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U. S. ARMY ENGINEER DISTRICT, HONOLULU
FT. SHAFTER. HAWAIl 96858

PODED-PJ : " 30 December 1982

SUBJECT: Wailua River, Island of Kauai, Hawaii - Final Interim Survey
Report and Environmental Statement

Division Engineer
US Army Engineer Division, Pacific Ocean
Fort Shafter, HI 96858

In accordance with ER 1105-2-60, I am forwarding my report (Incl 1) to you
for transmission to the Board of Engineers for Rivers and Harbors. Copies
of the Division Commander's Public Notice (Incl 2) and mailing list (Incl 3)

are also supplied.
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3 Incl FRED J. 1EDE
1. as (25 eys) Colonel,fCdrps of Epfgineers

2. as (5 cys) Commandi
3. as (2 cys)

b et i T ] P T e 2

T s e ekt £ B



Iy S PP RE L

T TSI A N R e BT SO S ST A

b 1)

I,

s
Ent

8 2 VE TN

DEPARTMENT OF THE ARMY
U. S. ARMY ENGINEER DISTRICT, HONOLULU

FT. SHAFTER. HAWAIl 56858

FINAL
INTERIM SURVEY PEPORT
AND
ENVIRONVENTAL STATEMENT

WAILUA RIVER HYDROPOWER
KAUAT, HAWAIT

T TLIUS T el i b Rk
. m.__,“._\;w,w [N

P e i A e el T R e

N E o




"

STTE L CEt Ly

Al DRI R T I P,

0 S ET D

P
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SYLLABUS

The purpose of this report is to document the feasibility of potential
hydropower improvements for the Wailua River, island of Kauai, Hawaii. The
Environmental Statement which describes the impacts of the alternative plans
js fncluded. The report was prepared by the Honolulu District of the U.S.
Army Corps of Engineers in conjunction with other Federal agencies and with
the cooperation of the local sponsor, the State of Hawaii Department of Land

and Natural Resources.

The scope of the report included identification of the energy problems,
examination of various alternative plans, and evaluation of plans in terms of
technical, economic, environmental, and social acceptability. The evaluation
and plan selection was guided by the dual national objectives of National
Economic Development (NED) and Environmental Quality (EQ) in accordance to the
U.S. Water Resources Council (WRC) regulations for Federal Water and Related
Land Development projects.

The energy problem on the island of Kauvai is typical of many insular locations
worldwide - the lack of plentiful, inexpensive fuels and economic savings
resulting from large, energy efficient utility networks. As of 1981,
approximately 60 percent of the utility energy generation was derived from
petroleum fuels. Hence, the basic problem is to alleviate oil dependency
thereby achieving energy self-sufficiency for the island. The dependency on
fossil fuels may be partially remedied by tapping the abundant water resources
of the island. The Wailua River basin, encompassing one of the major
perennial rivers in the State, is the identified study area.

The final alternative plans were determined following consideration of a
variety of energy production measures and a number of hydropower schemes. OFf
the three principal alternative plans, two are conduit hydropower facilities
tocated near the Wailua Falls, South Fork Wailua River. Both of these
structural plans are single-purpose, non-storage hydropower facilities
formulated for an essentially undeveloped river area. The third alternative,
a nonstructural plan, would provide for energy conservation including greater
utilization of individual solar hot water systems. -

Alternative 1A would include a concrete diversion dam sited above the falls,
water conveyance and control structures, a powerplant, and transmission
lines. Most of the work would center around the falls area. The location of
the Teatures is shown in the accompanying figure.

Based upon the analysis of relative benefits and costs, Alternative 1A is the
recommended plan of improvement. This plan would provide the highest net
National Economic Development benefits and is the designated NED plan. The
henefits were derived from the potential displacement of average system energy
of the existing utility company. Due to non-firm power production, no
capacity benefits were claimed. The plan would provide 11.28 million
kilowatt-hours of average annual energy for the people of Kauai.



The major environmental impacts of the hydropower plans would involve decreasec
aesthetic appeal resulting from flow diminution. However, streamflow will be
maintained at the falis and in the reach affected by the power diversion. The
man-made structures also would lessen the natural visual impression but would
be partially mitigated by increased recreational and access opportunities for
the river area. The study is substantially in compliance with WRC-designated
environmental statutes.

Pertinent adata are shown in the following table. Implementation of the
project would be contingent upon Congressional authorization, funding, and
completion of all local assurances for non-Federal responsibilities and
repayment requirements. The Federal Government would design, construct and
own all facilities and administer the reimbursement for Federal expenditures
through marketing of energy sales. Furthermore, the Federal Government would
be responsible for operation and maintenance and replacement of the project
features. The financia) responsibilities between Federal and non-Federal
interests is subject to further determination and approval by the '
Administration and Congress.

Rev. Jun 83 (2) i
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PERTINENT DATA OF RECOMMENDED PLAN

HYDROLOGIC AND HYDRAULIC

Drainage area at So Fork diversion, sq mi 22.4
Daily median flow (at 50%), cfs 36
Conservation discharge on 50 Fork, cfs 10
Ponding storage volume, acre-ft 23.5
Turbines: horizontal Francis units
Net head, ft , 178
Discharge range: Unit 1, cfs 130 to 260
Unit 2, cfs 65 to 130
Maximum diversion discharge, cfs 390
MAJOR CONSTRUCTION FEATURES
Diversion dam, height, ft 13.5
crest length, ft 220
Conduit, 108-inch RCP, length, ft 560
Penstock, 72-inch steel, length, ft 282
Powerline, 12 kv, length, mi 3.5
Powerplant
Capacity, Unit 1, mw 3.33
‘Unit 2, mw 1.67
Total, mw 5.00
Plant factor, percent 26
Average annual energy, million kwh ) 11.28

Price Level and Discount Rate

Jan 1982 7-5/8% Oct 1982 7-7/8%

PROJECT INVESTMENT COST, million § 8.188 8.824
Unit capacity cost, $/kw 1,640 1,760
AVERAGE ANNUAL BENEFITS & cosTs 1/
Total average annual benefits, $000 891 914
Total average annual costs, $000 677 749
NET ECONOMIC EFFECT 1/ : .
Unit energy costs, mills/kwh 60 66
Average annual net NED benefits, $000 214 165
Benefit-to-cost ratio (BCR) 1.3 1.2

P VPR AT

At indicated price level and discount rate. 100-year economic life.
Includes annual 0, M & R. Excludes construction inflation. 1990 power-on-

1line date.
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INTRODUCTION

A PURPOSE

The purpose of this survey study is to establish the feasibility of potential
improvements in the interest of hydroelectric power development for the Wailua
River basin, island of Kauai, State of Hawaii. There are no authorized nor
constructed Federal hydropower facilities in the State of Hawaii.

Hydropower has had a long history of dependable service both from the
perspective of U.S. Army Corps of Engineers water resource development projects
and on a world-wide scale. Depending upon the specific nature of the area,
hydropower improvements are suitable in a variety of locations of Targe topo-
graphical ground relief and water flows. Unlike many new energy developments,
the technology of hydropower has been firmly established and basic research is
not required to demonstrate its effectiveness. Over the past decade,
hydropower as a renewable energy resource has rekindled interest for its role
in alternative energy development nationally and in the State of Hawaii. The
island of Kauai, similar to most insular areas, is highly dependent upon
petroleum-based fuels for the electric utility system. This condition has led
to relatively high costs of energy production and reliance on a potentially
volatile worldwide fuel market. As a result, the basic study probiem is to -
alleviate oil dependence in energy production which will, in turn, lead to the
goal of greater energy self-sufficiency for the island of Kauai. This study
was completed in compliance to the national and local interests in water

resource and energy development.
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STUDY AUTHORITY

This study was conducted under the authority of Section 209 of the River and 7~
Harbor and Flood Control Act of 1962 (Public Law 87-874) which states in part
as follows: :

“The Secretary of the Army is hereby authorized and
directed to cause surveys for flood control and allied
purposes, including channel and major drainage
improvements, and floods aggravated by or due to wind or
tidal effects, to be made under the direction of the
Chief of Engineers, in drainage areas of the United
States and its territorial possessions, which include the
following named localities: Provided, That after the
regular or formal reports made on any survey are
submitted to Congress, no supplemental or additional
report or estimate shall be made uniess authorized by law
except that the Secretary of the Army may cause a review
of any examination or survey to be made and a report
thereon submitted to Congress, if such review is required
by the national defense or by changed physical or
economic conditions: Provided further, That the
Government shall not be deemed to have entered upon any
project for the improvement of any waterway or harbor
mentioned in this title until the project for the
proposed work shall have been adopted by law: * * * * *

"Harbors and rivers in Hawaii, with a view to
determining the advisability of improvements in the
interest of navigation, flood control, hydroelectric
power development, water supply, and other beneficial
water uses, and related land resources. * * * L

The Honolulu District, US Army Corps of Engineers was specifically requested
by the State of Hawaii to perform investigations for small-scaled hydropower
development in the Wailua River basin, Kauai. This request was made by the
Chairman of the Board of Land and Natural Resources by letter dated 9 April
1980 (Appendix A). This study is in response to that request.

C
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STUDY AREA

The study area is located on the island of Kauai, Hawaiian Islands. Except
for the Midway Islands in the northwest part of the Hawaiian Islands, the
archipelago is under the jurisdiction of the State of Hawaii. The capital and
major urban center in the State is Honolulu, island of Oahu. The Hawaiian
Islands are geographically important, based on military and economic
relationships to the Pacific Basin and to the Far East. The location of the
islands relative to important centers is shown in Figure 1.

The island of Kauai is the fourth largest island in the chain with an area of
553 square miles and the fourth largest island in population at 39,082 persons
(Census, April 1980). The County seat 1s located at Lihue. The major
population centers are located at Kapaa (4,467 persons), Lihue (4,000), Kekaha
(3,260), and Hanamaulu (3,227). The location of the Wailua River basin on
Kauai is shown in Figure 2. :

SCOPE OF THE STUDY

This study provided an analysis of the electrical utility energy needs and the
alternatives available to meet the needs for the island of Kauii. In
accordance with the study request, the investigation of hydropower resources
was confined to the Wailua River basin and principally was directed to
small-scale hydropower development. ' This report provided a definition of the
problem, description of alternative solutions, evaluations of the technical,
economic, and environmental characteristics, and documentation of the costs
and benefits associated with the solutions. :

STUDY PARTICIPANTS AND COORDINATION

The Honolulu District, U.S. Army Corps of Engineers (hereinafter referenced as
the Corps’) was responsible for conducting and coordinating the study and for
preparing the report. The State of Hawaii Department of Land and Natural
Resources (DLNR) is the local sponsoring entity for this study.

Study contributions were submitted throughout the planning process by Federal,
State, and County government agencies, private organizations and individuals.
Significant cooperative efforts were performed by U.S. Fish and Wildlife
Service for input into the Draft Environmental Statement; the Office of the
Mayor, County of Kauai for local public agency support; the Western Area Power
Administration and the Federal Energy Regulatory Commission for marketing and
financial analyses; AMFAC Corporation/Lihue Plantation for site data; the
Division of Water and Land Development, DLNR for state-level coordination and
support; and the Kauai Electric Division of Citizens Utilities Company for
electrical utility information.

Informal and formal meetings with local organizations were held during the
study period. An initial workshop was held on 12 February 1981 with
participants of major organizations. The investigative need for the study was
favorably received. A formal public meeting, following the issuance of the
draft report, was held on 28 July 1982. The pubiic response was favorable. A
summary of public coordination is provided in Appendix A.



STUDY PROCESS

This investigation followed the U.S. Water Resource Council's current
guidelines for federal water and related land development studies (18 CFR
Parts 711, 713, 714, and 716) known as “Principles and Standards." Related
Corps regulations jncluded the Planning Guidance Notebook documents issued

30 September 1981 and ER 200-2-2 dated 15 August 1980, titled "policy and
procedures for Implementing NEPA". In compliance with P&S, the investigations
included the iterative tasks of problem identification, analysis of
forecasting and information, formulation of alternative plans, evaluation of
plan effects, and comparison of plans. The plan selection and recommendat ion
will be performed following the draft Survey Report and Environmental
Statement review period. This report documents the investigatory and decision
processes.

The Interim Survey Report, following review by the Board of Engineers for
Rivers and Harbors and the Office of the Chief of Engineers, will be submitted
to Congress for project authorization. Subsequent to project authorization
and contingent on appropriate federal funding, Advanced Engineering and Design
work will be performed, followed by construction. :

PRIOR STUDIES AND REPORTS

The Corps completed the initial report under this current study in January
1981 titled “"Reconnaissance Report for Hydroelectric Power, Wailua River,
Kauai, Hawaii." The purpose of this report was to identify, on an initial
basis, the need for future investigation, and to develop a management plan for
future studies. This and other related documents are listed below.

Belt, Collins and Associates. Waialeale Hydropower Study. Prepared for
the Division of Water and Land Deve opment, Department o and and Natural
Resources, State of Hawaii. Honolulu: Nov 1978.

Hawaii, State of, Board of Land and Natural Resources. Kékee Water
Project, Island of Kauai, Hawaii. Report R22 Honolulu: 1964.

Hawaii, State of, Department of Land and Natural Resources. State Water
Resources Development Plan. Honolulu: Oct 1981.

Hawaii, State of, Department of Planning and Economic Development. State
Energy Plan. Honolulu: Oct 1981. :

Hirai, W.A. and Associates, Inc. H droe1ectfic Power in Hawaii - A
Reconnaissance Survey. Prepared for the State of Hawaii Department of
PTanning and Economic Development. Honolulu: Feb 1981.

Lawrence Berkeley Laboratory of the University of California and State of
Hawaii Department. of Planning and Economic Development. Hawaii Integrated
Energy Assessment. Honolulu: Jan 1981.

Tudor Engineering Company, et al. Feasibility Report on the Potential
Development of the Kitano Hydroplant. Prepared for The Kekaha sSugar Company.
San Francisco: dJuly 1981.
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U.S. Army Corps of Engineers, North Pacific Division and Pacific Ocean
Division. National Hydroelectric Power Study: Regional Assessment, Alaska
and Hawaii. Prepared for the U.S. Army Corps of Engineers, Institute for
Water Resources. Fort Belvoir: September 1981. :

U.S. Arriy Engineer District, Honolulu. Plan of Study for Hydroelectric
Power and Allied Purposes - State of Hawaii. Honolulu: Sep 1977.

U.S. Army Engineer District, Honolulu. Reconnaissance Report for
Hydroelectric Power, Wailua River, Kauai, Hawaiil. Fonolulu: Jan 1981,

U.S. Army Engineer District, Honolulu. Summary Report for Hydroelectric
Power - State of Hawaii. Honolulu: Oct 1978.

Appendix C, Hydropower Investi atjons, inciudes the power duration
analysis, alternative turbo-generator and electromechanical investigations.

THE REPORT

This report consists of a Main Report, which includes the Draft Environmental
Statement, and supporting appendices. The main report is a summary of the
detailed and technical information contained in the appendices which should be
referred to when information beyond that presented in the main report is
desired. The appendices are listed and described below. Except as noted, the
Eepoqt1and appendices were prepared by the U.S. Army Engineer District,
onolulu.

Appendix A, Public Involvement, describes the public involvement program
and contains pertinent correspondence and public comments recejved during the -
study and evaluation period. The required letter of assurance from the local
sponsoring and the transcript of the final public meeting are also contained

in this appendix.

Appendix 8, Civil En ineering and Cost Estimatin Investigations, contains
technical information reiatea To the hydrology, hydraulics, s%rucfures, and
cost estimates. The total project costs and average annual costs estimates
are provided. The hydrology information related to power duration and turbine

sizing is contained in Appendix C.

The Appendix was prepared by the U.S. ‘Army Engineer Division, North Pacific.

Appendix D, Geotechnical Investigations, contains the description of the
geology, the subsurface conditions, and design parameters related to the.
foundations and materials considerations of the improvements and associated
construction considerations.

Appendix E, Economics, contains the economic background, data, and :
analyses for determining the benefits and economic justification for the !
alternative plans. Federal Energy Regulatory Commission (FERC) correspondence i

is also provided.
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Appendix F, Power Marketing Study, jncludes the analysis of marketing and
financial conditions in accordance With provisions of Section 5 of Public Law
78-534. The Appendix was prepared by the U.S. Department of Energy, Western

Area Power pdministration, Sacramento Area Office.

Appendix G, Environmental Com 1jance Documents, contains the required
documentation and eva uation reports an correspondence pursuant to the
Coastal Zone Management Act, Executive order 11988, the Clean Water Act, the
Endangered species Act, and the Fish and Wildlife Coordination Act.

Appendix H,-Environmental Effects, contains suppliementary background data
and analyses of the ece ogical, cu Tural, and aesthetic resources of the area.
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PROBLEM IDENTIFICATION

NATIONAL OBJECTIVES

The U.S. Water Resources Council's P&S require that planning for development of

water and water-related land resources must be directed toward achieving two
equal national objectives: National Economic Development {NED) and Environ-

mental Quality (EQ). The NED objective is achieved by a plan with results that

increase the value of the national output of goods and services and improve
the national economic efficiency. The EQ objective is achieved by favorable
changes in the ecological, cultural, and aesthetic attributes of natural and

cultural resources.

In addition to the principal national objectives, there exists two other
significant measures, the Regional Economic Development (RED) account and the
Other Social Effects (OSE) account. The RED account considers changes in
economic activity to an entire region's income and employment. The 0SE
account includes qualitative plan effects relative to urban and community
impacts; life, health, and safety; displacement of people and businesses;
long-term productivity; and energy requirements.

