities in several
different ways:

* Fuel and limestone shipments to the facility will increase usage of the Barbers Point
Deep Draft Harbor.

* Construction will cause a temporary increase in truck traffic on the streets in and around
Campbell Industrial Park.

¢ Operation of the facility will increase employee traffic on the roads serving the Industrial
Park.

A fourth type of potential impact, increased heavy truck traffic between the Barbers
Point Deep Draft harbor, also exists. However, it will occur only if AES-Barbers Point is unable to
complete its planned conveyor.

The magnitude of these impacts, as well as their significance with respect to highway
service levels, safety, and other transportation-related matters, is discussed below. Where
appropriate, potential mitigation measures are also identified.

3.11.1 HARBOR USAGE

As indicated in Chapter 1, the proposed facility will consume large quantities of coal and
limestone. If a local user cannot be found, it may also need to ship pelletized ash out of the
State. Both these activities will involve the Barbers Point Deep Draft Harbor. Based on the use
of 60,000-ton capacity colliers and the level of coal and limestone consumption described in
Chapter 1, it is expected that shipments of these materials will involve approximately 15 landings
per year. If the ash must be exported, it will most likely be accomplished in two to three
shipments per year.

The Barbers Point Deep Draft Harbor has been planned as the island's principal bulk
cargo handling facility since its conception. Hawaii Pacific Industries is now in the process of
developing the bulk cargo handling facilities needed to accomplish this at Pier 6, and they are
expected to be completed well before the first coal shipment for the power plant will arrive.
The planned facilities are capable of handling more than 500,000 tons per month (20,000 tons
per day, six days per week). Consequently, shipments for the proposed power plant would
consume no more than 10 to 15 percent of their available capacity. This would leave more than
enough surplus capacity to accommodate all of the bulk cargo likely to be landed on oahu for
the foreseeable future.

Page 3-57



3.11.2  EFFECT OF CONSTRUCTION TRAFFIC

3.11.2.%  Trip Generation

Construction of the power plant, conveyor, and electrical substation will stretch over
approximately 30 months. The level of construction activity, and, therefore, construction traffic
will vary significantly during that period.

Black and Veatch (October 12, 1988) estimates that peak on-site construction
employment may reach 450. Assuming an average of 2.2 one-way person trips per employee
per day, 1.2 persons per vehicle, and 45 percent of the average daily employee-trips occurring
during the peak hour, this will produce approximately 375 peak-hour vehicle-trips. This level of
activity will persist for only a very short period of time, however. 1t is anticipated that 250- to 300-
peak-hour vehicle trips will be a more representative figure.

Assuming use of the planned access points to the parcel, all of these trips will affect
Kaomi Loop, inbound in the morning and outbound in the afternoon. A variety of possible
routes exist between the intersection of Kaomi Loop and Hanua Street and the Kalaeloa
Boulevard/Malakole Road intersection, and it is expected that employees will select the route
that has the least traffic.

3.11.2.2  Existing Conditions

The State Department of Transportation makes regular traffic counts at the entrance to
Campbell Industrial Park (the intersection of Kalaeloa Boulevard and Malakole Road). The most
recent of these was conducted on November 18-19, 1987 and is summarized in Table 3-21.

The morning peak is 1,339 and occurs between 6:30 and 7:30 a.m. It is very directional,
with over 87 percent of the trips being made inbound direction. The afternoon peak of 1,046 is
lower than the morning peak, but, with 84 percent of the trips being in the outbound direction,
it is nearly as directional.

The existing performance of the roadway was calculated using procedures outlined in the
Highway Capacity Manual (Transportation Research Board, 1985; Federal highway
Administration, June 1984). The analysis indicated that the vehicle: capacity ratio (v/c ratio) on
Kalaeloa Boulevard north of Malakole Road is currently about 0.43 during the peak hour in the
morning and 0.36 during the afternoon rush hour. Traffic volumes on Kalaeloa Boulevard
decrease farther to the south, and so the v/c ratios there are even lower. Tables in the Highway
Capacity Manual indicate that this is equivalent to Service Level "B". (Level of Service "B" is the
next:jto—best service level; it is indicative of free-flowing conditions and relatively high average
speeds).
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Table 3-21. Traffic at the Kalaeloa Boulevard/Malakole Road Intersection.
November 18-19, 1987.

Number of Vehicle-Trips Per Hour

Inbound

Time

Midnight-1 am 8
1-2:00 3
2-3:00 2
3-4:00 27
4-5:00 61
5-6:00 am 279
6-7:00 1,169
7-8:00 750
8-9:00 348
9-10:00 251
10-11:00 309
11-12:00 pm 257
12-1:00 275
1-2:00 267
2-3:00 307
3-4; OO 210
4-5:0 142
5-6: OO pm 120
6-7: OO 77
7-8:0 28
8-9; 00 30
9-10:00 26
10-11:00 49
11-midnight 12
A.M. Peak-Hour 1,173
(6:30-7:30 a.m.)

P.M. Peak-Hour 164

{3:15-4:15 p.m.)

Source: State Department of Transportation traffic Counts: November 18-19, 1987,
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12

13
38
134
275
245
220
266
285
290
263
317
759
682
421
167
63
50
62
22
31

166

882

Total

20

31
74
317
1,303
1,025
593
471
575
542
565
530
624
969
824
541
244
91
80
88
71
43

1,339

1,046



The Kalaeloa Boulevard/Malakole Road intersection is the busiest intersection in
Campbell Industrial Park. The unsignalized intersection module of the Highway Capacity
Manual was used to assess the current peak-hour performance of the intersection. Results of the
evaluation indicated that the intersection was generally operating satisfactorily. At the same
time, it suggested that the stop-controlled intersection places significant constraints on the
number of vehicles that can turn left out of Malakole Road onto Kalaeloa Boulevard
northbound. On-site observations were made during the course of this study to check the
accuracy of this theoretical analysis. They confirmed that no significant congestion now occurs at
the Jocations that would be most affected by construction traffic associated with the proposed
project.

3.11.2.3 Project-Related Construction Impacts

©  The construction traffic generated by the proposed project (see Section 3.11.2.1, above)
was added to the existing values for both morning and afternoon peak hours. The totals were
then compared with the roadway capacity calculated using the Highway Capacity Manual . This
analysis indicated that the construction traffic would temporarity increase the peak morning and
afternoon v/c ratios on kalaeloa Boulevard to 0.53 and 0.48, respectively. The peak-hour service
level was forecast to decrease from “B" to "C". At level of service "C", vehicles' ability to

manoeuvre freely within the traffic stream and to select an operating speed is clearly affected by

the presence of other vehicles. however, the calculations suggest that the average speed will be
only 3-4 miles per hour lower than at present, a relatively small decrease.

The analysis of the Kalaeloa Boulevard/Malakole Road intersection showed that the
increased traffic would have only a slight adverse effect on the level of service at that point.
Outbound vehicles would probably be discouraged from attempting to turn left out of Malakole
Road onto Kalaeloa Boulevard northbound during peak traffic hours because of the increase in
conflicting movements. Numerous other routes are available, however, so that this is not
expected to pose a significant prablem.

3.11.3 EFFECT OF OPERATIONAL TRAFFIC

3.11.3.1 Employee Trips

Black & Veatch (October 1988) estimate that approximately 70 workers will be
employed at the power plant after it enters full-scale operation. These will staff a 24-hour a day,
365-day per year operation.

Regular maintenance activities will be scheduled for the day shift. Hence, employee
travel will be heaviest during the morning (6:30 to 7:30 a.m.Jand afternoon (3:30-4:30 p.m.)
commute periods. Assuming a staff of 10 on the evening and night shifts, it is estimated that
approximately 30 employees will be on-site during a typical day shift. ignoring the effect of car-
pooling, it is estimated that employees will generate about 30 inbound and 10 outbound trips
during the morning peak hour, and about 30 outbound and 10 inbound during the afternoon
peak hour.