As an aid to decisionmaking and plan selection, the planning process requires
that a NEC plan (the plan that maximizes benefits to the economy), an EQ plan
(the plan with the maximum contribution to the environment) and a primarily
nonstructural plan be designated. The recommended plan must be justified on
the basis that the combined beneficial NED and EQ effects outweigh the
combined adverse NED and EQ effects.



EXISTING CONDITIONS
PHYSICAL RESOURCES

Climate. Kauai is located just south of the Tropic of Cancer. 1t enjoys a
relatively mild and uniform temperature condition because of its location in
mid-aocean and the small seasonal variation in the amount of energy received
from the sun. Mean annual temperature is 74°F at Lihue Airport, located about
4.5 miles south of Wwailua. Also, extreme temperatures recorded at the airport
of 50°F in January and gp°F in October are representative of the seaward areas
gf the Wailua basin. The features of the Wailua River basin are shown in
jgure 3. ' .

In contrast to the equable temperature conditions, the interaction between the
moist tradewinds and the island's high mountains result in extreme variation
of rainfall. Average annual rainfall in the Wailua basin varies between 50
inches near the coastline to over 450 inches at the summit. The Wailua basin
has a distinct wet and dry season. The wet season is usually from October
through April and the dry season from May through September.

Geology and Phxsiogragh¥. The island of Kauai is the summit of one of the
principal volcanic mountains of the partially submerged Hawaiian rangeé. This
range extends for a distance of 1,500 miles across the Pacific Ocean floor.

Kauai has a complex geologic structure as a result of volcanic activities,
separated by 1ntervals of erosion and decomposition combined with faulting.

The Wailua River is located on the east flank of the volcano in what is known
as the Lihue depression, a broad caldera formed by the collapse of the
volcano's summit. Voicanism following the collapse covered the floor of the
depression with gently sloping lava aprons and streams from the rainy uplands
have since cut deep and relatively short gorges. Wailua Falls is one of the
most renowned erosional features of Kauai. 7The falls are the result of
headward erosion of thick basalt layers overlying mudflow deposits of the
Wailua River.

Hydrography. The Wailua River basin is on th eastern side of the jsland of
Kaual. iﬁe pear-shaped pasin is about 52 square miles in area and extends 11
miles from the ocean to the 5,000 foot summit of Waialeale Mountain in the
central part of the jsland. The topography is generally hilly and rugged in
the upper sections with a rolling plain in the central portion terminating in
a small flat area at the coast. The relatively high rainfall and moderate
temperatures are conducive to heavy vegetation and grass, shrubs, ferns and
trees pervade the entire drainage basin. Sugarcane occupies most of the
central plains. Rainfall in the upper regions is channeled into three
principal tributaries to Wailua River: North Fork Wailua River, South Fork
Wailua River, and Opaekaa Stream. The North Fork and South Fork, with
drainage area of 18.5 and 26 square miles, respectively, merge jnto Wailua
River about 2 miles from the ocean. Opaekaa Stream drains an area of 6.4
square miles and discharges into the Wailua River at a point about 5/8 of a
mile from the ocean. The Wailua River is a perennial river with range of flow
(at Wailua Falls) varying from 2 cubic feet per send (cfs) to 89,000 cfs.
Similar to typical Hawaiian rivers, the flows are highly variable. The median
discharge is 36 cfs.
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SOCIO-ECONOMIC RESOURCES

principal executive department responsible for the management of the State's
public lands, water and mineral resources, fish and game resources, forest
reserves, and State parks, including historic sites is the Department of Land
and Natural Resources (DLNR). The Division of Water and Land Development,
within the DLAR, provides for the development of water resources, including
hydroelectric power facilities. The DLNR is administered by the Board of Land
and Natural Resources, headed by its chairman. As the authorized representa-
tive of the Governor, the chairman may execute agreements, within his powers,
on behalf of the State.

The promotion of long-range socio-economic development, including general
planning, technical analyses, redevelopment, and employment is a function of
the Department of Planning and Economic Development (DPED). The Energy
Division within the DPED compiles detailed information on energy and fuel
consumption, sales, generation, and shipment. In addition, DPED is charged
with management of State energy research and development funds and
coordination of inter-agency

energy developments, including hydroelectric power.

Electric generating companies servicing the public in the State of Hawaij are
governed by the ruies set forth by the Public Utilities Commission (PUC) of the
State of Hawaii under the Department of Budget and Finance. This commission
was created and is chartered under Chapter 269, the revised Taws of Hawaiij
1955, as amended. The Commission examines the propriety of rates, capital
expenditures, and regulates standards of electrical service. Companies
generating power Primarily for their own use, such as sugar companies, are not
directly controlled by the PUC.

The County of Kayai includes the islands of Kauai and Niihau, adjacent waters
and islets within three nautical miles of their shores. The executive power
of the County is exercised by the Mayor. The principal local agencies involved
with hydroelectric development are the departments of Public Works, Planning

of Citizens Utilities Company whose corporate headquarters are located in
Stamford, Connecticut. Approximately 60 percent (as of 1981) of the system
energy is developed at the Port Allen main therma] plants, the balance being

purchased energy from industrial sugar companies.

Unlike the mainland United States there does not exist any National Electric
Reliability Council Region (NERC) similap to the Western Systems Coordinating
Council (WSCC) for the area west of the Rocky Mountains. There are no Federal
projects supplying public power in Hawaii; hence there are no Department of
Energy Power Marketing Administrations (PMA's) in the area.

Population. Island Population levels on Kauai remained relatively stable
during the 1950-1970 period. In the 1970's, however, population growth was
somewhat faster than had been anticipated. Hawaii Department of Planning and
Economic Development (DPED) projections had predicted growth during the 70's

to 36,500 by 1980. Census figures reveal that this estimate hag been exceeded,
as 1980 population was 39,082, about 7% higher than the forecast.

9



This translates into an equivalent annual growth rate from 1970-1980 of about
2.6%, compared 10 2 growth rate for the entire State of Hawaii of about 2.3%
annually for the same period. Future growth will most 1ikely fall into the
range of 1.4% to 2.2% annually through the year 2000, leveling off to less
than one percent annual growth in the period 2000-2030. These projections are
derived from DPED forecasts as well as the 1980 projections by the Bureau of
Economic Analysis, US Department of Commerce for non-SMSA portions of Hawaii.
Population in the Lihue, Kawaihau Districts of Kauai, which surround the
jmmediate study area, also rose faster in the 1970's then had been expected by
pPED. By 1980, these districts had grown to a combined population of just
over 19,000 about 14% higher than projected.

Economic Development. Hawaii is a prosperous State with a growing population
and economy. Between 1950 and 1980, the total resident population increased
by over 92 percent from 500,000 to a64,624. The gross state product increased
over tenfold between 1950 and 1979, from $900 million to $10.3 pillion. The

. three largest contributors to the State economy are tourism, defense expendi-
tures and agriculiure. The bulk of agricu1tura1 activity is in the production
of sugar and pineapple. The most rapid growth in the past decade has been in
the tourist industry. Tourist arrivals increased from 243,000 annually in
1959 to 3,934,000 in 1980. Visitor expenditures have grown by an average of
over 17 percent annually since 1959, when they amounted to $109 miilion.
gstimated 1979 yisitor expenditures were over 32.6 biiljon. While visitor
expenditures jncreased by a factor of 20 over this period, defense
expenditures tripled. The trend in tourist industry growth will probably
continue, although at a slower pace, together with the State aconomy in

general.

Until recently, sugar was the mainstay of Kauai's economy. At it's peak,
gight sugar plantations on Kauai produced over one-fifth of the State's total
sugarcane yield. pineapple was at one time a major sector of the Kauai
economy, but has not been cultivated since the closing of the county's last
cannery in the early 1970's. The largely agrarian base of the island's
economy has changed with the surge in tourism in the past decade. Sugar 1s
still a major economic base, but tourism is now the jsland's leading
jndustry. Lihue js the center of economic activity in the county, -with the
two major transportation facilities, Lihue Airport and Nawiliwili Harbor,
Jocated nearby. plans for airport expansion exist in anticipation of
continued growth in interisiand traffic. There are also petroleum storage
facilities gituated in the Lihue area.

Major employers in the jsland's economy are the visitor jndustry and
agriculture. Other important employers are rederal, State, and Couniy
governments, as well as commercial and business services. Table 1 shows some
selected statistics for recent years for the County of Kauai.

10
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SELECTED STATISTICS, COUNTY OF KAUAIl/

1976 1977 1978 1979 1980 1981
Population, Resident 34,000 36,200 37,000 38,100 39,082 NA
Per Capita Personal Income (§) 5,762 6,633 7,147 7,673 8,472 NA
Civilian Labor Force 17,156 18,550 18,350 18,500 20,000 20,700 p
Employment 15,550 17,35¢ 17,100 17,450 19,050 19,100 p
Unemployment 1,600 1,200 1,250 1,050 950 1,650 p
Unemployment Rate (%) ' 9.4 6.5 6.8 5.6 4.6 7.9 p
Estimated Westbound
Visitors (1000's) 699.3 740.5 837.7 825.4 781.4 513.8 p
Intended Length of Stay--
Westbound (Days) 2.85 2.97 3.08 3.29 3.40 3.53
Hotel Inventory {Rooms) 3,724 3,868 4,097 4,064 4,435 5,207
~ Hotel Occupancy (%) 76.8 80.6 83.3 76.5 69.0 60.7
Sugar Production, raw sugar
96° (thousand tons) 217 . 232 223 232 223 134
Diversified Agriculture
(million §) 5.3 6.5 7.4 9.5 10.4 NA
Crops ' . 2.3 2.9 3.1 5.1 4,7 NA
Livestock 3.0 3.6 4.3 4.4 5.7 NA

NA = Not available p = preliminary

1/ From Economic Indicators, First Hawaiian Bank, November 1981 and October 1982.

Kauai's visitor industry has suffered the effects of three consecutive visitor
years of progressively worsening visitor totals. This major sector of the

-economy has in turn contributed to a measurable decline in business activity

in 1980. Although the unemployment rate is at its lowest level in several
years, the island's economy is presently suffering somewhat of a decline.
While the sugar industry might ordinarily have countered such a trend with
increased production, a substantial drop in 1987 sugar prices made receipts
significantiy lower than in 1980. The sugar industry in the State suffered a
devastating $83.5 million loss in 1981. Losses on the island of Kauai
totalled approximately $22 million.

However, prospects for long term prosperity and stability are encouraging.
Major developers at one of Kauai's resort destinations, Poipu Beach, are well
along in additional developments, and the county administration has made
revival of tourism a top priority, having begun a program of heavy promotion
in cooperation with the private sector and the Hawaii Visitors Bureau. Master
plans are being developed for fishing and agriculture, and the Administration
is pushing for high technology enterprise to strengthen the economy's base.
Despite efforts to diversity and thereby further stabilize the economic growth
prospects of the island, particularly in view of an uncertain sugar industry
future, agriculture continues to be a dominant sector of the economy. Guava
and papaya are significant areas of promising cultivation.

1



On 23 November 1982, Hurricane Iwa struck the Hawaiian Islands causing an
estimated $92 million public and private property damage on Kauai. Shortly
thereafter on 27 November 1982, the President declared the State of Hawaii a
Federal disaster area, enabling the Federal Emergency Management Agency (FEMA)
to provide assistance. - Damages blacked out the electrical system over the
island and services were not restored at most community for two weeks.
Although there were no fatalities on Kauai, recovery and reconstruction
operations will be extensive and are expected to take many months.

Kauai has taken a step toward energy self-sufficiency by increasing its
capacity to generate electric power from nonfossil fuel sources. In November
1980, Lihue Plantation Company's new bagasse-fired powerplant entered the
electric power generating service on Kauai. Turning sugarcane fiber into
electricity, the plant produced 32 percent of Kauai's 1981 electrical energy
need. Prior to this new service, only about 26 percent of the island's
electricity came from nonfossil fuel sources, but the new plant has increased
this level to about 44 percent for the total plantation and utility system.
Kauai Electric has also been looking into the area of wind energy
development. The county is considering other biomass fuel development
programs involving municipal refuse, and cane trash. Kauai has also adopted
an energy self-sufficiency plan, stressing conservation and efficient
government energy use.

Land Use. Land use on Kauai is characterized generally by forest land
covering the fairly rugged interior, with small concentrations of urban
development scattered along the coastline, and agricultural development
(predominantly sugarcane) in a belt adjacent to the ocean. There is neither
urban use nor agricultural use on the rugged northwest coastline. The major
Jand use, constituting over half of the island's area is forest, forest
reserve, and recreation. Agricultural use accounts for another approximately
1/3 of the island. The remainder, less than 10%, is in urban and urban-related
uses. This pattern of land use is generally the same for the State of Hawaii
as a whole with the exception that Oahu, the major population center is more
urbanized than the “neighbor islands* of Hawaii, Molokai, Lanai, Maui, Niihau,
and Kauai. As with the rest of the neighbor islands, Kauai's land use
tendencies give the island 4 rural, agrarian flavor. The Wailua River basin
is approximately equally divided between conservation and agricultural land
use districts. Small portions in the lower reaches adjacent to the river are
designated as rural and urban districts. A generalized land use map of the
Wailua River basin is shown on Figure 4.

Land Ownership. The lands in the upper watershed of the Waiiua River basin
are divided between the State of Hawaii and Lihue Piantation Company, Ltd., an
industrial company involved in irrigation, production, and processing of
sugarcane. The parent company of Lihue Plantation is Amfac, Inc., a
diversified commercial, development, and agribusiness enterprise. A 1imited
area including lands in the lower watershed and at the mouth are under private
ownership. Approximately, four miles of the lower North Fork Wailua River on
high ground form part of the Wailua Homestead Lots. As described under "Water
Rights,* the use of water has been historically tied to land rights. The
Wailua River basin generalized land ownership map is shown on Figure 5.
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ENVIRONMENTAL RESOURCES

Water Quality. The State of Hawaii does not regularly monitor water quality

within the Wailua River; therefore, there are no long-term water quality
records available which describe the physical and chemical environment,
Limited seasonal data does exist. The data indicate nitrates and turbidity
are higher in waters associated with irrigation discharges.

The major influence on both the quality and quantity of water within the
Wailua River has been and continues to be commercial sugarcane production. A
complicated network of diversion dams, intakes and ditches divert a signifi-
cant proportion of flow from both the North and South Forks of the Wailua
River. Analysis of residual streamflow below the lowest diversion ditch on
the South Fork reveals that flows approached zero during the months of April
through October 1953 (driest year over the past 30 years). Average residual
flow in the South Fork normally exceeds 16 cfs. This substantial reduction of
flow in concert with the introduction of exotic species has altered the
structure of the river's biological community. In many areas where flows are
sluggish or intermittent, small pools of stagnant water form. These pools are
not buffered from solar irradiation and may become heated above 30°C. Pools
often become eutrophic. Reduced flow also allows excessive siltation of the
streambed. Freshet discharge is normally turbid with suspended terrigenous
sediments which have runoff from surrounding agricultural lands.

Aquatic Fauna. The aquatic fauna above Wailua Falls is dominated by
introduced species which come from both Asia and continental North America,
including the smallmouth bass (Micropertus dolomieui), Chinese catfish
(Clarius fuscus), and the’wild guppy {Poecilia reticulata). Along with the
bass and catftish, the less abundant bluegill sunfish (Lepomis macrochirus)
provides a sport and subsistence fishery on Kauai. The middle and upper
reaches of the river are devoid of native Hawaiian fishes or mullusks;
however, diadromous mountain shrimp (Atya bisulcata) has been found above the
1ip of Wailua Falls. The introduced 1aEit1an prawn Macrobrachium lar occurs
uncommonly above the falls. A significant number of native, diadromous
species occur in the stream below Wailua Falls. Apparently, because of the
geological configuration of the face of Wailua Falls, most diadromous species
are not able to ascend beyond the falls and thus do not inhabit the mid and
upper reaches of the river. Those that do are subject to intensive predation
by smallmouth bass and biuegill.

Avifauna and Mammals. Three species of endemic waterfowl, the Hawaiian coot,

gallinuie and duck are found in the Wailua River basin. The coot and

gallinule have been observed in the upper reaches of the South Fork above the
proposed project site but occur most commonly below the convergence of the
North and South Fork and in adjacent taro fields. A1l three birds are listed
endangered species. Other water birds associated with the river system

include the black-crowned night heron and cattle egret. Non-waterbird avifauna
include the shama, melodious laughing-thrush and northern cardinal within the
hau thicket bordering the streams. Western meadowlark, ring-necked pheasant
and spotted dove are associated with the canefields and open pasturelands
within the river basin. :

Mammals within the Wailua River basin include dogs, cats, feral pigs, cattle,
horses, rats and mongoose. No wetlands, wildlife sanctuaries or refuges occur

within the proposed project area.
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Flora. The entire watershed of the South Fork Wailua River is dominated by
sugarcane cultivation. Only the headwaters lie in steep, heavily forested
areas. The dominant riparian vegetation along the South Fork Wailua are
exotic species (hau, California grass, Java plum). Indigenous plants such as
tgs, gingers, and a variety of ferns and mosses are also common along the
stream.