This is a small number, both in absolute terms and relative to the number of trips
generated during the construction phase of the project. it would not significantly affect service
levels on any of the roads serving Campbell Industrial Park. in fact, reference to standard trip
generation rates for heavy industrial areas strongly suggests that traffic will be lower if the
proposed power plant is developed on the 25-acre site than if other industrial uses are
developed instead.
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3.11.3.2 Truck Trips

A variety of service vehicles will visit the site, mostly during the day shift. These trips will
coincide with the existing peak, and they are not expected to have a measurable effect on
service levels.

Current plans call for coal and limestone to be carried between the harbor and power
plant using the conveyor system described elsewhere in this report. However, it is possible that it
may be necessary to use trucks in lieu of the conveyor if mechanical breakdowns or cost factors
preclude this choice. If this occurs, truck traffic on Kaomi Loop, Hanua Street, and Malakole
Road will be increased several days each month,

Assuming the use of trucks with a net carrying capacity of 30 tons of coal, transporting the
50,000 tons that might be unloaded from a coal delivery ship would require about 1,700 round-
trips. This volume would be moved over three 20-hour days, producing an average of between
45 and 50 one-way trips per hour. Given a one-way travel distance of approximately 2.0 miles,
an average speed of 25 miles per hour, and a turn-around time of about 10 minutes at either
end, each truck would make about four one-way trips per hour. This means that a fleet of about
14-15 trucks would be required.

Kaomi Loop, Hanua Street and Malakole Road are all lightly traveled at the present time.
Moreover, the width and other characteristics of the roads are designed to accommodate large
trucks of the type that would b e used to haul coal. They have sufficient excess capacity to
accommodate the necessary trucks without a substantial decrease in service level.

3.12 REGIONAL ECONOMIC IMPACT

Construction and operation of the proposed project will have a positive economic
benefit on the Oahu economy. These benefits will be in the form of increased employment and
capital investment, expanded business activity, and higher tax revenues to State and Local
governments. Over the long-term, it is also expected that the project will tend to help stabilize
electricity prices, and this will improve the competitiveness of island businesses.

The remainder of this section discusses these effects. Expected changes are quantified
where possible. However, some of the analysis is necessarily qualitative in nature.

3.12.1  CONSTRUCTION EXPENDITURES AND EMPLOYMENT

Plant construction and the installation of manufactured equipment for the power plant
and conveyor is a major undertaking. As indicated in Chapter 1, AES-BP estimates that
construction costs will exceed $300 million. A substantial portion of that will flow directly into
the Hawaiian economy,

AES-BP estimates that total construction payroll, purchases, and property and sales taxes
will amount to approximately $83 million. Peak construction employment is estimated at
approximately 450 full-time positions. Average construction employment will be lower,
probably on the order of 300 persons.

According to the State Department of Labor and Industrial Relations, employment in Oahu's
contract construction industry averaged 16,500 in 1987, the most recent year for which
complete data is available. Forecast peak construction employment for the project (460 jobs) is
equivalent to only 2.8 percent of the 1987 construction industry employment. However, due to
the specialized nature of many tasks required to construct this type facility, there may be
insufficient qualified local labor in certain skilled trades. Skilled boilermakers, electricians,
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pipefitters, and insulators may need to be brought in from the Mainland to supplement the local
labor force. Naturally, all efforts will be made to fully utilize the available focal labor pool. The
other projects on Oahu currently utilizing these personnel (H-Power and the Kalaeloa Partners
cogeneration facility) will be nearing completion just as AES Barbers Point requires its peak
construction manpower. This will provide continuity for the workers employed by these projects,
and will minimize the number of off-island personnel required to complete the project.

3.12.1 OPERATIONAL EMPLOYMENT AND EXPENDITURES

AES-BP estimates that the facility will employ 70 full-time staff members. The average
wages (direct plus fringe benefits) are estimated at about $50,000 per year, well above the
average figure for Oahu [note that these and other figures cited here are in 1988 dollars]. This is
equal to a direct payroll of $3.5 million per year.

_ AES-BP expects that local purchases and contract services, combined with the total
property, income, and various sales taxes that the project will generate, will amount 10 nearly
$13 million in 1993, its first full year of operation. It calculates the direct benefits of the plant
over the entire 30-year operating life of the project at roughly $1.2 billion.

A review of the attributes of the Oahu labor force indicates that workers already in the
islands possess virtually all of the skills necessary to operate the propesed facility. Consequently, it
is expected that the operating facility will be drawn almost entirely from among local workers.

3.12.3 INDIRECT IMPACTS

The direct expenditures described above will generate secondary, or indirect, effects in
the economy as well. These secondary impacts represent jobs and income in other parts of the
economy, esFeciaily the retail and service sector, that result from purchases by the plant, its staff,
and its suppliers. AES-BP used the multipliers for indirect construction wages and investment
contained in the State's "Hawaii Construction Model" (Department of Planning and Economic
Development, 1982) to estimate the indirect effects of construction expenditures. Multipliers
for indirect impacts during the plant's operation were taken from an input-output model
developed by the Regional Analysis Division of the Bureau of Economic Analysis (U.S.
Department of Commerce, May 1986).

The analysis of construction-period impacts indicates that approximately 590 full-time
positions, most of them in the retail and service sectors, will be indirectly supported by
construction expenditures for the proposed project. Total indirect wages in 1991, the peak year
of construction, are expected to be nearly $11 million. Non-wage, project-related secondary
investment in that year is forecast to exceed $6 million, again primarily in the retail and service
sectors.

The Department of Commerce's model indicates that indirect employment supported
by expenditures during the operational phase of the project will amount to approximately 160
full-time positions. These, in turn, will provide $3.3 million per year in wages and $8.1 million
per year in non-wage secondary investment wages.

3.12.4 SUMMARY OF ECONOMIC IMPACTS
_ In summary, construction and operation of AES-BP's proposed facility will provide both
direct regional and indirect economic benefits to the community. Table 3-22 summarizes these

impacts over the project's anticipated 33-year life (3 years of construction plus 30 years of
operation).
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Table 3-22. Impacts of the Barbers Point Cogeneration Plant on the Hawaiian Economy.

Construction Operational
Period Period

DIRECT IMPACTS
Number of Jobs 459 70
Annual Expenditures $30 million $16 million
Cumulative Total for the Project $82 million $1,109 million
INDIRECT IMPACTS:
Number of jobs 590 164
Annual Expenditures $17 million %11 million
Cumulative Total for the Project $39 million $747 million
TOTAL DIRECT &
INDIRECT EXPENDITURES: $121 million $1,856 million

Source:  AES Barbers Point based on multipliers contained in an input-output model
developed by the Regional Analysis Division of the Bureau of Economic Analysis (U.S.
Department of Commerce, May 1986) and the State's "Hawaii Construction Model"
(Department of Planning and Economic Development, 1982)
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CHAPTER 4
ALTERNATIVES TO THE PROPOSED ACTION

The proposed project is intended to provide up to 180 megawatts of base-load electrical
power to the Hawaiian Electric Company (HECQ) for distribution {0 its customers. As explained
in Chapter 1, HECO has determined that the additional power will be needed to meet the
forecast demand on its system and that purchasing this power from AES-Barbers Point, inc., is the
most economical means of obtaining it.

This chapter discusses the alternative means of insuring that HECO continues to maintain
adequate generating capacity that were considered. It does this from two points of view, The
first discusses conservation measures designed to decrease peak system demand. The second
addresses means of increasing the electrical energy supply using alternative energy sources. The
analysis was prepared by AES-BP as part of its on-going work on the project.

4.1 ENERGY CONSERVATION

The Hawaii State Department of Business and Economic Development administers
several Federal and State energy conservation programs. These programs are designed to
reduce or reverse the upward trend in energy use, as well as to reshape the utility's load curve by
shifting some discretionary use to off-peak time periods.

Much of the energy used in Hawaii is consumed in homes. This, together with the high
cost of electrical energy, encourages energy conservation. Many of the energy conservation
programs administered by the Department of Business and Economic Development take
advantage of this potential to help reduce electricity use.

Water heating is the single largest component of residential energy use. Consequently, -
home use of solar water heating devices offers a significant opportunity for energy conservation,
During the early part of this decade, many of the island's residents took advantage of the
significant Federal and State tax credits that were available to those who instatled solar energy
water heating systems. The end of Federal tax credits dramatically reduced the number of such
systems being installed, but State tax credits remain in effect, and there is still a small solar
industry in Hawaii.

The Federaily-funded Solar Bank Program was established to encourage the conversion
to solar water heating. It funds 20 percent of the improvement cost for energy conservation
measures and 40 percent of the improvement costs for effective solar energy systems. To be
eligible, a project must be a multi-family residential, commercial, or agricultural building.

Another promising program is the Hawaii Energy Efficiency Investment Program. This
program provides funds to hire contractors to determine the conservation potential in existing
buildings and to fund the necessary improvements. The contractors' compensation is based on
their success at lowering customers' future energy costs. This program makes it possible to
implement energy conservation measures without a large initial capital outlay.

Establishment and enforcement of energy efficiency standards for appliances and
buildings is another means of reducing electricity use. The DBED is enforcing interim
energy-efficiency standards for water heaters, and is currently developing a strategy to make
energy efficiency standards more stringent.

In addition to the specific programs listed above, DBED is conducting a media outreach

program. This program uses television, radio, and print media advertisements to encourage
better energy conservation practices by consumers. :
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Experience in other regions has shown that energy conservation programs can play an
important role in reducing the need for new generation capacity. However, it has also shown
that the savings can only be attained over a long period of time. Cost-effective energy
conservation programs take years to develop and implement. More significantly, perhaps, the
results are not sufficiently predictable to allow utilities to defer capacity increases needed to
meet demand over the next five years.

Hearings before the Hawaii Public Utilities Commission have demonstrated that the
electricity from the AES-BP facility will be needed as early as 1992 in order to maintain an
adequate reserve margin in HECO's system. Because of this, AES-BP believes that deferring
construction of the proposed power plant or attempting to substitute an energy conservation
program for it would entail a significant risk of power shortages. Because of the very substantial
costs that the community will incur if such shortages occur, this course of action is undesirable.

While energy conservation measures cannot achieve the same objectives as the
proposed project over the short term (and are not, therefore, viable alternatives to the proposed
project), reduced energy consumption is clearly an attainable fong-term goal. AES-BP will
support efforts by the Department of Business and Economic Development, other State, Local,
and Federal agencies, and consumers to enhance overall energy efficiency and to decrease
waste.

4.2 ALTERNATE FUELS/COMBUSTION TECHNOLOGY

4.2.1  FOSSIL FUELS

Oahu currently relies almost entirely on oil as fuel for its electrical power plants. All of
Hawaiian Electric's existing power plants burn petroleum (either heavy fuel oil or diesel), and the
company purchases only a small amount of its total supply from outside alternate energy sources.

As indicated in Chapter 1 of this report, HECO originally planned to increase its
generating capacity by constructing a new oil-fired generating unit at its existing Kahe
Cenerating Station. In addition to the AES-BP project, it has subsequently signed a contract
with Kalaeloa Partners, to provide additional capacity to satisfy the need for increased power
before the AES-BP facility is operational. That firm is constructing a 205-megawatt, combined
cyclte power (combustion turbine plus steam turbine) plant in Campbell industrial Park. The
Kalaeloa Partners facility will burn petroleum fuels (gas and oil).

Initially, the cost of power from the AES-BP facility is expected to be similar to the cost of
power produced at Kalaeloa Partners' new combined cycle plant. AES-BP believes that, since
the cost of the coal it burns will increase only at the overall inflation rate, its power is likely to
have long-term cost advantages over other fossil-fuels. In addition, the different operational
characteristics of the Kalaeloa Partners and AES-BP facilities mean that they are largely
complementary rather than directly competitive within the HECO system,

« AES-BP has a contract with a joint venture comprised of British Petroleum, Ltd., and
CPA, Ltd., (a large Australian coal supplier) to supply Indonesian coal for a minimum of 15 years.
However, the presence of large coal reserves within the United States give it the ability to switch
to a domestic supplier if the international situation makes that necessary. This provides a level of
fuel-supply security which is not available for fuel oil.
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4.2.2 BIOMASS
4,2.2.1 Waste Materials

The City and County of Honolulu has nearly completed its HPFOWER waste-tc-energy
facility on a parcel adjacent to the AES-BP project. It will produce and burn about one-half
million tons per year of refuse derived fuel (RDF). The fuel will be made from garbage collected
by the City and County of Honolulu Department of Public Works and private haulers. The
HPOWER facility is designed to produce approximately 50 megawatts of power; this will be sold
to the Hawaiian Electric Company for distribution to its customers.

The HPOWER facility is large enough to handle virtually all of the garbage currently being
generated on Qahu,and it has been designed to be expanded if that proves desirable. In-view of
this, construction of additional waste recovery facilities cannot be expected to significantly
increase the available power supply.

It is worth noting that the purchase of electrical energy from the HPOWER facility is
being taken into account in HECO's system planning, and that the utility expects to take full
advantage of the power which it will generate. At the same time, because the reliability of the
system is not yet proven, power from this source cannot be counted on to meet peak system
demand.

4.2,.2.2 Wood

Because of Hawaii's good growing conditions, the use of wood chips has been actively
investigated as an alternate fuel source for the state's power plants. Wood chips are currently
being used on a small scale on at least one of the neighbor islands. However, the economic
performance of the fuel has been disappointing, and there have been substantial objections to
the level of logging activity needed to sustain even a small wood-fired power plant.

AES-BP estimates that it would require at least 100,000 acres of trees to provide fuel for
a biomass-fired power plant the size of its proposed facility. Oahu lacks the existing tree resource
needed to supply a facility of this size. A wood supply could be established over the long-term,
but it would require vast amounts of land. For example, 100,000 acres is about 2.5 times the
acreage currently being used to cultivate all crops on the island (Department of Business and
Economic Development, November 1988:515). Even the agricultural land that is available
could not begin to be converted to forest fand in time to meet the near-term energy needs
addressed by the AES-BP project. just as significantly, it is extremely unlikely that the tree
plantations that would be needed to support it could be economically developed on an island
with development densities and land costs as high as Oahu's.

The total existing forest land on Oahu (including federal military, state, miscellaneous
corporate, and miscellaneous individual) on the island is estimated at about 125,000 acres
(Department of Business and Economic Development, November 1988:530). However, much
of this forest land contains native forests which it is the State's policy to protect and which serve
as valuable watershed area. In view of existing public policy, it is inconceivable that these forests
would be made available as a fuel source for a biomass-fired power plant.

4.2,.2.3 Bagasse

For many years the state's plantations have used bagasse (the part of sugarcane that
remains after milling) to generate electricity. They have sold part of this to the electrical utilities
on the islands where they are located.

On Oahu, the Hawaiian Electric Company already purchases bagasse-generated power
from both the Oahu Sugar Company and the Waialua Sugar Company. These plantations are
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already fully utilizing the bagasse currently available to them. Since forecasts for the sugar
industry make it clear that the amount of bagasse that is available is unlikely to increase, it does
not constitute a viable energy alternative to the proposed power plant. In fact, there is great
concern that the existing level of operations cannot be maintained and that the plantations will
close by the end of the century. If this occurs, Hawaiian Electric will have less, not more, power
from this source.