Cultural and Historical Resources. There are no historic properties in the
area of potential environmental impact currently listed or eligible for
listing on the National Register of Historic Places. Outside this area at the
mouth of the Wailua River is the Wailua Complex of Heiaus which contains four
heiaus, a city of refuge, royal birthstones and a sacrificial rock. The
Wailua Complex of Heiaus is listed on the National Register and is also con-
sidered a paramount national significance, being a National Historic Landmark.
Long the home of the ruling chiefs (alii nui) of Kauai, the ahupuaa of Wailua

has been a major center of cultural development and political ac 1vity on the
island from the earliest times. Upland of the river mouth area, the entire
area of potential impact lies within the traditional ahupuaa of Wailua. Handy
and Handy writing in 1940, describe the ahupuaa as having (presumably prehis-
toric) agricultural terraces in both the North and South Forks of the Wailua
River, particularly immediately above the Wailua Falls, as well as in the
flatlands and lower courses of small tributaries to the North and South Forks.
Studies conducted for the Wailua River State Park Plan identified prehistoric
or early historic agricultural terraces on the slopes along the South Fork
beginning about 3,000 feet below the Wailua Falls and continuing intermittently
all the way to the sea. A small heiau or platform was also reported above the
northern bank about 3,500 feet below the falls. The legend of Kapunohu and
Kemamo tell of the cave named Kawelowai beneath the river above Waiehu (now
called Wailua Falls), which is believed to be located near the Lihue
Plantation Company ford. An archaeological survey conducted for this study
found no sites along the Stable Storm Ditch. Neither that survey nor the
State Park survey found any remains of significant agricultural terraces or
irrigation systems at the proposed powerplant sites. An abandoned plantation
railroad bridge lies about 400 feet above the falls.

Recreational and Aesthetic Resources. Lihue Plantation Company oversees an
unmanaged smallmouth bass fishery along 21 miles of the South Fork of the
Wailua River which is used primarily by plantation workers. The Company also
offers restricted access to public hunting areas and game-bird reserves. The
terminal estuary near the coast is a popular, recreational area which
accommodates water skiing, boat rides, fishing and crabbing and tours of a
botanical garden.

The three principal waterfalls in the study area, Wailua Falls on the South
Fork, Kaholalele Falls and Opaekaa Falls on the North Fork of the Wajlua
River, lie within the sinuous Wailua River State Park. In FY79, an estimated
2.5 million visitors toured the park. Opaekaa Falls is the most readily
accessible to tourists being only 2 miles inland of State Highway Route 56.
Wailua Falis and Kaholalele Falls are less accessible each at approximately

4 miles from Route 56. Wailua Falls provide the sole destination of State
Route 583, which ends at a turn-around overlooking the falls about 4 miles
from the main highway. A typical scene from the lookout is shown on Figure 6.
Informal trails lead down to the top of the falls.
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PROBLEMS, NEEDS, AND OPPORTUNITIES

KAUAI ELECTRICAL UTILITY SYSTEM

System Features. Prior to 1964 the island of Kauai's electrical facilities
were under ownership by the sugar plantations. From 1964 to 1969, independent
electrical generation facilities were owned and operated by Amfac, Inc. Since
1969 the major electrical features have been owned and operated by the Kauai
Electric Division (KED) of Citizens Utilities Company. However, smaller
purchased power facilities and associated transmission lines remain under
sugar plantation jurisdiction. A1l the principal KED generation units are
petroleum-based fueled plants. Internal combustion diesel units and gas
turbine units utilize Number 2 diesel fuel and the steam unit utilizes Number
6 Bunker C fuel oil. There are no nuclear, coal nor hydropower plants
operated by KED. A general map of the system is shown on Figure 7.

The transmission lines parallel the road transportation system except for the
cross-island connection between Wainiha and Port Allen. The principal trans-
mission lines are rated at 57.1 kv; secondary lines are at 12.47 kv, 11.5 kv
and 6.9 kv. The major 57.1 kv lines, totalling approximately 113 miles in
length, are under lease or ownership by Kauai Electric.

The island's electrical generation and consumption are restricted to Kauaij
electrical inter-ties between the islands do not exist.

Installed Capacity and Energy Production. A1l energy generation for the
utility system's plant 15 located at Port Allen. The KED system includes a
mix of diesel, oil-fired steam, and gas turbine units. The bulk of the
capacity (64%) is provided by the gas turbine units. A summary of the plant
inventory is shown in Table 2. The gas turbines are also operated in combined
cycle with flue gases firing the waste heat boiler of the steam unit.

The mix of electrical utility generation by fuel type for Kauai differs
radically from the typical mix in the United States, as a whole. Nationwide
0il accounts for roughly 9 percent of utility generation whereas in Kauai it
accounts for 60 percent of electrical utility energy. Bagasse totals a
significant 33 percent of energy in Kauai whereas solid waste and other
sources total an insignificant 0.3 percent in the U.S. A graphical display of
the relative proportions of fuel types is shown in Figure 8.
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Table 2. KAUAT ELECTRIC DIVISION PLANT INVENTORY'j

Installed Generation Demand 4/
Location, Unit Type Capacity, (Net) 2/ On Plant
% Year Installed Mw million kwh Mw
PORT ALLEN
1ese
#1 1964 2.0
#2 1964 2.0
#3 1968 2.75
#4 1968 2.75
#5 1968 2.75
12.25 17.0 ‘ 7.7
Steam
1969 10.0 53.2 7.5
Gas Turbine ] ]
#1 1972 (H1tach1).§/ 17.65 18.6 | _
#2 1977 (John‘Brown) 3/ 22.18 35.8 ' 19.5
TOTAL _ 62.08 124.6 34.7

T/ Vear ending 31 December 1981. Excludes Lihue Piantation 12.0 Mw purchased
capacity. Data provided by KED, 1982. , '

2/ Inclusive of energy consumed by in-plant use

3/ Operated also in combined cycle mode.

4/ At time of peak. ' .

In addition to the Kauai Electric Division owned and operated powerplant and
system features, KED maintains separate agreements with the four island sugar
plantations for purchased capacity and energy. The four sugar plantations
(Lihue, McBryde, Kekaha, and Olokele) use a combination of hydroelectric,
diesel, and bagasse steam plants to produce electrical energy for their
respective plant operations. As of 1981, approximately 46 percent of the
jndustrial energy output or 94 million kwh was transferred to KED. This total
also constituted approximately 43 percent of the energy output of KED. The
?is%rigution of sugar plantation energy generation by fuel type is shown on
abe .

Since 1969 the proportion of purchased energy has decreased from approximately
50 percent to 15 percent in 1980. From 1969 to 1976 KED maintained agreements
for purchasable capacity; 1977 to 1980 required no purchasable capacity (except
for emergencies). In March of 1981 a 20 MW bagasse-fired powerplant became
fully operational at Lihue Piantation. In accordance to an agreement with KED,
Lihue would furnish 12.0 MW firm capacity and a minimum of 55.6 million kwh

per year. The plant became fully integrated into the KED system and

operations are directly controlled from KED's Port Allen headquarters. The
proportion of purchased energy rose to 43 percent in 1981. The relative

impact of the purchased and KED plants is shown on Table 4.
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SOURCES:

KINOSHITA, 1981
8 PUC, 198l

SOURCE:
DOE, ELECTRIC POWERIMONTHLY, DEC 1981, -

ISLAND OF KAUAI
ANNUAL TOTAL GENERATION = 219 MILLION KWH

BAGASSE
33.3%

NUCLEAR
1.9%

. UNITED STATES

ANNUAL TOTAL GENERATION = 2,293,000 MILLION KWH

WAILUA RIVER HAWALM

UTILITY ELECTRIC GENERATION
BY FUEL TYPE, 1981

U.S. ARMY ENGINEER DISTRICT, HONOLULU

FIGURE 8
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Table 3. ELECTRICAL GENERATION ON KAUAI BY FUEL TYPE - 1981 Y

Fuel Type
Petroleum Bagasse Hydro Total
Total Plantation & Utility System
Plantation Generation, million kwh 11.0 2/ 146.1 3/ 48.7 205.8
Percent by Fuel Type 5.4 71.0 23.6 100.0
Utility, Generation, million kwh 124.6 0 0 124.6
Percent by Fuel Type 100.0 -- - 100.0
Total Generation, million kwh 135.6 146.1 48.7 330.4
Percent by Fuel Type 41.0 44,2 14.8 100.0
Electrical Utility System
Ptlantation Generation Sold to
Utility, million kwh 6.9 4/ 72.7 &/ 14.4 4/ 94.0
Percent of Total Generation -- - - 43.0
' Utility Generation, million kwh 124.6 ‘ 0 0 124.6
percent of Total Generation -- -- - 100.0
Total Generation, million Kwh 131.5 72.7 14.4 218.6
Percent by Fuel Type - 60.1 33.3 6.6 100.0

1/ Sources: Kinoshita, C.M. "“Energy Inventory for Hawaiian Sugar Plantations -
1981" Honolulu: 1981; State of Hawaii, Public Utilities Commission,
“Annual Report of Kauai Electric Division...1981."

2/ Diesel units plus percent of total boiler generation based on utilization of
boiler fuel oil. ,

3/ Total boiier generation less fuel 0il generation. Also includes an estimated
2.6 million kwh generated by wood chips.

4/ Estimated based on generation proportion by fuel type for the individual
plantations. .
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Table 4. KAUAI ELECTRIC DIVISION AND SUGAR PLANTATION POWERPLANTS

Summary for Year Ending 31 December 1981 1/

Power, MW Energy, Million kwh
Plant , ~ Installed Utility Generation- Purchased/
Capacity Demand by Sugar Generated
Companies by KED
Kauai Electric at Port Allen 2/ 62.1 34.7 - 124.6
Purchased Power/Energy
L ihue 21.3 12.0 3/ 105.5 71.1
McBryde 19.7 3.6 3/ 60.0 16.4
Kekaha 8.0 1.0 3/ 28.9 5.9
Otokele 4,2 0.2 3/ 11.4 0.6
Total (KED) 74.1 39.5 -— 218.6
Total (System) 115.3 -- 205.8 --

1/ Sources: Kinoshita, C.M. "“Energy Inventory for Hawaiian Sugar
Plantations - 1981"% Honolulu: 1981; State of Hawaii, Public
Utilities Commission, "Annual Report of Kauai Electric
Division...1981."

2/ Excludes 12.0 MW capacity purchased from Lihue Plantation.

3/ Not coincident with peak demand.

Distribution and Load Centers. The load or service areas are designated by
judicial districts. The largest peak demand and total energy consumption are
located 4in Lihue District. The 1980 FPC data indicates the Lihue District was
provided approximately 58.0 million kwh and experienced a peak demand of 12.0
Md. In the Lihue District the largest consumer area is the industrial sector
constituting approximately 43 percent of the distribution or 25.1 million

kwh. However, on an island-wide basis, the non-farm residential is the
jargest user category at 66.9 million kwh (39 percent), followed closely by
the industrial user category of 64.5 million kwh (34 percent). The summary of
the system load and associated population by judicial district is shown in

. Table 5. The distribution of load and population is illustrated in Figure 9.
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Table 5. DISTRIBUTION OF SYSTEM LOAD =

2/

Load Area Populationl/ Energy Sold Peak Annual Energy Classification
(Judicial 1980 Total % Demand Load User Category %
District) Million kwh MW Factor
Waimea 8,593 34.8 19.1 8.0 Y4 Nonfarm residential 32.0
Commercial 17.9
Industrial 48.5
Other 1.6
Total 00.0
Koloa 8,734 31.5 17.3 = 8.0 54 Nonfarm residential 52.0
Commercial 31.5
Industrial 14.8
Other 1.7
Total 100.0
Lihue 8,590 57.9 31.8 12.0 62 Nonfarm residential 23.6
Commercial 32.0
Industrial 43.3
Other 1.1
Total 100.0
. Kawaihau 10,497 44,3 24.3 8.0 62 Nonfarm residential 44.2
. Commercial 21.6
Industrial 32.9
Other 1.3
Total 00.0
Hanalei 2,668 13.7 7.5 3.5 48 Nonfarm residential 44.5
Commercial 30.4
. Industrial 24.2
Other 0.9
Total .
Total 156.1 Nonfarm residential 39
Commercial 26
Industrial 34
Other ]
Total 100

77/ Preliminary 1980 Census. State of Hawaii, DPED Data Book 1981.

2/ FPC Form 12. Year ending 31 December 1980.
(Energy data reflects 1976 condition).
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FUTURE POWER AND ENERGY REQUIREMENTS

Peak Demand Forecast. The annual rate of increase in the peak demand has
gradually decreased since 1969 from an initial 12 percent down to approximately
4 percent per year. However, since 1969 the demand has doubled from 19.6 MW
to 39.5 MW in 1987, According to officials of KED, the annual increase shouid
remain steady at 3.6 percent compounded per year up to and including 199]
(Figure 10). Historical and Projected data on peak demand and related
Capacities of KED are shown on Table 6.

September to November, corresponding to main sugar plantation operations. The
remainder of the year is relatively constant in demand. A distribution of
monthly peak Toad for the years 1970 and 1980 is shown in Table 7. The peak
hourly loads occyr generally between the hours of 6 p.m. to 9 p.m. The period
of low demand occurs in the early morning hours and varies between 45 to 50
percent of the peak hourly load. Typical monthly and hourly system load
charts are shown in Figure 11,

20



01 34nsid
ATNTONOH ‘LIINLSIA HIANIONT ANYY 'S'N
MY 3A o
LYVYHO HLMOUO v661 6861 a6l 6261 plél 6961 M
ALIOVdYD 89 gvol | I O | L1 1 1 L L 11 L I | 0 o
AYOIHLI3TI IYNYA i
1 "ON
HYMYH ‘ H3AIH vATivm | aNIgHnL Svo [—
. M 2°21 .
6661 a3y / ,
Lo —A4- oz
4 - - n
a3lo3roud | tvniov I Q
\ .
— ot m ;
P —
_ - 2 QN . =<
_ [ o
avoT |Hvad L ST < 2
-~ [y
N\ a3 . W
o .
r WY31S ® 2
P Ak agsvova =z
- -~ 03% AW o2t £
s ATMIAD 204N [~
¥ Q3aNIgnod _
L7 MW 001 \
h a3y ‘ | 08
ALIDVAYD B i
gay HIMQd 03SYHOHNd HiLIM “
- - ALIDVAVD W31$AS _ |
| L T T D T T I L T T I O

: = | 0

o . Fr T -y

S Tl wE R P g

ne

<t el E

PRIV

o

L U USSR I

TP SUCE RV PR,

L . e [ o Ay U VO ST
b M A TR e o a0 i S bt a4 g e e = e ‘

IR

~u
Iy



C

11 39N9ld

NINIONOH “LIIN1SIG HIINIONT AWHY SN

. WOIHLI3N3 YNV
. $31LILN SNIZILID HO4 21 WH0d 2dd LINWALYVLIS WILSA™ 3N 0861
NOILVYLSININGY NOIIVWHOANI A9¥3N3 'AO¥IN3 40 INIWINVL3Q S3iws UdLINA

SAYOT1 WILSAS :30H8NOS
TVoldAL
0861 930 |1 *AVASHNHL ‘Ava WOIdAL
IIYMVYH H3IAIE vOIVM Wd NOON WY 31INGIN
N___o_mmhwm¢mm_N___o_mwhwn¢mu_m_m_
o1
MW O'GE se
0861 'HLNOW

230 AON 120 d3S ony anr NNP AN Hdv HYW g83d NYI

(0]
I.._z,z ¢le

ov

MN ‘aV0T1 XHNOH

MW ‘aV0T AWNOH Mvad

FIGURE 11



Table 6. HISTORICAL & PROJECTED GROWTH OF PEAK DEMAND/CAPACITY
Capacity or Demand, MW

"‘\\
(1) (2) (3) (4) (5} (6) (7)
Year Addition Total KED Available Total Peak Reserve
to Capacity Capacity Purchasable Utility Demand Capacity
Capacity Capacity
Col (3)+(4) Col {5)-(6)
1969 10.0 22.2 12.0 34.2 19.6 14.6
1970 22.2 11.2 33.4 21.9 11.5
1971 22.2 11.2 33.4 24.3 9.1
1972 22.2 11.2 33.4 27.0 6.4
1973 17.7 39.9 9.5 49.4 29.4 20.0
1974 39.9 9.5 49.4 29.4 20.0
1975 39.9 9.5 49.4 31.9 17.5
1976 39.9 9.5 49.4 31.7 17.7
1977 22.2 g62.1 -- 62.1 33.7 28.4
1978 62.1 - 62.1 35.9 26.2
1979 62.1 - 62.1 35.7 26.4
1980 62.1 - 62.1 37.3 24.8
1981 62.1 12.0 74.1 39.5 34.6
1982 62.1 12.0 74.1 40.9 2/ 33.2
1983 62.1 12.0 74.1 42.4 2/ 31.7
1984 62.1 12.0 74.1 43.9 2/ 30.2
1985 62.1 12.0 74.1 45.5 2/ 28.6
1986 62.1 12.0 74.1 47.12/ - 27.0 -
1987 62.1 12.0 74.1 48.8 2/ 25.3
1988 62.1 12.0 74.1 50.6 2/ 23.5
1989 8.0 2/ 70.1 12.0 82.1 52.4 2/ 29.7
1990 70.1 12.0 82.1 54.3 2/ 27.8
1991 70.1 12.0 82.1 56.2 2/ 25.9
1992 70.1 12.0 82.1 - 58.3 3/ 23.8
1993 10.0 2/ 80.1 12.0 92.1 60.4 3/ 31.7
1994 80.1 12.0 92.1 62.6 3/ 29.5
1995 80.1 12.0 92.1 64.8 3/ 27.3
1996 80.1 12.0 92.1 67.1 3/ 25.0
1997 80.1 12.0 92.1 69.6 3/ 22.5
1998 80.1 12.0 92.1 72.1 3/ 20.0
1999 80.1 12.0 92.1 74.7 3/ 17.4
2000 80.1 12.0 92.1 77.3 3/ 14.8
1/ Hawaii, State of, DPED. State Energy Plan, 1980
Pacific Analysis Corp. An Inventory & Ana1y51s of the Eiectric Energy
Industry in the State of Hawaii, 1977.
. Hawaii, State of, Public Utilities Comm1551on. “Annual Report of Kauai
O Electric Division." Various Years.
~ 2/ Communication from KED Officials, Feb 1982: Projected at 3.6 % increase.

3/ Extrapolated at 3.6% increase.
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Table 7. HISTORICAL MONTHLY SYSTEM PEAK LOAD—

Month Year
1980 1970
Load Load Percent™ - Load, Load Percent
MW Factor, of Peak, MW Factor of Peak,
% % 4 %

Jan 34.2 66.5 91.7 17.8 63.6 81.3
Feb 34.2 67.1 91.7 18.9 61.5 86.3
Mar 34. 65.4 83.6 18.9 67.1 86.3
Apr 33.1 69.6 88.7 19.1 66.4 ' 87.2
May 32.6 72.1 87.4 19.3 68.9 88.1
Jun 32.9 72.4 88.2 19.9 65.1 90.9
Jul 33.2 74.6 89.0 20.7 68.0 94.5
Aug 34, 72.1 93.6 20.5 70.5 93.6
Sep 35.5 70.9 95.2 21.7 65.3 99.1
Oct 37.3 68.1 100.0 21.9 62.1 100.0
Nov 37.2 67.0 99.7 21.7 62.3 99.1
Dec 37.0 65.0 99.2 20.9 58.7 94.5

1/ U.S. Dept of Energy. "Power. System Statement® (Covering Kauai Electric
Division) FPC Form 12. Years 1970 and 1980.

Energy Projection. Similar to the peak demand projections, the energy
required has increased at comparable rates of increase. During the initial
years of complete operations, KED system energy requirements were increasing
at approximately 12 percent per year. In recent years the rate of increase
has declined to 4 percent per year. The transmission and distribution losses
have declined from approximately 15 percent to 10-1/2 percent. The energy
sold has doubled from approximately 90 million kwh in 1969 to 189 million kwh
in 1980. Similar to the peak demand projections, KED officials estimate that
the annual increase in energy should remain constant at 3.6 percent per year
up to and including 1991 (Figure 12). Historical and projected data on energy
generation and energy sold are shown on Table §.
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Table 8. HISTORICAL & PROJECTED GROWTH OF ENERGY GENERATION

Million kwh

(1) (2) (3) (4) (5) (6)
Year KED Net Purchased Net for Transmission Energy (Soid)}
Generation Energy System & Distribution Delivered
Col (2)+{3) Losses Col (4)-(5)
1969 54.1 52.2 106.3 16.0 90.3
1970 88.2 30.7 118.9 16.2 102.7
1971 87.3 44,7 132.0 20.1 111.9
1972 103.5 38.3 141.8 20.6 121.2
1973 119.4 32.8 152.2 20.6 131.6
1974 111.9 42.4 154.3 18.7 135.6
1975 133.5 34.1 167.6 19.1 148.5
1976 131.¢ 37.7 169.6 13.6 156.0
1977 148.6 34.7 183.2 15.9 167.3
1978 179.3 21.7 201.0 21.4 179.6
1979 177.7 26.5 ©204.2 19.4 184.8
1980 184.4 26.7 211.1 21.9 189.2
1981 124.6 94.0 218.6 19.2 199.4
1982 226 3/ 204 2/
1983 234 3/ 211 2/
1984 243 3/ 219 2/
1985 252 3/ 227 2/
1986 261 3/ 235 2/
1987 270 3/ 243 2/
1988 280 3/ 252 2/
1989 290 3/ 261 2/
1990 300 3/ 271 2/
1991 3 3 280 2/
1992 322 3/ 290 &/
1993 334 3/ 301 &
1994 346 3/ 312 &/
1995 358 3/ 303 3/
1996 371 3/ 334 4/
1997 385 3/ 347 &/
1998 398 3/ 359 4/
1999 313 3/ 372 A
2000 428 3/ . 385 4/
1/ Pacific Analysis Corp. An Inventory & Analysis of the Electric Energy
Industry in the State of Hawaii, I8//.
US Dept. of Energy, Energy Intormation Adm. “Power Systeni Statement”
for Kauai Electric Division. FPC Form 12. Various Years.
2/ Communication from KED 0fficials, Feb 1982: Projected at 3.6% increase.
3/ Based on 1.11x Col (6} Projection.
4/ Extrapolated at 3.6% increase.
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System Operational Characteristics. The Kauai Electric Division {KED) power
system is operated, simiiar to normal electrical utilities, by a computer
dispatch model. The computer assesses the operational costs of each component
of the system and adjusts the power output from both the KED and purchased
sources. As a result, depending on the load and time of day, the capacity for
each component may vary.

The critical month for operation appears not to be in the period of October
through December during periods of peak demand but in the month of January.
During this entire month the Lihue 12.0 MW bagasse plant is normally shut down
(in accordance to the contract) because of the cessation in sugar mill
operations. The actual reserve capacity would decrease from 33.2 MW (for
1982, noted in Table 7) to 21.2 MW which is less than the capacity of the
jargest gas turbine unit (22.2 MW). The possibility of simultaneous shutdown
of both the 12.0 MW Lihue plant and the 22.2 MW gas turbine No. 2, although
remote, is of concern to KED officials. Hence, KED is required by the State
Public Utilities Commission to maintain at least 22.2 MW reserve capacity in
the absence of additional utility or purchasable capacity.

The combined cycle operation of the gas turbine units is definitely an
economic asset for KED. The exhaust gases of the gas turbine units are
utilized to charge the waste heat boiler of the 10 MW unit. As a result, the
combined cycle operation cannot be operative if both gas turbines and the
steam units were on-line simultaneously.

The potential additions to the KED system further considers utilizing the
advantages of steam boiler and gas turbine. The 18 MW steam turbine is
planned for construction in 1989. However, it will be operated at 8 MW
utilizing the steam from the existing heat recovery steam generator (HRSG)
unit. In 1993 the capability will reach 18 MW when a new HRSG will be hooked
up independently with the existing gas turbine No. 1, operating in a combined
cycle mode.

HYDROPOWER RESOURCES

Hydropower Perspective. The basic physical resources required for hydropower
energy extraction are differences in elevation or head for the captured water,
the rate of water flow, and the stability of flow over a time period
(reflecting water storage and/or high perennial flows). The man-made
resources required are a structure in the river to impound or capture the
waters, a waterway to transport the waters, and electromechanical devices
(turbines and generators) to convert the fall of flowing water ultimately to
electrical energy.

Existing Hydropower Developments. The jsland of Kauai, benefitting from

topographic ang hydrologic conditions combined with historical development,

produces more energy from hydropower sources than any of the Hawaiian
isiands. The existing hydropower facilities were originally installed by the

sugar industry in conjunction with their irrigation, pumping, or mill

gpe:ations. Table 9 shows the characteristics of the existing hydropower
acilities.

Conventional hydropower developments are in general categorized in terms of
operational type, capacity, and head requirements. The physical operational
categories are storage, run-of-the-river, and conduit and are illustrated in
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Figure 13. A1l of the existing hydropower facilities in the State of Hawaii
and the island of Kauai (except for Alexander Reservoir) are considered
conduit hydropower. A conduit system for hydropower development operates on
instantaneous streamflow. The flows are diverted to a powerplant by means of
a diversion system (dam, channel, canal, or tunnel) with limited pondage. The
head to be developed depends on the difference in elevation between the
penstock intake point and the powerplant location. Power generated by a
conduit system depends on streamflow fluctuations and may not be significant
nor dependable during low flow periods.

In terms of capacity, hydropower developments are usually categorized in terms
of large (greater than 30 MW), small (0.1 MW to 30 MW), and micro {less than
0.1 ng. A1l existing hydropower piants in Hawaii and any foreseeable
development are small scale or smaller. Finally, in terms of head
requirements hydropower formulation are usually categorized as normal head
(greater than 20 meters or 65.8 feet), low head (5 meters to 20 meters), and
ultra low head (less than 5 meters or 16.4 feet). A1l existing and any new
facilities in Kauai would be normal head facilities. There are no large, high
rate of flow rivers in Kauai which warrant significant low head facilities.

A total of nine hydropower plants owned by the four sugar plantations and two
businesses are currently operational at various stream and ditch locations

on the island (Figure 14 and Table 9}. The total capacity is 7.9 MW and the
average annual energy is 46.9 miliion kwh. By far the most productive
hydropower plant is the Wainiha plant operated by McBryde Sugar Company. The
Wainiha plant produces approximately 27 million kwh of energy annually and
essentially runs at full capacity throughout the year.

When energy at all hydropower plants is developed beyond the needs of
individual plantations, the excess is transferred to the Kauai Electric
Division for the utility's electrical system. As of 1980 (last year of
complete published data) and based on pro-rated figures, approximately

14 million kwh of hydropower-developed energy was delivered. This transfer
corresponded to 30 percent of the total hydroelectric energy production of the

island.

Planned Hydropower Developments. There have been a number of proposals for
hydropower deveiopment or rehabilitation in Kauai since the last significant
plant was constructed in 1954. Pertinent data on the projects are provided in
Table 10. The two principal areas of new development are Waimea/Kokee and the
Wailua area. The Waimea/Kokee area is the location of the Kokee, Olokele,
Kekaha, Kitano, and Puu Opae-Mana improvements. The Wailua area includes the

Waialeale and Lihue projects.

The most ambitious projects were the Kokee Water and the Waialeale Hydropower
projects. Each project involved substantial dam/reservoir and penstock
construction and powerplant on the order of 10 MW, However, neither has
progressed beyond the feasibility stage and currently appears less favorable
because of high financial commitments required. The Kokee project had been
deferred indefinitely principally because of lack of Federal funding from the
U.S. Department of Interior's Bureau of Reclamation. Activity for the
Waialeale project has been suspended because of infeasibility and the high
cost of (372 million, 1978 price level) construction.
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The projects under current construction or investigation are much less massive
in scope. Capacities vary between 0.7 to 3 MW and average annual energy vary
between 3 to 10 million kwh. The projects have received high level of
interest primarily because of the energy pricing impact of the Public Utility
Regulatory Policies Act of 1978 (PURPA). Essentially, PURPA requires rates
for purchases by utilities shall be based on “avoided cost" or the incremental
cost to the utility for energy or capacity that the utility would generate
itself or purchase from other sources. In accordance with this basic
principle, the Kauai Electric Division has been receptive to higher energy
rates paid to sugar companies.

Based on existing planning information, none of the proposed projects would be
impacted by other small hydropower improvements in the Wailua River system.
The Lihue upgrading project proposed by Lihue Plantation/Amfac involves
rehabilitation of two existing run-of-the-river hydropower plants and
increasing the ditch diversion capacity leading to the respective turbines.
Both Lihue powerplants (Upper Lihue and Lower Lihue) are located at the
ditches in the upper South Fork Wailua drainage area.
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OTHER PLANNING ISSUES
FEDERAL PARTICIPATION IN HYDROPOWER DEVELOPMENT

The Corps of Engineers through varjous legislative acts of Congress, has been
charged with responsibility for hydroelectric power within the scope of water
resources development projects. This continuing responsibility has
historically included planning, design, construction, and operation of projects
to assure maximum sustained public benefits. The Corps will carry out the
feasibility studies, the advanced engineering and design, supervise construc-
tion, as funded for these functions through Congressional appropriations.

Hydroelectric power facilities must be economically justifiable, financially
feasible, and environmentally sound for project recommendation. These facili-
ties may be included in the recommendation to Congress for authorization as a
project purpose in multiple purpose projects.

The total cost of providing hydroelectric power is repaid by the users through
the Federal marketing agencies. Although the Corps determines the project
cost to be repaid by non-Federal interests, the designated U.S. Department of
Energy marketing agency determines the rate at which the power may be soid.

In accordance with the Flood Control Act of 1944, the determined rate also
must be approved by the Federal Energy Regulatory Commission (FERC) .

Permit and license requirements by FERC are not applicable to Federal projects
developed by the Corps.

New cost sharing policies between Federal and non-Federal interests for
hydropower projects have not been approved by Congress. The Administration
position has been to support those projects for which non-Federal interests
provide significant financing for project first costs. Ultimately all Federal
hydropower costs, except for preauthorization studies, will be included in the
project first costs and be subject for repayment by non-Federal interests
through power receipts. ‘

PLANS AND POLICIES OF OTHER AGENCIES

Hawaii Region Level B Study. In 19 January 1978 a regional Level B water and
related land plan for the Hawaiian Archipelago was completed and submitted to
the U.S. Water Resources Council. The study was under management by the State
of Hawaii Department of Land and Natural Resources (DLNR) with the partici-
pation of the Corps of Engineers and other government agencies. Among the
numerous water and land _resource elements, hydropower energy production was a
recognized developmental opportunity. Recommendation Number 19-1 called for
the investigation of the potential for increasing hydroelectric power
production and included the specific action of developing hydropower plants.
The State DLNR was designated the lead agency in implementation of the

program.
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State Functional Plans. The State of Hawaii pursuant to Chapter 226 of the

Hawaii Revised Statutes established the mandate for a Statewide planning
system. Among the 12 functional areas plans are the State Water Resources
Development Plan and the State Energy Plan. These plans were declared by the
Governor on 3 May 1982 as interim State policy and will be presented in future
State legislative session for adoption. The intent of the plans are to serve
as a coordinating guide for the various sectors of government and private
industry. The plans would serve as a basis of activities including program
and capital improvement project (CIP) appropriations, budgetary review
processes, land use decisionmaking processes, and environmental clearinghouse
coordination. :

State Water Resources Development Plan. Among the wide-ranging management

resources addressed in the State Water Resources Development Plan is water for
industry and energy production. One of the stated objectives is to “encourage
the development of self-supplied industrial water and the production of
water-based energy." Energy production will continue to receive strong
statewide attention and the striving for energy self-sufficiency will result
in the development of more domestic sources of energy. The Wailua River area
js a recognized prospective hydropower site. The designated implementing
organization for the generalized objective is the State of Hawaii Department
of Planning and Economic Development with the assistance of the Department of

Land and Natural Resources.

State Energy Plan. The State Energy Plan serves a functional area similar to

other plans. 1The State Department of Planning and Economic Development was
charged with the plan preparation. The basic objective in alternate energy
resources development is to "accelerate the transition to an indigenous
renewabie energy economy by facilitating private sector activities to explore
supply options and achieve local commercialization and application of
appropriate alternate energy technologies." Among the recommended actions is
implementation of the Wailua River Hydropower Project. The Corps of Engineers
is the lead organization for this action with the assistance of the State
Department of Land and Natural Resources. ‘

WATER RIGHTS

The water rights in the State of Hawaii are based on a series of Judicial
decisions since 1920. These judicial decisions reflect a particular brand of
riparian doctrine originating from native Hawaiian "kuleana" land and water
rights. In the 1974 McBryde v. Robinson case, the Hawaii State Supreme Court
ruled that the State as the owner of all surplus water and land owners of
appurtenant lands cannot divert waters outside the drainage area. In effect,
it mandates that the natural flow of the stream may be legally enforced as a
minimum level of stream flow. The case is still under consideration by the
courts. However, historically for irrigation and on Kauai, stream waters were
considered owned by the land owners subject to prescriptive rights and use of
water. In the specific case of the Wailua River and its associated irrigation
diversion system, land ownership are divided between Lihue Plantation and the
State of Hawaii (Figure 5). The lower 6 miles of the South Fork Wailua River
are under direct ownership or under lease from the State of Hawaii. Lands of
Hanalei River and the North Fork Wailua River from which diverted flows
influence the South Fork River are also under control of State. Remaining
upstream areas of the South Fork River are under ownership of Lihue Plantation.
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Lihue Plantation, as administrative successor to East Kauai Irrigation
Company, maintains a water lease agreement with the State of Hawaii for waters
affecting the North Wailua, Kapaa, Anahola, and Hanalei Rivers. Based on the
financial limits of the lease, Lihue Plantation would divert an average
discharge of 190 cfs for the four drainage areas. The lease expires May 1994.

If the McBryde Decision is to be rendered binding, the State, as both land
owners and local sponsor for this particular hydropower project may be
required to uphold conflicting positions. The diversions would be subject to
cessation or control to uphold natural streamflows and in the same instance,
the continuity of existing and future diversions would be necessary for sugar
and hydropower development. The resolution and implementation of necessary
water rights are local responsibilities.

MINIMUM STREAMFLOMW

Of major concern from the standpoint of maintenance of the existing stream
ecosystem is establishment of a minimum instream flow which would exceed the
flow rate below which stream dependent organisms may experience serious
bjological stress. U.S. Fish and Wildlife Service through their preliminary
analysis of annual water flow characteristics and flow requirements of aquatic
organisms within the Wailua River system have tentatively determined a 10 cfs
minimum flow at the Falls. Approximately 30% of the time mean daily flows in
the South Fork Wailua are less than 10 cfs. In addition, over any 7-day
period of the year, the probability that the low flow would be less than 10
cfs would be 90 percent (Appendix B}. The lowest mean daily flow of record
was approximately 1.7 cfs at USGS streamgage 600 near the Falls (year 1953).

AESTHETIC VALUES

Located within Wailua River State Park, Wailua Falls provides one of the more
important aesthetic and recreational resources in the project area. The falls
and park are popular tourist destinations and are also frequently visited by
local residents. Aesthetic impact of water diversions on the Wailua Falls
overlook is a major planning concern. Preliminary analysis indicates that a
10 cfs minimum flow for maintenance of the aquatic ecosystem below the
diversion will also satisfy flow requirements for the aesthetic qualities of

the falls.

Other aesthetic considerations would involve the visibility of any man-made
structures, including the diversion dam, powerplant, conduits, and
transmission lines. The acceptability of the jmprovements would be dependent
on the magnitude of the features relative to the natural surroundings, the
extent of natural foliage, and their relationship to recreational enjoyment of
the area.