4.2.3 NUCLEAR ENERGY (FISSION OR FUSION)

Nuclear fuels, which were once viewed as a major future source of inexpensive power,
are not a viable alternative to the proposed coal-fired power plant. This is due largely to the fact
that commercially available nuclear power plants are too large for the limited Hawaii market.
However, cost overruns, the difficulty in developing a practical -emergency evacuation plan,
public policies which discourage the introduction of nuclear power to the State, and numerous
other problems make fission inviable for Oahu.

- Fusion reactors solve many of the problems inherent in fission reactors, but they carry
‘with-them problems of their own. More importantly, scientists have not solved the problem of
sustaining controlled fusion reactions. Even the most optimistic proponents of fusion believe that
it will not be ready for full- scate commercial implementation for at least another quarter
century. Consequently, it is not an practical alternative to the proposed project.

4.2.4 SOLAR ENERQY

4.2.4.1 Direct Solar Energy

There are two methods of generating electricity using direct solar radiation. They are
solar thermal energy conversion (STEC) and solar photovoltaic power systems. The advantages of
using solar power include its abundant supply, the fact that the "fuel" is free, and the absence of
direct air and water poliution.

STEC systems concentrate solar energy using mirrors and lenses; the heat that is
generated is used to produce steam which drives a turbine-generator. They are most suitable for
centralized power plant applications. A 150-megawatt STEC system would require at least
three square miles of land (compared to less than 30 acres for the proposed coal-fired facility).

The technology is promising, but it is still in the early stages of development.
Consequently, the costs are high and the reliability low compared to those of the proposed coal
plant. Equally important, the plant produces power only while the sun is shining. Consequently,
it must be paired with other power generation technologies in order to fully address the total
needs of the system. Current estimates are that the system will not be commercially viable
before the end of the century, and it is quite possible that it may be much longer. Because of
this, STEC systems are not an alternative to the proposed project.

= Unlike STECs, which convert sunlight into heat before producing electricity,
photo-voltaic systems convert sunlight directly into electrical energy. Moreover, they are suitable
for small-scale, decentralized applications. Photo-voltaic systems have been used for many years
in applications which have low power usage. However, their high cost and relatively limited
output has limited their usefulness as substitutes for conventional power generation
technologies. Recent advances in photovoltaic technology have significantly lowered their cost
and increased their performance. Nonetheless, power from such systems remains much more
expensive than that produced by the proposed power plant.
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The output:cost factors of photovoltaic systems are expected to continue to improve fairly
rapidly, and it is possible that such systems may prove competitive with fossil fuel systems in
certain applications by the end of the century. However, within the time frame of the current
project, they remain prohibitively expensive. Because of this, and the fact that they must be
paired with other power sources which function during hours of darkness, they do not constitute
a viable alternative to the proposed project.

4.2.4.2 Wind

Approximately 13 megawatts of wind-driven generators are currently installed on Oahu.
The great majority of this is at the Makani Moa'e windfarm at Kahuku. The technology is relative-
ly advanced and, in windy locations, the cost of energy from wind systems is competitive with the
best alternative sources. Another advantage of windpower is the total absence of air and water
poliutant emissions.

Researchers at the University of Hawaii have been identified several additional Oahu sites which

are suitable for wind generating units. However, even if all these locations are fully developed,
there will still be a need for the proposed power plant. This is because the intermittent nature
of windpower makes it suitable only when used in conjunction with more reliable sources of
energy. Hence, it is cannot be substituted for the base load power which the AES-BP facility will
produce.

4.2.4.3 Qcean Thermal Energy Conversion (OTEC)

Ocean Thermal Energy Conversion (OTEC) facilities exploit temperature differences
between warm surface water and the colder layers at depth to produce usable power. The
temperature difference is used to vaporize a working fluid, which is then used to drive a turbine.
OTEC facilities must be located in areas where the water deepens rapidly.

The Natural Energy Laboratory of Hawaii on the Big island is the foremost testing place
for the OTEC concept, and the technology has been successfully tested at a pilot-scale plant
located there. Many OTEC-related experiments are on-going, but the technology has not yet
reached commercial status. The major limitation to this source is the extremely low efficiency
and the high capital and maintenance costs of the generation facilities. Until these costs can be
reduced or energy prices rise sufficiently, the technology does not constitute a viable alternative
to the proposed project.

4.2.5 HYDROELECTRIC

Developable hydroelectric power sources are not available on Oahu. Consequently, they
do not constitute a viable alternative to the proposed project.

4.2.6 GEOTHERMAL

The Hawaiian island chain was formed by extensive volcanic activity extending over many
millions of years. However, research done to date suggests that exploitable geothermal re-
sources are present in only a few areas. None of these are on Oahu.

While an Oahu-based geothermal power plant does not appear to be practical,
commercial development of the Big Island's geothermal heat does appear to be practical. A
3-megawatt pilot plant is currently in operation near Pahoa, in the Puna District, and developers
have announced plans to develop 25 megawatts of additional geothermal capacity within the
next 2-3 years. The geothermal steam will be used to generate electrical power which will be
sold to the Hawaii Electric Light Company and distributed throughout the island.
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Concurrently, various private and governmental agencies are evaluating the feasibility of
developing an inter-island electrical transmission cable and the additional wells and generating
facilities needed to export up to 500 megawatts of power to Oahu. If successiul, the Big island
could become a major source of electrical power for Oahu.

A number of uncertainties still surround the project, including the technicai feasibility of
constructing the cable through the very deep waters that separate the islands, the
cost-competitiveness of the power, and the ability of developers to overcome public concerns
regarding such things as air and water pollution and land use impacts. Removal of steam from
the volcano also conflicts with the religious beliefs of some Big Island residents, and opposition
from this group adds another level of political uncertainty to the development proposals.

-~ The Hawaiian Electric Company has recently issued a request for proposals to develop
500 megawatts of geothermal power and the undersea cable. The response to this RFP will
- help determine the technical and financial feasibility of the cable and associated geothermal
~development. However, even it the responses are favorable on all counts, MECO's current
timetable does not anticipate the power being available on Oahu until 1995 at the earliest.
Consequently, the Big Island geothermal development does not constitute a viable means of
providing the additional generating capacity that HECO needs beginning in 1993,

4.3  ALTERNATIVE SITES

A number of criteria were used in evaluating potential sites for the proposed
cogeneration facility. The most important were:

. A minimum usable area of 25 to 30 acres.

. Existing 1-2 zoning.

. Adequate infrastructure (roads, water, sewer, etc.).

. Access to non-potable groundwater for use in cooling.

. Proximity (no more than one-third of a mile) to an industrial user who would

accept a minimum of 30,000 pounds per hour of process steam. This is needed
so that the project will be rated as a "Qualifying Facility" under the Public Utilities
Regulatory Act (PURPA) and the Federal air quality regulations. Only two
potential users who meet these qualifications, the Chevron Refinery and the
Hawaiian Independent Refinery, are present in Campbell industrial Park.

. Reasonable proximity to the bulk unloading facilities being developed at the
Barbers Point Deep Draft Harbor, with preference given to areas that could be
linked to the harbor using a conveyor.

. An ability to increase emissions without violating air quality regulations, including
the PSD increment. '

. Proximity to the Hawaiian Electric Company's power transmission system,

. Freedom from significant natural resources that would preclude or otherwise

constrain development.

Campbell industrial Park is the only location which has sufficient 1-2 zoned land and
reasonable proximity to the harbor univading facilities. Because of this, AES Barbers Point

Page 4-6

e
Yo
E‘V{ e

O




quickly narrowed its search to that area. The need to have the project on-line by 1992 meant
that it was not practical to consider sites which did not already have the necessary Development
Plan Land Use Map and Zoning designations; hence, the search was restricted to parcels within
the existing 1-2 Zone.

HIRI, one of the two potential users of the steam, has already negotiated a tentative
steam purchase contract with Kalaeloa Partners, Inc., developers of the Kalaeloa Power Plant,
This left the Chevron Refinery as the only potential steam customer. This further restricted the
area that AES Barbers Point could consider to within one-third mile of the Chevron facility. All
of the parcels within this area were evaluated by AES, and discussions were held with
representatives of the James Campbell Estate and Chevron to determine their availability.

The results of the screening show that a portion of the parcel leased by Hawaii Project
Management, Inc., is the only area available that satisfies these locational requirements. Land on
the southwestern corner of the intersection of Malakole Road and Hanua Street was found to be
even better from a functional viewpoint, but it is owned by Chevron and is reserved for
expansion of their existing refinery; hence, it was not available to AES Barbers Point.

At the time of the initial screening, the Hawaii Project Management, Inc., parcel had not
yet been subdivided; hence, all possible locations within the parcel were evaluated. When
investigations showed that the makai portions of the property were encumbered by flood zones,
the presence of endangered plant species, and other factors, the present location was selected.
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CHAPTER 5
RESOURCE COMMITMENTS AND TRADE-OFFS

5.1 COMMITMENT OF RESOURCES

The proposed project involves the commitment of the 28.5-acre parcel occupied by the
power plant for at least the 35-year contract period. In ail probability, the commitment will be
for a much longer period of time, since the service life of the unit is much greater. Similarly, the
use of the conveyor easement, which totals about five acres, is likely to continue indefinitely
unless changing economic factors or technology make alternate transport means preferable.

The power plant will consume approximately 660,000 tons of coal per year, or a total of
almost 20 million tons over its 30-year economic life. Limestone consumption will average
30,000-40,000 tons per year, or about a million tons over the life of the facility. Consumption of
these materials can, of course, be halted at any point if necessary.

5.2 ENVIRONMENTAL TRADEOFFS

5.2.1 RESOURCE CONSUMPTION

The tradeoff to the coal and limestone consumption is the electrical power and process
steam that will be generated. Average annual electrical output is expected to be on the order
of 1.2 million megawatt hours. This is about one-sixth of the power sold by the Hawaiian Electric
Company in 1987. This percentage is much greater than the facility’s percentage of installed
capacity because its low operating cost relative to other generating units in the system will lead
HECO to use it to produce base load power.

5.2.2 AIR AND WATER QUALITY

The proposed project is a source of additional air pollutants. However, the impact
analyses presented in Chapter 3 of this report indicate that it will not significantly degrade the
environment. Ambient concentrations of air pollutants are expected to remain well below the
level at which significant adverse health effects occur. Moreover, the air pollutant emission rates
that are anticipated are below those likely to occur if alternate power generation technologies
that are currently available are substituted for it.

The coal and limestone consumed by the project are relatively inert; thus, there is little
danger of environmental accident from that source. A 100,000 gallon capacity oil storage tank
located on-site provides storage for fuel to be used in starting up the boilers. The tanks are
located above ground, and they are surrounded by a berm; this will prevent the spread of oil in
the event the tank develops a leak. Moreover, the tanks are not located over a potable water

source.

Small quantities of caustic and acidic chemicals are used in the water treatment and
boiler cleaning operations at the facility. These chemicals are already used at other power plants
on the island. They will be handled in accordance with good operating practices and with all
applicable Federal, State, and City and County regulations.
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5.2.3 OTHER CONCERNS

The facility is designed in accordance with the applicable building and structural codes.
Hence, it should resist the most severe earthquake expected in the area. While it is near an
airport, it is outside the flight path of the aircraft that use it, and the FAA has determined that
the stack does not constitute a hazard to air navigation. The facilities are outside the tsunami

inundation area.
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CHAPTER 7
LIST OF CONSULTED PARTIES AND PERSONS CONTRIBUTING TO THE EIS

7.1 INTRODUCTION

In October, 1988, AES-Barbers Point, Inc. asked the Harbars Division of the State
Department of Transportation for permission to construct a conveyor across state-owned land at
the Barbers Point Deep Draft Harbor (see Section 7.2). The conveyor will be used to transport
coal, limestone, and ash between the harbor and the coal-fired power plant which the company
proposes to construct in Campbell industrial Park.

After reviewing the request, the Department determined that an environmental impact
statement should be prepared in accordance with Chaoter 343, Hawaii Revised Statutes.
Consequently, it filed an EIS Preparation Notice with the Office of Environmental Quality
Control (OEQC) on November 1, 1988 {see Section 7.3). The Department's decision was
announced in the OEQC Bulletin on November 8, 1988.

Immediately after the EIS Preparation Notice was published, AES Barbers Point, Inc.,
wrote all the parties it believed might have an interest in the proposed project (see list in
Section 7.4). lts letters, which were accompanied by a copy of the environmental assessment for
the project, asked readers to identify any special concerns that should be addressed in the EIS for
the project.

A number of those written replied with “no comment" letters: these are reproduced in
Section 7.5. Others responded with substantive comments, and the letters containing these are
reproduced in Section 7.6. In some cases, AES-Barbers Point, Inc,, followed up with further
communications, and these are also reproduced in that section.

A number of different persons and firms helped prepare this document. Their names
and roles are listed in Section 7.7.
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7.2 REQUEST FOR DOT ACTION

October 28,1988

Mr, Dan ¥ochi

Deputy Birector

Bepartment of Transportation
Harbors Division

7% S. Nimitz Highway
Hopalutu, Hawaii 96813

Dear HMr. Kochi:

In conjunction with the construction of our Barbers Point coal
fired cogeneration facility, which will sell electricity to Hawatian
£lectric, AES plans to build a conveyor system to carry coal from the
proposed Pier 6 bulk unicader to our plant site. As this conveyor
¢rosses property controlled by the Harbors Division, AES desires to gain
an easement within the Harbors Division controlled land. A proposal to
lease this land is attached. In addition, we have included an
environmental assessment of the entire project,

It is our understanding that you will agree our facility will have
impacts significant enough to warrant an environmental impact statement
(E1S) under Chapter 343. A notice of preparation of the EIS is included
with this letter. The Office of Environmental Quality Control's
regulations call for the notice to be sent to Dr. Marvin Miura, OEQC,
465 South King Street, Room 164, Homolulu, Hawaii 96B13.

Harry Murakami of your Division is familiar with our project, and 1
have discussed the EIS Preparation Notice with him on several occasions.
lie has been very helpful, and has agreed to expedite submittal of the
EISPN so that it reaches the Office of Environmental Quality Control by
tiovember 1. This will allow OEQC to publish an official EIS Preparation
Motice in their November 8, 1988 bulletin. Hawaiian Electric has an
urgent need for power from our facility, and the Harbors Division's
special assistance 1s greatly appreciated.

Thank you for your cooperation and assistance.
Sincerely,

e L2l

Eric L. Miller
Asst. Project Director

ELH:mf ATy .
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A PROPOSAL TG USE STATE LANDS TO CONSTRUCT AND OPERATE A COAL CONVEYOR

AES Barbers Point, Inc, is currently developing plans for a
cogeneration facility at Barbers Point. The faciltity will burn coal in a
fluidized bed boiler, and the heat frem this combustion will he used 1o
generate steam, A portion of the steam will he sold te the adjacent
Chevron USA Barbers Point Refinery; the remainder will be used to
generate 146 megawatts of electrical power far sale to the Hawaiian
Electric Company (HECO)}. HECO has signed a firm contract for the nower
with AES Barbers Point, and is expecting the power plant to have received
all of its enviranmental permits by fall 1989,

In arder for the facility te be economically feasible, the coal must
be bLrought in by ship to the Barbers Point Deep Draft Harbor, unloaded
there, and carried by conveyor from the harbor to the power piant site in
Campbell Industrial Park. As indicated by the attached drawings, a portion
of the conveyor route crosses State-owned lands administered by the Harbors
Division. Hence, your appraval {and the State Department of Land and
Hatural Resources) is reguired.