POTENTIAL CONSUMER IMPACTS

A significant public concern in power projects is the impact on the electric
reates to the consumer. Based upon a comprehensive energy survey during the
period of December 1978 to March 1979 conducted under the Hawaii Integrated
Energy Assessment (HIEA) Project, the public overwhelmingly agree that an
energy problem exists. This public awareness clearly stems from the obvious
measures in costs for auto fuel and electricity, and to a lesser extent for
prices for consumer goods in general.
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Residential electrical rates have risen significantly over the part decade.
As shown in Table 11, the utility rates have more than tripled from 46
mills/kwh, in 1971 to approximately 160 mills/kwh (or 16¢/kwh) in 1981. Due
principa]ﬁy to the fixed term nature of many energy and o0il contracts and
their impact on regulated rates, the actual residential rates have
periodically risen step-wise rather than at a rate consistent with energy
prices. The annual rate of change of the utility rates have fluctuated from
basically no change to over 30 percent increase. The residential utility
rates for Kauai are about double the rates for other cities in other regions
of mainland United States (Table 12).

Among the rules of the Federal Public Utility Regulatory Policies (PURPA) Act
of 1978 administed by the Federal Energy Regulatory Commission, the rates paid
to small power production facilities must be just and reasonable to the
electric consumer of the electric utililty and in the public interest (Section
292.304). By logical extension, the public may assumée that electrical utility
rates should tend to decline if significant cheaper alternative energy sources
are implemented. However, in the HIEA survey previously cited, 64 percent of
the residents of Kauai believed that energy prices will never go down even
with new community energy sources (such as biomass, geothermal, and other
alternative sources). Evidently the surveyed public perceived that the
regulated utility pricing policy would be insensitive to non-fossil fuel
technologies. This understanding is relatively accurate in the context that
rates are generally established on the basis of existing and foreseeable costs
of fuel supplies, amortization of capital expenditures, and operational costs
of the utility.

The impact of any small energy production facility (hydropower or other
alternative energy source) may potentially postpone capital expenditures for
additional costly fossil fuel plants or tend to offset current production of
fossil fuel plants. However, the contribution of any single small power
facility to the utility system would tend to be relatively small. In
addition, the continual large infiuence of expenditure for the operations of
existing fossil fuel plants will be the most significant factor in rates. The
price of fuel 0il is expected to continue to escalate and, depending upon
international political events, may again increase far above the normal
inflation rates. Hence, if a single small hydropower project was implemented,
the beneficial impact of ytility rate to consumers would probably be small or
negligible. However, the cumulative impact of many non-fossil fuel power
sources could be a significant element in the establishment of appropriate
rates. For example, assuming all planned hydropower plants 1/ are on-line
and existing bagasse and hydroplants remain in production in 1990, the
contribution of non-fossil fuel facilities would total 60 percent of the 1990
demand. The establishment of future electric utility rates would be within

the jurisdiction of State of Hawaii public Utilities Commission.

1/ GTokele Upgrading, Lihue Upgrading, Kekaha Upgrading, Kitano Hydro, Puu
Opae-Mana, Wainiha, and Wailua hydropower projects considered.
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Table 11. RESIDENTIAL ELECTRIC SALES AND RATES FOR KAUAI W

Annual Residential Annual

Energy Sales Percent Utility Rate Percent
Year million kwh Growth Rate cents/kwh 2/ Growth Rate
1969 35.8 7.9 3.98 0.6
1970 38.5 7.5 4.33 9.0
1971 41.6 8.2 4.62 6.6
1972 44.8 7.7 4.65 0.7
1973 48.3 7.7 4.80 3.2
1974 49.7 2.9 6.05 25.9
1975 52.7 6.2 6.73 11.4
1976 56.7 7.5 7.33 8.9
1977 60.3 6.2 7.94 8.3
1978 63.5 5.3 8.60 8.3
1979 67.2 5.9 10.69 24.3
1980 3/ 70.1 4.3 13.98 30.8
1981 3/ 73.1 4.3 15.09 &/ 7.9

Hawaii, State of, DPED.
(except as noted).

Total net revenue divided by
tion of Residential Combin

ed Lighting, Heating,

and Electric Service for Employees.

Hawaii, State of. Public Utility Commission,

Electric Division" Years 1980 and 1981.

Varies from the nominal retail

Table 12.
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total energy for residential sales classifica-
and Small Power (Sched D)
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. Table 12. COMPARATIVE RESIDENTIAL ELECTRICAL RETAIL PRICES
: FOR SELECIED CITIES IN THE UNITED SIATES, DEC gg1 1/
Retail
City and State National Electric Price, 1
Reliability Council Region Cents/kwh
New York, NY Northeast Power Coordinating 14.68
Council (NPCC)
Washington, DC Mid-Atlantic Area Electric Reliability 5.74
Council (MAAC)
Atlanta, GA Southeastern £lectric Reliability 5.89
council (SERC)
Minneapolis, MN Mid-Continent Area Reliability 6.35
Coordination Agreement (MARCA)
New Orleans, LA Southwest Power Pool (SWPP) 6.49
Denver, CO Western Systems Coordinating 5.91
Council (WSSC)
San Francisco, CA Western Systems Coordinating 7.79
Council {WSSC)
Hawaiian Islands
Island oleawaii None 12.13
Isiand of Maui None 12.10
Island of Molokai None 18.67
Island of Oahu None 12.38
None 16.27

island of Kauai

B Cri

WW-MW‘H'dﬁliMA——l v e b B T el

17 v Dept of Energy, Electric Power Monthly, Dec 1981 and State of Hawaii,
Department of Commerce, Consumer airs, pivision of Consumer Advocacy.
Based on typical 500 kwh ‘energy consumption charges and demand charge.
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THE WITHOUT-PLAN CONDITION

The "without-plan condition® is the projection of the basic demographic,
economic, and physical parameters to the project area. This projection
condition is assumed to exist prior to the implementation of the selected plan
of improvement and is used to evaluate the effects of each of the alternative

plans.
PLANNING CONSTRAINTS

Based on the foregoing analysis of the existing condition and future plans,
the without-plan condition is limited by certain planning constraints which
may constrain the attainment of the desired levels of economic or environmental

output.

The nature of the existing powerplant features and the state of energy
technology cleariy point to the continuation of conventional fossil - fuel
plants for the electrical utility on Kauai. The most 1ikely alternative
system will be the utilization of fossil fuel units. This scenaric is
generally consistent with the evaluation provided by the Federal Energy
Regulatory Commission.

The consumption of electrical energy will continue to be a function of the
long.term economic growth and normal increases in population. However, unless
consistent and concerted effort is provided through a combination of personal
initiative, normal technological changes, economic elasticity effects, and
governmental programs, the overall growth in both peak demand and energy is
expected to remain at current projected leveis.

The topographic and landform features of the Wailua River basin make large
scale dam and reservoir features relatively costly to construct. The general
drainage slope although mild by Hawaii standards, is steep enough to limit
effective reservoir impoundment. In addition, as demonstrated by the prior
State of Hawaii Waialeale study, locating a large structure upstream would not
fully control hydrologically significant portions of the drainage area.

Although Wailua River is perennial, and by practical application, one of few
commercially navigable rivers in the State of Hawaii, the firm flow is
demonstrably Tow. At the USGS streamflow station 600, the discharge has
historically been as low as 1.7 cubic feet per second. Hence, any proposed
small hydropower facility would be relatively limited in scope consistent with
hydrologic limitations.

The Wailua River watershed is substantially influenced by irrigation
facilities, sugarcane lands, agricultural roadways, and other facilities
related to the sugarcane industry. The upper elevations are designated
conservation lands under ownership and use-control by the State of Hawaii.
However, the lower areas above the urbanized strips along existing roadways
are largely in active sugarcane production use by Lihue Plantation. Most of
the lands under sugarcane operation are under long term lease by Lihue
Plantation from the State of Hawaii. Lihue Plantation Company, Incorporated
and its parent company, Amfac Incorporated, do not plan to significantly
change operations or use of their agricultural lands.
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The environmental attributes of the Wailua River basin are highly influenced
by man's utilization of the area. Only the headwaters contain heavily
forested vegetation relatively secure from human encroachment. Areas below
approximately elevation 600 feet (ms1) and above Wailua Falls are dominated by
introduced vegetation and aquatic organisms. A number of native diadromous
species are located below the falls and due to topography limited to lower
stream reaches. There are no known endangered species, wildlife refuges,
sanctuaries, designated municipal water supply or prime natural recharge areas
within the Wailua River reaches affected by the project.

The aesthetic resources include the natural waterway and adjoining Tands of
the Wailua State Park, and the Opaekaa, Kaholalele, and Wailua waterfalls.
The State park reach, especially from the mouth to the famous Fern Grotto has
been a popular scenic tourist destination. The Opaekaa Falls is the primary
scenic attraction due to its ease of accessibility along State Highway 580.
Wailua and Kaholalele Falls although not as popular as Opaekaa, do have
significant appeal and potential for scenic development.

Although the Wailua area has been a major center of cultural and political
development in ancient Hawaiian times, there are currently no historic
properties listed or eligible for listing on the National Register of Historic
Places in the potential area of improvement. A cultural reconnaissance survey
was undertaken and no cuturally significant remains were found. However,
portions of the area contain agricultural terraces which may contain material
appropriate for further investigation or preservation.

The economy of Kauai prior to the early 1960's was dominated by the sugar
industry. However, during the last two decades tourism has reached a
prominent position. Business, labor, and associated commercial enterprises
will continue to reflect these two major industries.

Kauai, similar to the islands of Molokai, Maui, and Hawaii, js less populated
and more rural in lifestyle and activities than Oahu. Various commercial and
private development projects over the past several years have generated public
attention and interest. Community sentiment appears, in general, to support
the relatively non-urbanized setting and 1iving patterns.

DESCRIPTION OF THE "WITHOUT-PLAN" CONDITION

In summary, the without-plan condition will be considered to consist of the
following technical, economic, environmental, and socio-institutional elements.

Technical. The existing mix of powerplant types available to the isiand's

utility will continue and be relatively unaffected by potential new

hydroelectric plant facilities. The current patterns of peak demand and rate
of growth for both demand and energy will continue at present levels. The
existing state of irrigation ditches and diversions will continue at existing
tocations and rates of flow.

Economic. The economic growth of Kauai will continue to progress at present

rates. The major dependent elements will be the progress and contribution of

the tourism and agricultural sectors of the economy. The sugar industry will
also continue to exist at present locations and extent. Any significant
change in the role of sugar is highly subject to jndividual management
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decisions by the respective parent companies of the plantations related to
worldwide sugar prices and U.S. support. Hence, any projections of decline or
expansion of the sugar industry would be speculative. ~

Environmental. The existing ecological, aesthetic, and cultural resources

will continue to exist in the present condition. The flora and fauna will
propagate without significant external encroachment and adversity.

Socio-Institutional. The public will continue to value the worth of the

scenic and agricultural setting of the Wailua Valley. This perception is

especially important in view of the physical and financial aspects of large
construction projects. The State of Hawaii (through the Department of Land
and Natural Resources) and the County of Kauai as well as the local utility
will also maintain their present open and receptive positions regarding
construction, energy, and public works endeavors. The Federal government will
continue to provide institutional and financial support for new hydropower

development.
SUMMARY OF STUDY PROBLEMS AND CONSTRAINTS

In terms of significance of problems and constraints, the following major
jtems must be addressed in the project's impact analysis and contribution to

national economic development.

a. Dependence on Petroleum-based Powerplants. The island of Kauai is
currently and will, in the Toreseeable future be highly dependent on petroleum-
based fuels for electrical utility generation. The immediate problem is the
alleviation of this dependence such that economi¢ productivity and growth will

not be stymied by external 0il price fluctuations.

b. Recreational and Aesthetic Resources. The Wailua Falls is one of the
attractive recreational and aesthetic resources on the jsland. It is
jmportant to provide power but concurrently to preserve at Jeast a reasonable
magnitude of discharge for aesthetic enjoyment.

c. Potential Consumer Im?acts. The principal public concern is the
potential impact on consumer & ectric utility rates. This concern is related
to dependence on petroleum-based fuels. If the dependence is decreased then
the rate of price increase will tend to decline.

d. Federal Participation in Hydropower Development. The potential
implementation of the project will be highly ependent on the financial

participation by Federal and local interests.
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- PLAN FORMULATION

MANAGEMENT MEASURES

In any given engineering investigation there exists a wide variety of
technical and institutional means to satisfy the project purpose and national
objectives. A1l appropriate measures are to be identified regardless of Corps
of Engineers, local governmental agency, or other institutional capabilities.
The consideration of various measures should include various opportunities

factors:

a. National Objectives. Measures should be developed which offer
significant differences in their contributions to the National Economic
Development (NED) and Environmental Quality (EQ) objectives.

b.  Structural/Nonstructural Measures. Traditional measures which
involve physical modification to the ex1sting natural environment are
structural plans. For hydropower projects these measures would normally
include dams, waterways, and powerplant structures. In contrast,
nonstructural measures are defined as plans which make minimum use of
traditional structural measures and also contribute to national objectives.
Nonstructural plans are to be fully considered in the development of
alternatives. :

c. Plans of Other Agencies. Plans of other agencies regardless of
Jurisdictional control, may offer contributions to the national objectives and

should be considered.

d.  Other Considerations. Plans may consider changes in statutes and
laws or be in compliance with existing laws. Plans should consider effects of
reduced water demand or conservation. Mitigation measures are to be included
where appropriate. Finally, various implementation schedules are to be
considered which would result in favorable mixes of NED and EQ effects.
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PLAN FORMULATION RATIONALE

The formulation and analysis of alternative plans were based on the Water

Resources Council's principles and Standards, and related Corps regulations ~,
and guidelines. Each alternative was considered on its relationship to

technical, economic, environmental, and socio-institutiona] factors.

TECHNICAL CRITERIA

The following technical criteria were established in the plan formulation
process:

a. Any structural features should be designed to withstand the maximum
reasonable external and internal loading conditions to minimize failure
potential.

b. The improvements should be sized in a manner for efficient utilization
of the surface water resources for energy development.

c. Features should be designed to provide for adequate accessibility for
operation and maintenance purposes.

d. Electrical generation and tie-in should be compatible with the
existing utility system. ~

e. Any change in flow rate should not adversely affect the existing
irrigation operations.

ECONOMIC CRITERIA

To realize economic benefits the following criteria were established:

a. The plans under consideration should, as far as practicable, maximize
net NED benefits.

b. The relative penefits and costs should be expressed jn quantitative
economic terms. The evaluation should be expressed for 2 100-year period of
analysis and at the current discount rate established for national water
resources projects.

ENVIRONMENTAL CRITERIA

The following environmental criteria were established for the plan formulation
process:

a. The plans should not significantly disrupt or destroy existing
ecosystems within the area of improvement.

b. The plans should not significantly jmpair the scenic beauty of Wailua
Falls through physical structures or major diminution of flow.

¢. Any increases in flows along man-made or natural channels should be
within reasonable capacity of the facility and not cause failjure of banks or
significant increase in sedimentation.
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d. Potential cultural features exposed or documented through investiga-
tion in the area of improvement should be evaluated for preservation or other
measures.

$0CI0-INSTITUTIONAL CRITERIA

The following socio-institutional criteria should guide the evaluation of
alternative plans:

a. The plans should be consistent with County and State agency plans for
the vicinity.

b. The plans should be acceptable to the general public and various
interest groups.

c. The plans should be compatible to the maximum extent practicable with
existing laws, regulations, and public policies.
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pOSSIBLE SOLUTIONS

IDENTIFICATION

To effectively undertake plan formulation, all possible measures must be
listed regardless of their potential contribution to the national objectives
or to the established technical criteria. preliminary screening was performed
to narrow the selection te candidate plans meriting detailed examination.
Table 13 1ists possible solutions categorized in accordance to the opportunity
factors previously described. These solutions are itemized in terms of
generalized features and qualitative evaluation without specific quantitative
dimensions or impacts. The potential contributions are simply listed in terms
of significantly positive (++), positive (+), uncertain (?), negative (-), and
significantly negative (--) contributions.

DISCUSSION OF POSSIBLE SOLUTIONS

No Action. In accordance with current Principles and Standards regulations,
Tnhe alternative of taking no action is to be fully considered in the planning
process. In the no action alternative, the future scenario would be no growth
in either peak demand or energy consumption. Under this setting, no
additional powerplants or conservation measures would be warranted. The basis
of this scenario would be essentially a static or declining population and
accompanying economic rate of growth. The current projections of Kauai's
economy and general planning direction do not support this hypothesis. Hence,
no further consideration of this alternative was warranted.

New Fossil Fuel Powerplant. The existing diesel, 0il, and gas turbine fueled
powerplants will continue to function as dependable energy sources. The local
utility has projected that, subject to other developments, new powerplants may
be required in 1989 (8 MW) and 1993 (10.0 MW) to meet peak demand and energy
growth of the jsland. As shown in Table 14, the price of Number 2 (diesel)
and Number 6 (bunker) oils were fairly stable prior to 1974. However, as a
result of the 1973-1974 Arab fuel embargo in 1974, the prices of both fuels
took a quantum jump to practically double their former levels. In 1980 the
fue) prices rose again sharply such that the prices of No. 2 and No. 6 oils
experienced 6-fold and 9-fold increases, respectively, since 1968. As of the
end of 1981 the fuel oil price was $28.90 per barrel and that of diesel 0il,
$41.57 per barrel. Despite the current world oil surplus, the Tong-term
outlook of o0il availability and prices do not appear favorable. High
dependence on fossil fuel plants will simply be a continuation of high
dependence 0N external and potentially unstable worid-wide conditions. Based
upon these considerations, it is very desirable that alternative methods of
generation be implemented. For the purposes of general evaluation, the
current dependable powerplant will be utilized to evaluate the benefits of

other systems.
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Table 13.

Measure

No action

New fossil fuel
Powerplant

Electrical interties

Conservation and solar
hot water heating

New bagasse powerplant

Wind powerplant

Hydropower retrofitting and
development at existing
damsites

New conduit hydropower
diversion and powerplant

New dam/reservoir and
hydropower plant

POSSIBLE SOLUTIONS

Opportunity
Factors
Addressed

NED objective
EQ objective
Nonstructural
Plans of Other Agencies

NED objective

EQ objective
Nonstructural

Plans of Other Agencies

NED objective

£Q objective
Nonstructural

Plans of Other Agencies

NED objective
£Q objective
Nonstructural
Plans of Other Agencies

NED objective

EQ objective
Nonstructural

plans of Other Agencies

NED objective

EQ objective
Nonstructural

plans of Other Agencies

NED objective
EQ objective
Nonstructural

Plans of Other Agencies

NED objective

EQ objective
Nonstructural

Plans of Other Agencies

NED objective

EQ objective
Nonstructural

Plans of Other Agencies
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Table 14. LIQUID FUEL COST FOR ELECTRICITY GENERATION, KAUAT

Fuel 0il1 (No. 6) Diesel (No. 2)

Cost, Avg Annual Cost, Avg Annual
Year $/bb1l % Growth +§/bbl % Growth
1969 2.78 -- 6.03 -7.5
1970 2.95 6.1 5.88 -2.5
1971 4.11 39.3 6.20 5.4
1972 4.34 5.6 6.21 0.2
1973 ' 4.84 11.5 6.92 11.4
1974 12.21 152.3 12.57 81.6
1975 11.50 -5.8 14.10 12.2
1976 11.96 4.0 13.96 -1.0
1977 12.57 5.1 16.28 16.6
1978 12.69 1.0 16.58 1.8
1979 16.23 27.9 23.96 44,5
1980 2/ 24.21 49.2 35.53 48.3
1981 2/ 28.90 19.4 41.57 17.0

T/ Average price oF fuel consumed during calendar year.
Sources 1969-1979: State of Hawaii, DPED. Hawaii Integrated Energy
Assessement. Vol IV, Honolulu: 1980.

2/ Sources: Hawaii, State of, Public ytilities Commission. “Annual Report
of Kauai Electric Division of Citizens Utilities Co." for years ending
December 31, 1980 and December 31, 1981.

Electrical Interties. The Kauai Electric Division system is completely
Self-contained within the island of Kauai. The utility is one of the two
smaller utilities in the state, the other being Molokai Electric Company. The
remaining systems in the jslands of Oahu, Maui, Lanai, and Hawaii are
controlled by the larger Hawaiian Electric Company (HECO). Kauai Electric, as
a result, does not have financial and institutional ties to the other islands’
utilities.

Technically, submarine high voltage power cables to the depths required
between islands are still in the developmental stage. To date (June 1981),
the deepest high voltage direct current cables are deployed in water depths of
1,800 feet. The depths of Kauai Channel between Oahu and Kauai is deepest
among all the major Hawaiian Islands, down to 10,800 feet and would have to be
73 miles (at the water surface) long. Plans are currently underway to

initiate a $12.4 million feasibility study to investigate intertie between the -

islands of Hawaii and Oahu. The maximum depths would be 7,500 feet and a
distance of 150 miles. The technical difficulties of structural/mechanical
stresses, water tightness, sheathings, and conductors have not been resolved
for very deep cables. Due to the jnstitutional and technolo 15&1 problems and
potential enormous cost (on the order of $1 million per milei_ this

potential solution would not be considered further.

1/ Hawaii, State of, DPED. Hawaii Integrated Energy Assessment Vol II.
Honolulu: 1981.
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Conservation and Solar Hot Water Heating. Conservation measures, including

solar hot water heating, have received considerable publicity, commercial
advertising, and government support. The encouragement of energy conservation
has been one of the pillars of the national energy programs since the
President's address to Congress of 20 April 1977 and has been adopted as one
of the evaluation criterion in the Other Social Effect (0SE) account of
Principles and Standards.

Outside of existing biomass (bagasse-fueled steam plant) and hydropower
alternative energy sources, the other existing technology which will signifi-
cantly contribute to Kauai's electrical system is solar energy. Although
ultimately all sources of energy are directly or indirectly attributable to
solar radiation, the three principal categories of solar technologies are
solar thermal energy conversion {STEC), photovoltaic (PV) conversion and solar
collector/heat exchange systems. STEC systems are large, centralized power
facilities which include collectors, thermal storage, and turbogenerators.
The PV conversion system utilizes direct conversion of solar energy to
electrical current when sunlight strikes semiconductor ceil devices.

The economic application of either solar thermal energy conversion or
photovoltaics in Kauai is estimated to be approximately 10 years in the
future. Significant technological development and marketing techniques still
remain., Hence, no further discussion of these two categories of solar
technologies will be presented.

The remaining solar technology applicable for Kauai is solar collector/heat
exchange. Solar hot water systems have been highly accepted systems in Kauai
as well as other Hawaiian islands. Unlike STEC and PV systems, solar hot
water systems do not generate electricity, are consumer/conservation oriented
and are decentralized and not directly controlled by the central utility
entity. The system consists of flat plate collectors, liquid heat conductor
elements, thermal storage and backup alterpative thermal heating element.

Energy conservation is expected to make significant contribution to increasing
the State's and Kauai's energy independence. Conservation will enable the
island to consume petroleum fuels at a slower rate and serve as a partial
moderator until effective alternative energy technologies are implemented.

The qualitative evaluation of opportunity factors suggest that this potential
solution does offer potential as a viable solution. Additional discussion is
contained in the following section.
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New Bagasse Powerplant. Bagasse is the fibrous material remaining after the
extraction of juices in sugar mill operations. This waste product is the
plantation's main source of fuel. The gross heat value of bagasse fiber is -
8,350 Btu/1bs and roughly 1 ton of bagasse will produce as much steam as

1 barrel of number 6 fuel oil when both fuels could be burned in the same
boiler. Historically, because the electric utility system on Kauai originated
from the sugarcane industry, bagasse-fueled powerplants have continued to be a
significant energy source. In 1980, prior to the implementation of the new
Lihue Powerplant, bagasse contributed 78 million kwh, islandwide, of which 18
million kwh 1/ was sold to Kauai Electric Division (KED). This sold energy
amounted to 8.4 percent of the total electrical energy supplied by the
utility.

With the rise in high petroleum cost and receptiveness of the public utility
to price negotiations for bagasse-fueied energy, bagasse has risen in
importance. The most significant development stemming from the new financial
scene, has been the completion of the Lihue Plantation's 20 MW boiler. The
plant was the largest single construction project on the island of Kauai,
completed at the end of 1980 with base cost of $25 million. The 1981 impact
of this single project was that the bagasse-fueled contribution on the island
rose to 146 million kwh, of which 73 million kwh 1/ sold to Kauai Electric.
This added energy increased the bagasse contribution to the electric utility
to 33.3 percent. Including the use of boiler fuel 0il, the new Lihue
powerplant produced 99.8 million kwh in 1981. As a result, the older 10 MW
Lihue units installed in 1939, 1949, and 1957 have been essentially shutdown.
Although the implementation of the Lihue powerplant provides a lead step in
the direction of energy self-sufficiency for Kauai, the contribution of new
bagasse power facilities remains uncertain.

The future of bagasse-fueled power is highly dependent on the long term and
economic well-being of the sugar industry in Hawaii. A1l 14 sugar companies

in the State are either wholly- or partially-owned subsidiaries of five major
agri-business corporations: (. Brewer, Ltd.; Castle and Cooke, Inc.; Theo. H.
Davies, Ltd.; Alexander and Baldwin, Ltd.; and Amfac, Inc. The sugar

companies own interest in the California and Hawaiian Sugar Company (C&H) which
refines and markets almost all (96 percent) of Hawaii sugar at its Crockett,
California refinery. Hawaiian sugar plantations supply approximately 10 pecent
of the nation's sugar needs. On the island of Kauai, sugar is by far the
dominant agricultural crop, totalling 45,800 acres out of approximately 48,000
acres or 95 percent of agricultural acreage. 2/ The extent of sugar lands

is shown on Figure 14A. However, considering the 22-month sugarcane growing
cycle, the actual 1981 harvested area totaled 21,800 acres. Although over the
past 20 years statewide sugar yields and acreages have remained relatively
constant there have been ominous signs of economic problems. In recent years
three planations have closed operations (Kahuku on Oahu, Kilauea on Kauai,
Kohala on Hawaii) and one has been scheduled for closure in 1984 {Puna on

Hawaii).

1/ Excludes contribution of boiler fuel oil.

2/ Hawaii, State of, Department of Planning and Economic Development. The {::)
State of Hawaii Data Book, 1982. November 1982.
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In retrospect and potentially in the future, several factors will both
restrict and endanger the Hawaiian sugar industry. First, there are continued
urban pressures upon the land. Several plantations are relatively close to
urban areas (e.g., Oahu Sugar Company on Oahu, Pioneer Mill on Maui, Lihue
Plantation on Kauai). Higher use and worth of lands may eventual cause the
plantations to grant the development rights or to divest themselves of
unprofitable lands. This may lead to decreased productivity and adverse
economic scale effects for the remaining lands. Second, labor cost in Hawaii
for sugar production are among the highest in the world. Unlike most mainland
United States sugarcane workers, field and factory hands are unionized. In
1981, the industry-wide average annual wage was $16,700.1/ Third, the sugar
industry has been subject to considerable uncertainty in world sugar prices.
Most sugar-producing countries trade in controlled markets stabilized by
government ownership, tariffs, subsidies, and related methods. Since 1950,
the world's sugar prices fluctuated from 4¢ to 42¢ per pound and sugar is

acknowledged as the most volatile of 40 major commodities on the international
market. 2? Although the U.S. sugar market currently is price controlled,

there remains the danger of reverting to the "free" market, subject to strong
price fluctuations. Hence, the sugar industry lobby keeps abreast of possible

adverse Congressional action.

Partially due to adverse prices, Hawaiian sugar industry has suffered dramatic
losses., In 1981, the industry lost an estimated $83.5 million, of which
Kauai's loss was approximately $22 million. In the seven-year period from
1976 through 1982, the industry has had five years of losses. 3/ The net
result in planning has been general conservatism and reluctance for costly
capital and land improvements.

Bagasse production is not, a course, the principal purpose of the sugar
industry. The sugar industry has no projection of bagasse quantities.
However, in analysis of the past production and availability of bagasse will
provide insight on its future energy production. As shown by Table 14A and
Figure 14B, there has been a sTight decline in bagasse production since 1973.
An important trend has been the decline in the quantity of discarded bagasse.
This apparently reflects a greater utilization of bagasse for the plantation's
powerplant. Assuming the harvested acreage of Kauai sugar industry remains
relatively constant, the net long-term annual value of discarded bagasse
amounts to less than 1 million kwh. The sugar industry on Kauai is
effectively utilizing its bagasse resources. In fact, during 1981 only one
plantation disposed of excess bagasse.

A b T o el b ] e o b et ¥ e S

1/ Hawaii, State of, Department of Planning and Economic Development. The

State of Hawaii Data Book, 1982. November 1982,

2/ Hawaii, State of, Department of Planning and Economic Development.

Hawaii's Sugar Industry. April 1981. Constant 1979 dollars cited.

3/ Honolulu Star Bulletin. "Hurricane Iwa Intensifies Plight of Sugar"

1 December 1982.
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Table 14A.

Bagasse Production, 1,000 Wet Tons

HISTORICAL BAGASSE PRODUCTION,

ISLAND OF KAUAI

Energy Value of
Discarded Bagasse,

Year Total 1/ Discarded 2/ million kwh 3/
1973 674 27 3.2
1974 665 27 3.2
1975 657 30 1/ 3.6
1976 614 20 2.4
1977 610 20 2.4
1978 628 321/ 3.8
1979 621 20 2.7
1980 585 2 1/ 0.2
1981 663 61/ 1.4
1982 608 4 1.0

1/ Actual data derived from Hawaiian Sugar Planter's Association and
individual plantations. '

2/ Estimated except as noted.

3/ Computed.
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The potential contribution of bagasse-fuel power on Kauai remains relative
constant. The Hawaii Integrated Energy Assessment 1/, the latest
comprehensive analysis of the State's energy needs has projected a constant
capacity and energy contribution of plantation steam plants (utilizing both
bagasse and 0il) under the baseline scenario. In the projection condition, it
is recognized that bagasse production could be increased by growing high fiber
sugar and utilizing marginal lands for fiber production. However, this would
effectively alter the entire goal of the plantations from sugar production to
fiber production, a change of far reaching consequences that no one is prepared
to support at this time.

The Lihue 20 MW powerplant has undoubtedly been beneficial to all interested
concerns. The powerplant was implemented by favorable institutional
arrangement between Foster-Wheeler Corporation (the manufacturer), Lihue
Plantation/Amfac (processin? plant and land owner), and Kauai Electric Division
{utility). The Foster-Wheeler Corporation, one of the nation’s largest boiler
manufacturers, financed, built, and are the owners of the steam plant. In
return for the investment, they will receive income from the energy produced
from the plant over a 20-year period. Lihue Piantation provided the site
location, would operate the plant, and would share in electric revenues beyond
the minimum 55.6 million kwh of energy. Kauai Electric would pay for the
enerqy produced and control the plant operation to match the load. The KED
contract was signed for a 20-year period and provided an escalated rate of
energy prices depending upon the sugar grinding seasons, consumer price index,
and price of oil at Port Allen. The total base cost of $25 million did not
include the existing bagasse house, nor included the implementation of an
jmproved conveyor system, cooling tower, and wet stack scrubbers which would
add an estimated $3.3 million. 2/ When escalated to the October 1982 price
level (from the base price level of October 1978), and including the effects
of economic worth of lands and interest during construction, the investment
cost would increase to $42.7 million, or $2,100 per kilowatt of capacity. If
the plant were down sized to a comparable small hydropower plant of 5
megawatts, the high fixed cost would boost the unit cost up to $5,400 per
kilowatt. This unit cost is not favorable when compared with hydropower

facilities.

Due to economies of scale, it would be infeasible to install small modular
boiler turbo generators unless the excess low pressure steam were marketable
in addition to the energy sales. Rehabilitation of existing steam generators
has been considered by several plantations. However, because of uncertain
economic future of the industry the plans have not progressed beyond concepts.

1/ Lawrence Berkeley Laboratory, University of California and State of Hawaii,

Department of Planning and Economic Development, Hawaii Integrated Energy
Assessment. Vol. I, June 1981.

2/ Personal communication with officials of Foster-Wheeler, E. E. Black, and

Amfac. May 1983.
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Finally, the implementation of the Lihue powerplant may be considered
practically unique in its institutional setting amidst a favorable economic
climate, The financing of such a large private endeavor requires the
availability of funds ?as in Foster-Wheeler case), feasibility of improvements ™M
at an existing sugar plant (as with Lihue Plantation), receptiveness of the
local utility (Kauai Electric) and accompanied by governmental approvals
(State Public Utilities Commission and the US Environmental Protection
Agency). A related project on Oahu, formerly known as Honolulu Program of
Waste Energy Recovery {H-POKWER), designed to extract energy from solid
municipal waste has met significant political and social opposition and
uncertainty for the past two years. There would also be a large

risk of hurdling the financial, institutional, and social elements for a
similar biomass powerpiant on Kauai.

In summary, the factors of the uncertainty of the sugar industry, the
effective negligible quantities of additional bagasse, the relatively high
fixed cost of comparable bagasse-fuel powerplant and the uniikely repetition
of a financial/institutional arrangement similar to the Lihue powerplant,
makes the implementation of the new bagasse power system improbable for the
near future. For these reasons, the bagasse system was deleted from further
consideration.
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Wind Powerplant. Wind power has historically been in use since the 14th
century for irrigation, pumping, and grinding grain. However, in recent times
most technical programs were phased out with the advent of inexpensive gas and
0il fuels. By the early 1970's with the shortages of cheap petroleum,
developmental programs were resurrected by leading industrial nations. From
FY 1977 to FY 1983 the US Department of Energy (DOE) had been authorized
almost $300 million for various programs for demonstration and
commercialization of wind energy conversion systems (WECS). 1/ In the State
of Hawaii, the principal result has been the data acquisition, construction
experience, and performance study of the joint DOE/Hawaiian Electric Company
0.2 megawatt MOD-OA model turbine located at Kahuku, island of Oahu. From May
1980 to November 1981, the unit had generated 1.2 million kilowatt hours and
registered a plant factor of 46.3 percent.

With this increase emphasis on alternative energy systems, estimates of wind
regimes power potential throughout the State have been prepared. According to
estimates prepared under the Hawaii Integrated Energy Assessment (HIEA)
program, Kauai would achieve significant wind generating capacity by the year
1995 2/, Under the baseline future scenario ("Future 1"), as much as

22 megawatts of capacity and an additional 77 million kilowatt hours of energy
would be possibie. Prior to 1995, the wind contribution would be negligible.
Admittedly, the "potential" for wind power is not well defined and must be
tempered with the knowledge of other considerations.