Based on the Harbors Divisign's current harbor development plans, we
understand that bulk cargo ships will unload at Pier 6. We hereby request
a nonexclusive easement across the mauka end of the harbor between the dock
and the limits of State land as shown on Attachment I, The conveyor that
would be constructed within this easement will be used to transport coal
and limestone to the facility and to carry ash from the power plant back to
waiting ships, The conveyor will be elevated so that there will be no
interference with sther planned harbor uses. Because the proposed conveyor
will be made available to gther users when nat in use by the power plant,
it will increase the harbor's usefulness by permitting users of bylk
materiais located within Campbell Industrial Park easy access to the bulk
handling facilities at Pier .

As you may know, we have a signed Letter of Intent with Hawaii Pacific
Industries, Inc. to unload coal for the Barbers Pgint facility using the
bulk cargo loading and unloading facilities they have proposed. As a
result of this arrangement, our involvement with at least a portion of the
tonveyor system may be as a sublessee, However, because the coal canveyor
facility is critical to the success of our undertaking, because we are
working on an extremely Light time schedule, and to insure that the needs
and benefits of the entire project can be taken into account by the
Decartment during its review of the project, we have submitted this request
directly to the Department.

To facilitate you review of our proposal, we have prepared an
environmental assessment far the entire cogeneration facility. A copy is
enclosed for your use.

fii?‘fb‘/ Barbersko i,
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Once again, ltet me thank you for the assistance that your staff has
provided us thus far. As you know, the Hawaiian Eiectric Company needs to
have the power that our facility will provide available to its customers no
later than 1992, Your cooperation will make that possible,

1 will contact you in a few days to arrange a meeting to discuss our
propesal. In the meantime, if you have any quéstions concerning this

request, please call me at 538-6346,
Sincerely, )
PS4 M

Eric Miller
Asst, Project Director

Enclosure
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7.3 EIS PREPARATION NOTICE
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STATE OF HAWAIL

MHEPL 7 HEFEIR TG
DEPARTMENT OF TRANSPORTATION
HARBORS DIVISION
LIRS A 10 S R T ¥ Al e Ay e
Movember 2, 1988 HAR=-ER 1872

Mr. Eric L. Miller

Assistant Project Director
AES Barbers Point, Inc.

1000 Bishop Street, Suite 810
Honolulu, Hawaii 96813

Dear Mr. Miller:

Environmental Impact Statement Preparation Notice
AES Barbers Point, Inc.'s Proposed Coal-Fired Power Plant

Thank you for your letter of October 28, 1988 on the subiject
project.

Our review of your proposal and the Environmental Assessment
{BA} indicates that the power plant, which the conveyor would
serve may involve activities which could cause significant
environmental effects, C(onsequently, we have determined that an
Environmental Impact Statement should be prepared. A copy of our
letter to QEQC is enclosed.

If you have any questions, please call Mr. Howard Miura at
548-2559.

Very truly vyours,

'S Ry :ﬁ .
WAR eI/
Ban T. Kochi
Deputy Director for Harbors

Enclosure

ce: Black & Veustceh
EBASCO
Sarpent & Lundy
United Engineers & Constructors
Perry White
bonna Leong
Arl. File
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November 1, 1988 HAR-EP 1871

Dr, Marvin T. Miura, Director

Cffice of Environmental Quality Control
465 South King Street

Kekuanaoa Building, Room 104

Honolulu, Hawaii 96813

Dear Dr. Miura:

Environmental Impact Statement Preparation Notice - AES
Barbers Point, Inc.'s Proposed Cocal-Fired Power Plant

Pursuant to Chapter 343, HRS, I have determined that an
Environmental Impact Statement (EIS) will be necessary for the
subject project. We request that this Environmental Impact
Statement Preparation Notice be published in the OEQC Bulletin at
your earliest convenience.

APPLICANT: AES BRarbers Point, Inc,

APPROVING AGENCY: State of Hawaii
Department of Transportation (DOT)
Harbors Division

DESCRIPTION OF PROPOSED ACTICON:

The DOT has received a request from AES
Barbers Point, Inc.,, for permissicn to
construct a conveyor system between the
Barbers Point Deep~Draft Harbor and the
company's proposed coal-fired power plant in
Campbell Industrial Park. The conveyor would
be used to convey coal from the DOT's
unloading facilities in the harbor to the
power plant site, The easement for the
conveyor system is a necessary component of a
larger project that includes a major new
coal-fired power plant.
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Dr. Marvin T.
Page 2

November 1, 1988

DETERNIHRTION:

Miura, Director HAR-EP 1871

Cur review of the applicant's proposal and
the Environmental Assessment {EA) indicates
that the power plant, which the conveyor
would serve may involve activities which
could cause significant environmental
effects, Consequently, we have determined
that the applicant should prepare an
Environmental Impact Statement.

REASONS SUPPORTING DETERMINATION:

Attachment

cc: Mr. Perry J.

Based on granting a lease which involves a
commpitment of State-owned land, the action
is, therefore, subject to the provisions of
Chapter 343, Hawaii Revised Statutes [Title
11, Chapter 208, Section 6{b){1)(A),
Administrative Rules]. The State
Environmental Impact Statement Rules
f11-200-7{1) and (2}} require that a group of
actions proposed by an applicant be treated
as a single action when the components of the
proposed action are phases or increments of a
larger undertaking or are a necessary
precedent for the larger undertaking.

If there are any questions concerning the EIS
Preparation Notice or the Environmental
Assesgment (attached}, please contact:

Mr. Perry J. White
Belt Collins and Associates

680 Ala Moana Boulevard, Suite 200

Honolulu, Hawaii 96813
Telephone: 521-5361

Very truly yours,

Edward Y. Hifata
Director of Transportation

White

AES, Barbers Point, Inc.

Black & Veatch
EBASCO Services,

Donna Leong
Inc Arl. File

Sargent & Lundy Engineers
United Engineers & Constructors
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7.4 LIST OF CONSULTED PARTIES

Federal Agencies

* Department of the Army, U.S. Army Engineer District, Honolulu

* Department of the Navy, Commander, Naval Base Pearl Harbor

* U.S. Amy Support Command Hawaii

U.S. Depanment of Agriculture, Soil Conservation Service

* U.S. Deparniment of Defense, Naval Facilities Engineering Command
(NAVFACENGCOM). Commander, Naval Base Peart Harbor,
responded to letter addressed to NAVFACENGCOM)

* U.S. Depariment of Energy

* U.S. Department of the Interior, Fish & Wildlife Service

* U.5. Department of the Interior, Geological Survey

* U.S. Department of Labor, Occupational Safety & Health
Administration

* U.S. Department of Transportation, Federal Aviation Administration

Slate Agencies

Department of Accounting & General Services, Public Works
Engineer
Department of Agriculture
Department of Business & Economic Development
Department of Defense, Office of the Adjutant General
Department of Hawaiian Home Lands, Hawaiian Homes Commission
Department of Health
Department of Human Services, Hawaii Housing Authority
Department of Labor & Industrial Relations
Department of Land & Natural Resources
Department of Social Services & Housing
Department of Taxation
* Department of Transportation, Harbors Division
Office of the Govemor
Office of the Governor, Hawaii Coastal Zone Management Program
* Office of the Governor, Office of State Planning
* Office of Hawaiian Affairs