The wind environment on Kauai js not as advantageous compared to other
counties. For example, based on the same HIEA projection condition, for
Honolulu, Maui, and Hawaii counties the wind potential would be 370 megawatis,
82 megawatts, and 51 megawatts, respectively. The key factors related to
favorable siting are high mean wind speed, minimal local turbulence, reliable
wind turbo-generating hardware, available and institutionally approved lands,
proximity of high voltage transmission lines, and construction accessibility.
These factors are very site and project specific. However, generalizations
may be inferred from a locational analysis of mean wind speed. TO implement 2
feasible utility-type WECS, mean wind speeds of 15 miles per hour are
desirable. As related to wind power densities, & site should be located in
wind power classes 6 or 7 (at 10 meters in height). On Kauai, as shown by
Figure 14C, there exists only two suitable small areas, one located near
Kilauea and the other at Poipu. In contrast, on the island of Oahu, the
entire Koolau mountain range, Waianae mountain range and the Kokohead areas
are designated within these classes. The jslands of Molokai and Hawaii also
have similar favorable, large areas.

With the incentives of Federally-funded research and development, energy tax
credits, and competitive marketing by numerous wind turbine manufacturers,
there have been a number of WECS installed throughout the State. Despite the
optimistic forecast, none have been installed as either part of an jsland's
utility system or which would provide capacities approaching utility
application (equal or greater than 0.1 MW). The cumulative total capacity of
all small scale WECS, installed Statewide, is approximately 1.5 MW, The

1/ Personal Communication. U.S. Department of Energy, Honolulu Area Office.
May 1983.

2/ Lawrence Berkeley Laboratory, University of california and State of Hawaii,
Department of Planning and Economic Development. Hawaii Integrated Energy
Assessment. Vol I, June 1981.
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initiated in 1979 due primarily to Tack of a satisfactory turbine system. The

The only commerciai WECS installation on the island of Kauai is a 10 kilowatt
Jacobs unit located at the Daijry Queen, Eleele. The wind powerplant,
compieted in July 1982, has averaged 57 kwh per day or at a 24 percent plant
factor. The actual installed unit cost was $3,800 per kilowatt. 2/ There

Among the wind turbines on the market, only a few equal or exceed 100 kilowatts
in capacity. |In fact, among €5 models identified by the State of Hawaii as
commercially available, only five models are 0.1 MW or greater in capacity. 3/
The turbine for the Kahuku Windfarm previously described has not been selected
because of performance problems, The state-of-the-art does not appear to be
yet at the stage for practical large scale utility application.

Finally, the implementation of WECS is extremely dependent on continuation of
government incentives. Currently 35 percent of the cost can be written of f as
tax credits (15 percent Federal alternate eneérgy credit, 10 percent State
alternate energy credit, 10 percent capital investment tax credit). 3/ The
individual investor obviously considers these credit essentia] for project's
financial feasibility. If the Federal tax credits are allowed to terminate on
the scheduled expiration date of December 1985, the planning and implementation

Based upon the above, wind powerplants on Kauai wil) not be significant for
the utility system nor would be implemented on a wide scalg in the near

places before considering Kauaij (such as Kahukuy on Qahu, east Molokai, and
Kohala/Waimea on Hawaii). The turbo-generator hardware has not been
sufficiently developed for practical electrical utility application. With
large units, performance becomes critical and is compounded by potential
problems in construction and maintenance. The cost also appears relatively
high compared to hydropower systems. Excluding government credits, the
current range of cost appears to be $3,000 to $4,000 per installed kilowatt of
capacity, well above the unit cost of a hydropower piant. The uncertainty of
continued tax credits also casts a cloud on future implementation. As a
result of these findings, the wind powerplant was deleted from further

consideration.

1/ Personal communication with Mr, Thomas Morton, Project Manager, Wind
Farms, Ltd. April 1983,

2/ Personal communication with Mr, Doug Cravalho, Manager, Dairy Queen, April
1983,

3/ Hawaii Natural Energy Institute, University of Hawaiij. Guidebook on Wind
Energy Conversion Applications in Hawaii. 2d Ed. Dec 1987,
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Hydropower Retrofitting and Development at Existing Damsites.

In Kauai, similar to other areas of the United States, there exists a
significant number of non-Federal dams being subject to evaluation in
accordance to the National Program for Inspection of Dams (Public Law

92-367). The program investigated dams 25 feet or more in height or dams with
impoundment capacity of 50 acre-feet or more. A total of 52 dams were
categorized for Kauai, all of which are either currently or were historically
used by the sugar industry for irrigation. A1l dams are of the earth-fill
type and all except five were constructed during the period 1890 to 1932.

Among the Kauai dams, Alexander Dam, located on the Wahiawa Stream in the
Koloa district, is the only facility with a hydropower plant. The dam, under
the ownership of McBryde Sugar Company, is an earthfill structure with a
height of 119 feet and a reservoir maximum capacity of 2,500 acre-feet. The
powerplant is located approximately 8,000 feet downstream of the dam. Water
is conveyed via open channel through a forebay and down a 5,000-foot, 30-inch
steel penstock.2/ The installed capacity is 1.0 MW and the average annual
energy produced is 2.1 million kwh. The parent company of McBryde Sugar,
Alexander and Baldwin, indicates there are no major plans for major
retrofitting at the existing Alexander Dam.

Under the Corps' National Hydropower Study conducted during the period
1978-1980, the analysis of Kauai sites revealed only one other existing
damsite which had hydropower potential. The Koloko Reservoir located on a
ditch near Kilauea, Kauai, was formerly an irrigation facility of the defunct
Kilauea Sugar Company. However, a 70 kw potential capacity was judged to be
incrementally too small for an effective powerplant.

Finaily, based upon the U.S. Department of Energy's Program Research and
Development Announcements and Feasibility Study and Licensing Program the
State of Hawaii Natural Energy Institute (HNEI) and the U.S. Department of
Energy attempted to elicit responses from existing dam owners to apply for
hydropower assistance. Material and coordination during the period December
1977 to June 1979 did not result in any application for assistance from any
Kauai dam owner. As a result of the above findings, it appears that there
exists no significant potential for retrofitting or developing incremental
hydropower of existing damsites in Kauai.

1/ Hawaii, State of, DPED. Hawaii Integrated Energy Assessment. Vol II.
Honolulu: June 1981.

2/ U.5. Army Corps of Engineers, Pacific Ocean Division. “Phase I Inspection
Report on Alexander Dam" Honolulu: June 1978.
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New Conduit Hydropower Diversion and Powerplant.

Stemming from renewed interest in hydropower since 1977 various Federal
agencies including the Corps, the Department of Energy and the Federal Energy
Regulatory Commission have implemented combinations of studies, grants, new
regulations, technical documents, and demonstration projects which address
small scale hydropower facilities. In general, the advantages of conduit
systems as compared to other energy technologies are:

a. Less massive physical modification and disturbance to natural
conditions.

b. Minimal utilization of prime lands available for industry,
agriculture, or urban development.

c. Less initial capital expenditures than large hydropower or new thermal
plants.

d. Minimal development or technological advances required.

e. Institutional frameworks already established for governmental review
and evaluation processes.

Prior studies performed by the Corps during the period 1970-78 under the same
study authority included the South Fork Wailua River as a prime suggested
study site on Kauai. The Wailua River also had been subject of study in 1978
with the State of Hawaii's Waialeale Hydropower Study. Finally for the
Reconnaissance Study conducted under the current investigation, a potential
conduit system appears in the realm of feasibility. Early results of the
reconnaissance indicated capacities in the ranges of 2 to 11 MW and annual
energy products of 4 to 25 million kwh depending on the scope of
improvements.
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New Dam/Reservoir and Hydropower Plant. A dam and reservoir system consists

of a dam to store water, outlet structures to regulate flow, and powerplant.

The powerplant may be located at the base of the dam or further downstream to ~
obtain the necessary head. Power generated by a dam and reservoir system is
generally dependable provided there is sufficient reservoir storage capacity.
Storage type hydropower facilities have been previously proposed for Kauai for
the Kokee (1964) and Waialeale (1978) studies. Both facilities although based
on multipurpose benefit evaluation, were financially costiy. Due to
insufficient flows both facilities also required very long penstock to develop
the power. The Wajaleale project was estimated to cost $72 million (1978
prices) with a resulting benefit-to-cost ratio of 0.3.

For Kauai and the Hawaiian Islands in general, erosion has changed the
topography of the islands from huge, gently sloping volcanoes to dissected and
incisioned cliffs, valleys and basins. The topography of many of the drainage
areas is characterized by relatively steep stream courses and steep, rugged
basaitic formations. As a result, the streams generally do not meander and
traverse through alluvial areas. Characteristic of Hawaiian topography
impoundment of significant volumes for stable hydropower releases would
require very massive dam structures. Combined with relatively low rates of
streamflow, the generalized conclusion is that dam and reservoir projects
would be very difficult to economically justify and finance. For these
reasons, this potential solution was deleted for further consideration.

ALTERNATIVES TO BE CONSIDERED

The analysis of generalized alternatives indicated potential solutions worthy
of further consideration are conservation/solar hot water heating and conduit
hydropower. Each of these alternatives would provide contributions to meet
the energy demands of the island. The quantitative contributions to the
national objectives are the subject of the detailed evaluation and are
contained in the following report section.
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ASSESSMENT AND EVALUATION
OF DETAILED PLANS

Based upon the results of the preliminary screening process, one basic final
structural concept and one nonstructural concept were designated for detailed
assessment and evaluation: conduit hydropower and conservation/solar.

EARLY FORMULATION EFFORTS

STATEWIDE STUDY

Prior to the initiation of this site-specific Wailua River study, the Corps
conducted a statewide hydropower investigation under the same study authority
during the period 1977-78 (as referenced on page 5, Main Report). In the early
site jdentification process, 59 US Geological Survey stream gage sites on the
jsland of Kauai were briefly evaluated for hydropower potential. In view of
the ongoing State of Hawaii study of a large dam and reservoir complex in the
same basin (Waialeale study), the Wailua basin was not selected for further
investigation. Sites on Kauai which were considered in intermediate planning
studies were in the Hanalei, Wainiha, and Lumahai river basins. Principally
due to the prevailing evaluation method of not considering relative fuel cost
escalation, all sites in the state, including on Kauai, were considered
economically infeasible. The study was discontinued in October 1978.

ISLAND OF KAUAI SITES

Identification of Sites. The island of Kauai, as explained in prior sections,
constitutes a single electrical utility area. Hence, to contribute to energy
development, it was necessary to consider hydropower development on an island-
wide basis. Among the 59 stream gage sites jtemized under the state-wide
hydropower study, only a fraction has been considered or identified from
various studies for hydropower improvements. Many of the high potential areas
have previously been investigated or currently under study by non-Federal
interests. Other areas would be limited by significant environmental/social
or institutional considerations. The potential types of hydropower improve-
ments (retrofitting, new conduit, new dam/reservoir) and their applicability
for Kauai were discussed in the prior section.

An early hydropower report for the State of Hawaii was published by the Bureau
of Power (currently the Federal Energy Regulatory Commission) in 1968. At
that time, there.were two potential sites identified, at Wainiha and at Kokee,
totalling 35 megawatts in capacity. Since the Arab oil embargo in 1974 and
the passage of the Public Utilities Regulatory Policies Act (PURPA) in 1978,
there has been a greater interest in the investigation of hydropower sites
throughout the State. Based upon all available sources of information, a
tabulation of sites is summarized in Table 14B. The site inventory combines
the information shown in Tables 9 and 10 and Figure 14. The 19 drainage areas
constitute all previously designated potential hydropower drainage areas.
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Measures of Federal Interest. The technical measures for potential study and

implementation are the engineering scope, economic feasibility, and
environmental/social acceptability. Potential projects with very low power
potential would be more appropriate for private or local governmental agencies
to implement. For micro-hydropower projects, the unit cost would be expected
to be high in comparison to alternative higher capacity plants and may result
in economic infeasibility. If there are potentially severe environmental
problems, such as the existence of relatively undisturbed organisms and
endangered species in the area, then compliance to environmental statutes and
mitigation measures would be extremely difficult to carry out. Certain
projects also may have unresolved social constraints. For example, potential
projects in the north Kauai area are expected to have social problems based
upon opposition to general public works and development projects.

In addition to the strictly technical concerns (engineering, economic, and
environmental /social measures), institutional impacts are critical for the
assessment of potential Federal interest. The basic considerations for
Federal study are whether prior Federal interest has been established, the
determination of providing widespread public benefits, and the policy of
encouraging non-Federal initiatives.

The issue of prior Federal interest is not applicable on Kauai because there
are no authorized Federal hydropower facilities nor any Federal dam/reservoirs
on the island. Regarding public benefits, a project should be implemented for
widespread public benefit and not directly provide windfall benefits to a major
private entity. Projects involving retrofitting facilities which are currently
under private ownership or 1mq]ementation of new facilities which would be
sited on major private lands 1/ would be questionable in terms of public
benefit. Finally, if non-Federal interests, (either State or private
jnterests) have ongoing investigations, the Federal Government would encourage
this action when not in conflict with the law or clear public interests.

Hence, those potential projects on Kauai which already have ongoing non-Federal
action would not be considered for further Federal investigation.

Assessment of Federal Interest. Considering the above items, an assessment

was made on each drainage area with hydropower potential. Table 14B 1ists all
known existing and potential drainage areas on Kauai suitable for hydropower
development accompanied by a qualitative evaluation.2/

17 Defined in State inventories as lands under title of entities owning 5,000

or more acres, Statewide.

2/ In comparison to the 1968 Bureau of Power study, if all sites that are

currently considered nearing implementation (Olokele, Lihue, Kekaha,
Kitano, Puu Opae-Mana, Wainiha, and Wailua) were put on-line, 14 megawatts
of additional capacity would be achieved.
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A supplemental narrative on the reasons Tor lack of Federal interest on the 19

sites is provided in Table 14C. Of the 19 sites, nine were deleted because of
shortcomings in technical issues (engineering, economic, environmental/social) —~
and ten were deleted because of institutional problems (potential lack of :
public benefits, non-Federal prior or current action). Among the sites

deleted because of technical issues, threc were dropped due to engineering

problems (Halaulani, Kapaa, Koaie), two were elminated due to potential

economic feasibility problems (Wailua-Waialeale, Hanalei Tunnel), and four

were dropped because of environmental problems (Lumahai, Hanalei,

Kawaikoi-Kokee, Kawaikoi-Puu Opae/Mana}. Among the sites deleted because of
institutional issues, five were dropped because of the existence of private

facilities (Anahola, Hanamaulu-Kapaia, Makaweli, Waimea, Puu Ka £le), one was
eliminated due to potential legal problems (Hanapepe), and the remaining four

sites were deleted because private interests were already investigating the

sites' hydropower potential (Wainiha, Waiahi, Kokee, Kahoana). As a result of

the evaluation conducted, there appeared only one drainage area suitable at

this time for potential Federal jnvestigation; the Wailua River drainage

area.

RECONNAISSANCE REPORT

Following initiation of the Wailua River study, the Corps formulated several
preliminary plans to determine the advisability of further investigative
efforts. The results were documented in the Reconnaissance Report, published
in January 1981. The base data included available US Geological Survey
topographic maps (at a scale of 1 inch = 2,000 feet horizontal and 40-foot
contours) and existing streamfliow records. In compiiance with the intent of
assessing small-scale run-of-the-river hydropower improvements in the Wailua
River basin, four preliminary schemes were formulated. The principal
consideration were the relative locations of the diversion structure and
powerplant considering the potential for flow control and available difference
in elevation between the respective Jocations. Facilities were sited based on
inspection of the existing topography and stream confiuence locations.

The two principal tributaries of the Wailua River system are the North Fork
Wailua River and the South Fork Wailua River. The South Fork Wailua River
drainage area, in contrast with the North Fork Wailua River, is relatively
unencumbered by adjacent urban areas. For approximately 4 miles along the
left bank of the North Fork, there exists urban and rural residential
housing. The two waterfall on the North Fork, the Kaholalele Falls (80-foot
drop) and the Opaekaa Falls (120-foot drop) provide a lower elevation
difference than the Wailua Falls (160-foot drop) on the South Fork. In
addition, the North Fork waterfalls are located in narrower, more confined
gorges than the Wailua Falls. For these reasons, in conjunction with prior
local interest investigations in the same area, the South Fork was the
selected tributary of investigation.

Among four schemes, three involved a powerplant located below Wailua Falis.

Clearly, the Wailua Falls location offered the steepest elevation difference

along the river. The only scheme (Scheme 2) which included the powerplant

above the falls resulted in the lowest capacity (1.9 MW) and the highest cost

per unit energy developed (exceeding 120 mills/kwh). The other remaining

schemes varied in capacity between 3.4 MW to 11.7 MW. However, in all

schemes, the waterway lenghts were jnordinately long, 12,000 feet for Schemes

1 and 4 and approximately 22,000 feet for Schemes 2 and 3. .
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An ideal penstock alignment would maintain a positive hydraulic gradient and
minimize losses resulting from excessive horizontal and vertical grade

changes. However, the assessment of the originally conceived long penstocks N
would involve considerable tunneling, excavation, and bridging over gulches or

steep river banks. As a result, the prior four schemes, although sound in
principle, were judged impractical, and necessitated additional project
formutation.

NEW FORMULATION ANALYSIS

Based on fundamentals of hydropower development, the highest power potential
results from harnessing the highest discharges at locations of steepest
elevation change. As shown in Appendix 8, a preliminary hydrographic analysis
was conducted considering the rleative effects of discharge and topographic
relief. For purposes of preliminary sizing analysis of run-of-the-river or
conduit systems, a 20 percent value of the daily flow duration curve was
selected as an appropriate discharge criterion. In addition, to provide a
relatively economical system, a Timit of 1 mile length of waterway was

specified to evaluate locations of powerplants. As itemized on Table B-4
(Appendix B), the analysis substantiates visual inspection of the topography.
The location of Wailua Falls provides for the largest elevation difference
with relatively high discharge. High elevation difference do exist at upper
river reaches; however, the discharge rapidly diminishes due to lack of
tributary drainage area. Sites below Wailua Falls are located at very flat
slopes without significant additional discharge. Hence, to take advantage of
the maximum contributing drainage area and change in elevation over a short
distance, the diversion structure wouid be Tocated above the falls and the
powerplant below the falls.