LA R S A R

Coynty Agencies
Board of Water Supply, Planning & Engincering Division
* Board of Water Supply, Manager & Chief Engineer
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L I HEE I T I R S

Lawmakers

Building Department

Department of Finance

Department of General Planning
Department of Housing & Community Development
Department of Land Utilization
Department of Parks & Recreation
Department of Public Works
Department of Transportation Services
Fire Decpartment

Oahu Civil Defense Agency

Office of the Mayor

Office of the Managing Director
Police Department

The Honorable Spark M. Matsunaga, U.S. Senate

The Honorable Daniel K. Akaka, U.S. Congress

The Honorable Ron Menor, Hawaii State Senator, 6th District

The Honorable James Aki, Hawaii State Senator, 24th District

The Honorable Mitsuo Shito, Hawaii State Representative, 45th
District

The Honorable Paul T. Oshiro, Hawaii State Representative, 46th
District

The Honorable Michael Crozier, Hawaii State Senator, 23rd District

The Honorable Henry Haalilio Peters, Hawaii State Representative,
48th District

The Honorable Peter Apo, Hawaii State Representative, 49th District

The Honorable Richard Matsuura, Chairman, Agriculture, Energy &
Ocean Resources Committee

The Honorable Anthony Chang, Chairman, Business Development
Committee

The Honorable Mazie Hirono, Chairperson, Consumer Protection &
Commerce Committee

The Honorable James T. Shon, Chairman, Health Committee

The Honorable Dwight Takamine, Chairman, Labor & Public
Employment Committee

The Honorable Mark Andrews, Chairman, Planning, Energy &
Environmental Committee

The Honorable Andrew Levin, Chairman, Water & Land Use
Development & Hawaiian Affairs Committce

Chairman, Planning Committee

The Honorable John DeSoto, Honolulu County Council

The Honorable Donna Mercado-Kim, Chairperson, Zoning
Committee
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The Honorable Amold Morgado, Jr.., Chairman, City Council, City &
Council of Honolulu

her nizati

American Lung Association
* Conservation Council for Hawaii, Oahu Chapter
Ewa Neighborhood Board No. 23
Honokai Hale Community Association
* Life of the Land
Nanakuli Hawaiian Homesteaders Association
Nature Conservancy
Opelu Project
* Pacific Allied Products, Ltd.
* Sterra Club of Hawaii
* The Pele Defense Fund
Waianae Neighborhood Board No. 24
Manager, Waianae Satellite City Hall
* Waimana Enterprises, Inc.
Waipahu Neighborhood Board No. 22
Mr. Rick Warshauer
* WESTEC Services

Hawaiian Telephone Company
* Hawaiian Telephone Company, Oahu Engineering & Construction
Manager
Leeward Community College, Director of Special Programs
University of Hawaii Environmental Center
University of Hawaii, Seagrant Waianae Coordinator
University of Hawaii, Water Resources Research Center

* denotes response received
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7.5 CONSULTED PARTIES RESPONDING WITH "NO COMMENT" LETTERS

AGENCIES, ORGANIZATIONS, AND INDIVIDUALS
RESPONDING TO STANDARD TRANSMITTAL LETTER
WITH "NO COMMENT”

E ral Agenci

* U.S. Ammy Support Command Hawaii
* U.S. Depariment of Energy

* Department of Labor & Industrial Relations

* Department of Accounting & General Services, Division of Public
Works
County Agencics
* Office of the Mayor
* Office of the Managing Director
* Building Department
* Department - of Housing & Community Development
* Department of Public Works
*

Fire Department
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7.6 CONSULTED PARTIES' COMMENTS ON THE EIS PREPARATION NOTICE

AGENCIES, ORGANIZATIONS, AND INDIVIDUALS
RESPONDING TO STANDARD TRANSMITTAL LETTER
WITH "COMMENTS"

rencles

Department of the Army, U.S. Army Engineer District, Honolulu

Department of the Navy, Commander, Naval Base Pearl Harbor

U.S. Department of the Interior, Fish & Wildlife Service

U.S. Department of the Interior, Geological Survey

U.S. Department of Labor, Occupational Safety & Health
Administration

U.S. Department of Transportation, Federal Aviation Administration

E

* X X K K K F X K R

Department of Agriculiure

Department of Business & Economic Development

Department of Defense, Office of the Adjutant General

Department of Hawaiian Home Lands, Hawaiian Homes Commission
Department of Health

Department of Human Services, Hawaii Housing Authority
Department of Land & Natural Resources

Department of Transportation, Harbors Division

Office of the Governor, Office of State Planning

Office of Hawaiian Affairs

E

L I

Board of Water Supply, Manager & Chief Engineer
Department of Finance

Department of General Planning

Depaniment of Land Utilization

Depariment of Parks & Recreation

Department of Transportation Services

Oahu Civil Defense Agency

Police Department

izapi

Conservation Council for Hawaii, Oahu Chapter

Page 7-17



Qthers

* # * ¥

Life of the Land
Sierra  Club of Hawaii
The Pele Defense Fund

Hawaiian Telephone Company, Oahu Engineering & Construction
Manager

Pacific Allied Products, Ltd.

Waimana Enterprises, Inc.

Rick Warshauer

WESTEC Services
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7.7 ORGANIZATIONS AND INDIVIDUALS WHO PREPARED THE EIS

Belt Collins & Associates

Perry . White Contributor/Project Manager
Sue Rutka Contributor/Planner
Thomas F. Nance Contributor/Hydrologist
Karon Uyechi Graphics/Graphic Designer
Karl Miyajima Graphics/Graphics Designer
Vina Lesuma Word Processing

AES-Barbers Point, Inc.

Eric L. Miller Assistant Project Director
Janie Kessler Alternatives and Economic impacts

Black & Veatch

Dave Lefevbre Plant Design, Water Use & Constituents
Mike Pelan Air Quality Impact Analysis

Staff Noise Impact Analysis

Other

Kenneth Nagata Botanical Survey

7~35
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8.4 CONSULTED PARTIES' COMMENTS ON THE DRAFT EIS

AGEI‘%CIES ORGANiZATIONS AND INDIVIDUALS
RESPONDING TO STANDARD TRANSMITTAL LETTER

WITH "COMMENTS”

U.S. Army Corps of Engineers

Dcpartmf:m of Busmcss and Econom:c Deveiapmcnt
Department of Health :

Department of Land and Natural Resources _
Department of Transportation

Housing and Finance Development Corporation
Office of Hawaiian Affaits

n ngi

Board of Water Supply

Department of General Planning
Department of Land Utilization
Department of Public Works
Department of Transportation Services
Police Department

Lawmakers
Councilmember Leigh-Wai Doo.

Councilmember Gary Gill
Councilmember Neil Abercrombie

her Organizatio

American Lung Association  of Hawaii
Sierra Club, Hawaii Chapter .

Others

Dr. Alan Ziegler, Zoological Consultant
Hawaiian Independent Refinery, Inc.
Hui Lama O Kamechameha, Kamehameha Schools

National Muscum of Natural History - Smithsonian Institution

Pacific Allied Products, Ltd.
University of Hawaii Environmental Center
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(MENQ: Sinkhole Park, A. C. Ziegler, Z1 November 1983, page 2.}

In the last faw Years, with
Yomhinitsu, Camphell Extate
ayperviged educational
of bird honew have been
Larm, Hawaii Audubon Socilety,

the permismion
Industrial
field tripa
taken

of Mr. Walter
Propertiesgs Hanager,
ineluding sample excavationg
by The Hamehameha Schaala’ Hui
and Hawail Nature Center, as well
28 by asome City Counctl members, their staff, and awdia
répragsntatives, A BOE-aponasored tour for Leevard teachers ig
acheduled for next January, and the Moanalua Gardens Foundation
has recently alag expressed interest in a wimiiar educational
apportunity for its docents.

Az shown an the
would incluce
‘Reserve” area.
yrasgsed lunch

attached map,. the entire propogsed park project
toth a central impraved *Park®, and a periphecal
The Park portion would congist largely of a
and leigure area vith shade tress and AccAampanying

picnic  tables and bBenches {--thers pregently being #no suych
inviting “yreen arsa* publicly availabie 4in thiw heavily
industrialized areal.

A amall portion of the Park near itg entrance, however, would he
left unlandacaped gaz an educational device +to show an area of
small develeping sinkholew in the expagsed limezstone reef

substrate, azx well as tg allow examination {through s wire safety
cover) of a fully develuped sainkhale. or twa., The remaining
unfilled sinkholes in this central arsa vould have their ground
openings covered by coral-raesf boulders, bath for gafety reazuns
and to permanently mark their locations for pogaible future
investigative purposes,

A praminsntly placed interpretive display board
vould explain the original formstion of the
butldup of their soil deposits, and their role in preserving the
remaing of the varicus kind® of birdm that had died in Lthewm
through many thousands af years, with a repregentative sample of
-identified excavated bones also shown,

in the Pari,
sinkholes, the

The Reserve area--surrounding the Park on thres sldes and serving
am a2 buffer zone DLetveen the adjoining abandoned industrial
dumps, coral stockpile, and heavily used *Poveriiae Road"--would
be fenced all around. It would remain unimpraoved, with itas
sinkholies left open and the xeveral typsm of native, Polynestan,
and historically introduced trees and smaller plants currently
present allawed to continue to grovw naturally.

Acoean  to

thia Ressrve area would be through narmally locked
gates for purpoeses of acheduled educational fiaeld trips and
sinkhole excavations by schaol claases, jlocal and vimiting
anatural thistorcy Groups,  and univermity or ather ascientific

regearchersa.
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ALAN C ZIEGLER, Ph.D. ALAN €. ZIECLER, Pr.D.

Zaotogicai Consuttant Zoological Conmitant

45438 Liula Place Telephone: 45536 Liuls Placs Talephane:

Kane'ohe, Hawn't 36744 £804) 247-5118 Kine'che, Huwai'l 96744 (808) 247.5318
OATE ¢ 3 January 13949 % A

HERORANDUN
TO: Committes on Human Services, Neil Abercrombie, Chair
SUBJECT: Teatimony on City Council Resolution B8-476: Relating to
Study and Acquisition of O'ahu Sink Halea PATE: 21 November 1988

I would like to offer this testisony in general support of the T Interested Folkw
Raspalution. Last September, the Council passed Resolution 88-330,
¥hich primarily reguasted the State Department of Land and Natural FRON: Alan C. Ziegler
Rescurces {(DLHR} to conduct research on 0'ahu sink holes. Responding -
to this eariier Resolution, OLSR Chairperamon Willias Paty noted in hiw SUBJECT: Propamed Sinkhole Park at Campbell Indumtrial Park,
ietter of sarly November to- the Council that, although such study wvas Eva, O ahu

certainly desirable, sone ressarch had aiready been done on sinkholes,
and there ware dtlier types of archaeclogical sites that seswed in

greater need of mtudy. And in thie regard he is probably correct. The purpose of the propoded park is tvefold: (1) to provide s
landscaped picnic and rest area for esployees of Cawphell
Hr. Paty did, hovever, end his letter vith a gstatenent supparting the ! Industrial Park firms and the general public, and (2) ta preserve

"acquisition of dn area contalning wmink holes and a representative

an invaluable  group of limestone sinkholes and thelr cantatned
sample of ather types of f£wa plain archaeclogical sites.* In regard to

prehistaric hird bones for educationsl and scientific puUrpones.

thie area, he added: "fvie hHelieve an appropriate goal wvould be active fa)
preservaticn - i.e., the development of an archasological park.® The arem invelved, approximstely eight acres in extent and zadgd
I am in complete agreement with the preceding tvo quoted statements. Agricultural, is s presently unused and unimproved resmnsnt ofOw
The only atnk holes in the State are apparently located on O'ahu. Hers much larger area that the cwner, Campbell Eatate, set acide MM“
(notvithstanding &  reference to the Nahuku areas in Mr, Paty's letter), stockpiled of coral reef rubble dredged in conmtruction of

as far am 1 am wrare, they are restricted ta the soergest coral Teef , nesrby Desp Draft Harbor. jiss
section that underiies the gouthwestern corner of the imland, boaunded o
by Prarl Harbor, Barber‘'s Point, and KRahe Point, with an occasional Although m wide svath through the central portion of this ares
sink appearing along the shore north to the vicinity of Wai'anae. has been bulldozed and the ancient raised reef and its sinkholes

there coversd with soil, an the expased limestone surface of the
Although there vere crice thoumands of sink holes in this reef area,

: h remaining ares, the cpenings of perhaps ams many as 30 sinkholes
I vould setimate, in the last 1% years, greater than 20X of thess have of at lesst a yerd in diameter--ss vell s a number of smmller
been destroyed by development, and most or all of the ones remmining sinkholes in esrlier stages of development--are atill evident,
are vulnerable tp destruction by future construcktion prajects. The
greatsst present problem ism  not wa.ﬂ:qctw and study the fev rewsining The flask-shaped sinkholes, the dewper of which are up to & least
#ink holws before they are destroyed, but to permanently wave a2 ten fewt, resulted frow willennia of rsinvater solution of the

Tepresentative sample of these irreplaceable repositories of Havaiian
pslecntological and archaselegical saterials 3o that they will aivaym
be available to everyone for educational and scientific purposes.

12G~-thoumand-year-old emerged coral rewf, with concurrent partial
filling by vind- and water-horne asotl deposits. Within the
Hawaiian Islandm, much winkholes have been found vniy 4in the

Fortunataly, there iz cne such area of sink holes eminently suited--and sauthwestern portian of G*ahu.

atill available--for such preservation. This sxcsllent coral-reef sink

hele aggregation, located in Camphell Industrial Park, is described and In conjunction with Environsentsl Impact Stutwneant studiew
mapped in the attached 28 Novesher 1988 MENDRANDUN, along with details carrisd aut since the a1d-1970‘s, excavatione of the sinkhole
of & posaible public park and reserve that could he established thare. depowits by several groups of university and mumeum scientiste

have yielded numerous acattwred hones of a variety of extinct and
sxtant native bird species, including such prehistoric birdm as a
flightless goose and rail, a long-legged bird-catching owl, and =
Hawaiisn wagle.

Thus, in regard to Rescluticn 88-476, I respectfully suggest that
consideration might bhe given to deleting the partion of the request
Tegarding research on sinkholex, and to #iightly revording the rest of
the reguest so that the major thrust of the Hesolution then becomes
DLER acquisitiaon of the Campbell Industrial Park site mentioned above.

Thank you very much for the appartunity to present this testimony 1
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8.5 ORGANIZATIONS AND INDIVIDUALS WHO PREPARED THE EIS

Belt Collins & Associates

Perry 1. White Contributor/Project Manager
Sue Rutka Contributor/Planner

Thomas F. Nance contributor/Hydrologist
Karon Uyechi Graphics/Graphics Designer
Karl Miyajima Graphics/Graphics Designer
Vina Lesuma Word Processing

AES Barbers Point, Inc,

Eric L. Miller Assistant Project Director

Janie Kessler Aiternatives and Economic Impacts

Black & Veatch Engineers-Architects

David M. Lefebvre Piant Design, Water Use & Constituents
Michael L. Pelan Air Quality Impact Analysis

Staff Noise Impact Analysis

Qther

Kenneth M, Nagata Botanical Survey
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