INTAKE AND POWER PLANT SITING

Considering that the intake structure should be sited just upstream of the
Wailua Falls, the intake of the conduit alternative would be in a relatively
fixed Jocation. However, the power plant site would be variable. The first
obvious location would be immediately downstream of the falls. This plan
would involve minimal waterway/penstock length. However, there also exists
minimal available open area below the top cliff and access would be
difficult. The second power plant site would be located approximately 9,000
feet downstream of the falls. This location would benefit from approximately
60 feet of additional elevation change but at a cost of approximately 3,000
feet of conduit (the conduit would take a shorter overland route, meeting the
river downstream). The downstream site would be easily accessible and
sufficient area would be available. Although there are innumerable other
potential combinations of intake and powerplant locations, topographical
analysis demonstrated that none would achieve as significant changes in
elevation in relatively short distances.

O
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STABLE STORM DITCH ADDITIONAL DIVERSION

An additional consideration was the potential for increasing the available
flow on the South Fork Wailua River. As described in the prior Reconnaissance
Report, there is a possibility of increasing the existing diversion capability
of the Stable Storm Ditch which connects the North Fork and South Fork

Rivers. The additional discharge would add to the seasonal flow stability of
the South Fork River for hydropower development. The additional discharge
would result in increased power capacity and energy generation. However,
consideration would be given to the potential additional costs of diversion
modification at the North Fork, larger capacity of the conduit from the South
Fork intake to accommodate larger design flows, and finally, higher power
plant costs for the additional power capacity. :

INTERMEDIATE PLANNING

During the intermediate planning activities four alternatives emerged as
possible plans. The first alternative (Alternative 1A) involved the
powerplant located near the falls with additional diversion from the North
Fork Wailua River. A potential variation (Alternative 1B) was identical to
Alternative 1A except that no additional diversion would be provided beyond
the existing flows. The second basic alternative (Alternative 2A) involved
the powerplant located approximately 9,000 feet downstream with an additional
diversion from the North Fork Wailua River. Similar to the initial set of
alternatives, Aiternative 2B was formulated, being identical to Alternative 2A
except that no additional diversion would be provided.

“WITHOUT DIVERSION® ALTERNATIVES

The evaluation revealed that including the additional diversion would doubie
the net NED benefits. In addition, the physical impact of jmproving the
Stable Storm ditch diversion would not adversely affect the environment nor
would significantly affect the consumption use of waters downstream. The
additional cost of improving the diversion capability of the Stable Storm
Ditch would be more than offset by the benefits from the additional energy
generated. Hence, the nyithout additional diversion alternatives" (1B and 28B)
were deleted from further detailed analysis.

CAPACITY SCOPING

As described in Appendix C, the powerplant size required scoping. In this
planning effort, due to the physical constraints, the head was relatively
constant and the design discharge was the key variable. The civil works
facilities (diversion structure, conduit, and penstock) were relatively fixed,
escalating mildly as a function of increased discharge. The powerplant costs
(turbo-generators, electrical works) also varied with increased discharge.

The civil and powerplant costs were combined to obtain a total project cost
and was essentially a function of the discharge.

Characteristically if conduit hydropower facilities (where no storage is
available), the optimization of plant capacities requires maximum utilization
of available discharges, graphically shown on flow duration curves. The
actual computational process utilized a variant of the flow duration curve,
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the power duration curve, essentially a cumulative frequency curve of power as
function of percent of occurence. The results showed that the costs were a
linear function of capacity and the benefits curvilinear, after achieving a
peak value. Based upon the differences between the two functions, the
approximate plant capacities were selected.

SINGLE TURBINE/DOUBLE TURBINE

In a similar analysis, the relatively steep descent of the flow duration surve
severely limited the effectiveness in a single sized turbine unit. In
general, turbines can operate over a limited range of discharges. A single
furbine would not effectively capture all flows for streams exhibiting steep
flow duration curves. Hence, a single turbo-generator unit would incur
relatively high initial powerplant costs and would forego generating energy
from either high or low discharges. In contrast, the two turbine concept
although more costly, would capture a wider range of flows and would develop
correspondingly greater amounts of energy. Hence, the single turbine concept
was deleted from the final analysis.

SUMMARY OF ADDITIONAL CONDUIT HYDROPOWER ALTERNATIVES

Based on the above formulation description, two conduit hydropower
configurations were adopted for detailed assessment and evaluation.
Alternative 1A would involve the power plant immediately below Wailua Falls on
the right bank (facing downstream) and additional diversions from the Stable
Storm Ditch. Alternative 2A would involve the power plant located 9,000 feet
downstream on the left bank and would include additional diversion from the
Stable Storm Ditch. The other basic alternatives {Alternate 3) would be a
conservation/solar hot water systems plan. The technical data including
appropriate graphic details of hydrology and hydraulics are contained in
Appendix B. The hydropower potential analysis and scoping of powerplant
capacities are shown in Appendix C. Also, the construction cost estimate are
provided in Appendix B and economics summarized in Appendix E. Environmental

.impacts are described in the Environmental Impact Statement with supplementary

environmental description provided in Appendix H. In addition, the project
costs are not apportioned between Federal and non-Federal interests nor do the
costs reflect required non-Federal cash contribution. These considerations
have not been completely resolved at the Federal administrative and
Congressional levels. The following section summarizes the project
description and impacts of each final alternative.
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ALTERNATIVE 1A
POWERPLANT NEAR FALLS WITH ADDITIONAL DIVERSION

DESCRIPTION

Alternative 1A would consist of the basic hydropower features of hydraulic
control and conduit structures, powerplant, transmission line, and access
facilities. The general locations of the features are shown on Figures 15 and
16. Near the confluence of the Stable Storm Ditch and the North Fork Wailua
River (Figure 15), the existing culvert would be improved and the existing
weir at the USGS gaging station 620 would be raised. These jmprovements would
provide a minimum of 92 cfs higher flow into the South Fork Wailua River than
under existing conditions. Improvements to the existing Stable Storm Ditch
would not be required for hydraulic capacity. Access to the facilities are

available along existing cane haul roads.

The downstream improvements (Figure 16) would include the principal water
transmission and power development features. The concrete diversion dam,
located approximately 300 feet upstream of the falls, would be 13.5 feet high
and have a crest length of 220 feet. The ponded water would flood
approximately 4.4 acres upstream of the dam to an elevation of 255.0 feet
ms1. An intake structure adjacent to the dam would be connected to the
108-inch, 560-foot long reinforced concrete pipe conduit. A minimum
conservation flow of 10 ¢fs would be maintained for the river. At the upper
end of the pipe would be a gatewell structure, providing a means for closure
and inspection. The concrete conduit would be constructed by cut-and-cover
method and upon completion would be completely below ground. At the terminus
of the conduit would be a head box control structure leading into a 282 foot.
long, 72 inch steel penstock. The penstock would be constructed on the
surface, mounted on concrete supports. An additional access road would be
provided on the right bank to the diversion dam. In conjunction with the
existing roadway (Route 583) a loockout would be provided at the diversion dam.

The base of the penstock would lead directly into the powerhouse, located
approximately 480 feet on the downstream right bank of the South Fork Wailua
River. The powerhouse dimensions would be approximately 65 feet (transverse
to penstock) by 36 feet. Housed would be 2 - turbo-generators with a total
capacity of 5.0 Mw developing 11.28 million kwh of average annual energy. The
plant will be not operative during periods of low flow and as a result no firm
capacity can be provided to the existing utility system. Access to the
powerhouse will be provided by a tramway mounted above the penstock. The
transmission line would consist of a 12 kv, 3.5 mile long overhead pole line
utlimately connected to the existing Kauai Electric Lydgate substation.

IMPACT ASSESSMENT

Alternative 1A would result in temporary increases in turbidity both inthe
immediate project area and downstream during project construction. Concurrent
temporary increases in sedimentation of stream habitat below the falls could
alter composition of the aquatic community in the affected area. The
diversion dam would increase the area of the pool behind the falls to
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approximately 4.4 acres, increasing the area of preferred small mouth bass
habitat proportionately. Approximately one acre of prime agricultural land
would be disturbed during construction of the conduit from the diversion dam
to the powerplant. The land would be restored to its previous state
subsequent to completion of the project.

During the construction period temporary disruption of Wailua Falls viewing
area would occur. The most significant long-term affect would be the
intermittant impact on Wailua Falls resulting from hydropower water diversion
above the falls. Based on hydrologic analysis the minimum flow to be
maintained on the South Fork would be 10 cfs. Under natural conditions for a
7 day period during any year, the probability that the low flows in the South
Fork Wailua River would be less than 10 cfs is ninety percent. Data on
potential flow impacts are shown on Table 18. The diversion would have an
adverse impact as compared to existing conditions on the 800 foot reach
between the diversion dam and the powerplant turbine. This reach would also
include the Wailua Falls. Based upon the cumulative daily flow duration
curves, there would be a 22 percent increase in occurrence of low discharges
in the range of 10 cfs or less and a 8 percent increase in the range 10 to 75
cfs. Correspondingly, under project conditions, the percentage of time for

flows exceeding 75 cfs would decrease. The falls would be relatively

unafgected for natural flows exceeding 900 cfs (2 percent of the time and
less}.

In the South Fork Wailua River downstream of the powerplant tailrace, the flow
regime would be enhanced by additional flows. As described in Appendix B,
there would be a 20 percent reduction in the percentage of time during which
flows would be 10 cfs or less. Also the percentage of time for flows in the
range 10 to 75 cfs would be increased by 6 percent. In the North Fork Wailua
River, the added diversion into the Stable Storm Ditch will increase the
frequency of low flows. For flows less than 100 cfs, the frequency will
increase from 79 percent to 94 percent of time.

Beneficial environmental effects would include greater accessibility to the
stream by means of the proposed tramway. This would increase the recreational
potential and provide an appreciation of in-stream values. An extension of
the existing Route 583 would provide an additional visual vantage point of the
stream and diversion structure. The diversion structure, located 300 feet
upstream of the falls would not be visible from the existing lookout.

Publicly owned lands would be exclusively involved. Acquisition or
displacement of farms and residences would not be required.

The economic impacts would be significant and beneficial. The benefits are
derived solely from displacement of Kauai Electric's system energy assuming
fuel price escalation (Appendix E) and power-on-line effective date of 1990.
Alternative 1A would contribute significantly toward the goals of the
alleviation of oil dependence and increased energy se1f-sufficiency. The plan
would supplant the need to import 24,800 barrels of 0il annually and would
service an equivalent of 2,300 households or 7,400 individuals, assuming the
current rates of fuel oil utilization and household demands are maintained.
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Since firm capacity is not claimed, no capacity benefits were included. The
construction costs were weighed against the value of the energy and are

sumnarized below:

Project Investment Cost

Average Annual Benefits 1/

Average Annual Costs 1/

Average Annual Net NED Benefits

NED Benefit-to-Cost Ratio

17 Annual Costs were based on 7-5/8 percent,

construction inflation.

$8,188,000

$ 891,000
677,000

214,000
1.3

100-year economic 11fe, excluding

Power-on-11ne date of 1990.
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ALTERNATIVE 2A
POWERPLANT DOWNSTREAM WITH ADDITIONAL DIVERSIONS

DESCRIPTION

Alternative 2A would include the same elements as Alternative 1A except that

the powerplant would be sited in a river bend depositional area approximately
9,000 feet from Wailua Falls. The general location of the features are shown
in Figures 15 and 17. The Stable Storm Ditch features of Alternative 2A would

be identical to that of Alternative 1A.

The diversion dam structure would be sited and have the same physical features

-as in Alternative 1A. The intake structure and gatewell would also be similar
but would be located on the left bank (looking downstream). The 108-inch
. diameter reinforced concrete conduit would be considerally longer than in

Alternative 1A, extending 3,100 feet across existing sugar cane fields and
meeting the South Fork Wailua downstream. The headbox would also be provided
as in Alternative 1A. The penstock would be 467 feet long, mounted on the
surface with concrete supports. An existing roadway down to the powerplant
site would be improved. In addition, a walkway would be provided above the
Falls to enable an operator's access in the event of floods inundating the
existing river crossing. An access road would be provided to maintain the

diversion dam area.

The powerhouse, sited at the end of the penstock, would be approximately 61
feet (transverse to the penstock) by 31 feet. The two turbo-generators would
be rated at 5.65 Mw and would develop 13.84 million kwh of average annual
energy. Similar to Alternative 1A, the lack of continuous high discharges and
storage capability will result in non-firm capacity. The transmission line
would consist of a 12 kv, 2.2 miles long overhead pole line and would be
connected to the existing Lydgate substation. The alignment of the
transmission line would resuit in crossingof the river at the powerplant.

IMPACT ASSESSMENT

Many of the features of Alternative 2A are identical to Alternative 1A; hence
most of project impacts are similar. Plan 2A would have a less severe effect
on water quality since the powerplant is located further downstream in an area
less prone to erosion and sedimentation. The effects of sedimentation of
stream habitat should likewise be less for Plan 2A. The intermittent
diversion of water for hydropower generation, leaving a conservation flow of
not less than 10 cfs, would affect a greater area of stream habitat; a 1.7
miles reach vs. 0.1 mile. Temporary impacts on prime agricultural lands would
also be greater; this alternative would affect approximately 9 acres of sugar
lands during construction of the conduit and penstock. Clearing a corridor
for poweriine construction from the plant to the substation at Lydgate Park
could have a possible adverse effect on-agricultural terraces and other
unknown archaeological sites that may be located along the alignment.

Similar to Alternative 1A, the diversion of water upstream of Wailua Falls
will result in changes in the flow regime, especially in the reach between the
diversion point and the power discharge. The rationale for the minimum flow
is identical to that of Alternative 1A. Appropriate data derived from the
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cumulative daily flow duration curve are shown in Appendix B, The flow
impacts are similar to the impacts of Alternative 1A hecause of the similar
turbine design discharges. As in Alternative 1A, for the 1.7 mile affected
reach, there will be a 22% increase in frequency of low flows, 10 cfs or
less. However for the river downstream of the powerplant, there would be a
20% reduction in the same range of flows. The flows downstream of the
powerplant reflects the beneficial effect of added inflow from the North Fork
Wailua River. The flow impacts to the North Fork Wailua River would be
identical to that of Alternative 1A.

The beneficial affect in terms of recreational enhancement would be relatively
the same as Alternative 1A. However, the accessiblity and jmpact near the
falls may be diminished because of the distance between the end of Route 583
and the powerplant roadway.

The powerplant site, tailrace, and portions of the powerplant access roadway
would involve privately owned land. However, the area required would be
relatively minimal and powerpliant improvements would not preclude continuation
of agricultural activities in the surrounding areas.

Alternative 2A would contribute significantly toward the goals of the
alleviation of oil dependence and.increased energy self-sufficiency. The plan
would supplant the need to import 30,400 barrels of 0il annually and would
service an equivalent of 2,800 households or 9,000 individuals.

Similar to Alternative 1A, the economic benefits would accrue from displace-
ment of overall system energy. The economic impacts are summarized below:

Project Investment Cost $12,325,000
Average Annual Benefits 1/ $ 1,093,000
Average Annual Costs 1/ : 968,000
Average Annual Net NED Benefits 125,000
NED Benefit-to-Cost Ratio ' 1.1

. X7 Annual Costs were based on 7-5/8 percent, 100-year economic life, excluding

construction inflation. Power-on-line date of 1990.
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ALTERNATIVE 3
CONSERVATION/SOLAR

DESCRIPTION

Alternative 3 consists of a combination of solar collector/heat exchange

system for residences in Kauai and volunteer conservation measures by the

pubTic in concert with other measures affecting energy use. The plan was

developed as an extension of information provided in the 1981 State document

entitled Hawaii Integrated Energy Assessment. The three principal elements of

energy savings involve Hecreaseg appliance demand, installation of residential
and government conservation incentives.

solar hot water systems,

Demand Reduction for Residential Uses. The State projection of residential
€manda disaggregated the €nergy demand into components. The basic premise in
the demand reduction is that reasonably prudent consumers will self-regulate
their consumption patterns. Historical growth patterns for both energy and
capacity have been altered from earlier projections of a decade ago. This

ness and action following rise in homeowner electric utility costs. The mode]
involved discreased demand for each residential end use as shown in Table 15.
The factors reflect a combination of individyal Conservation and improved
appliance efficiencies. The technical specifics of appliance efficiencies or
its contribution compared to conservation were not defined. However, the
model affords a retatively good basis of the potential savings contribution of
each residential end use. Included in the total savings and not further
disaggregated is the impact of solar hot water systems,

The net effect of the improved appliance efficiencies and conservation efforts
is a reduction in the consumption growth. For Kauai County the baseline macro-

The results of the baseline projection indicated a 5.7 percent average annual
growth over the period 1977 to 1990. The baseline increase was projected to
total 290 million kwh in 1990, However, under the savings scenario (Table 16),
the Kauai energy increase would total 3.4 percent average annual growth rate.
The differences between the baseline and the savings scenario increases would
be 49 million kwh in the year 1990. The baseline energy scenarios closely
approximate the current projections of Kauai Electric Division of Citizens
Utilities Company. Under KED's assessment,. the average annual increase for
the same time period of 1977 to 1990 was projected to be 4.8 percent. A
summary of the scenarios is provided in Table 16.

Solar Hot Water Systems. Among current non-fossil fuel measures, the solar
collector/heat exchange system remains a practical and realistic technology.
It is also a highly visible implementation Program. Public awareness has been
generated through commerciai enterprises, State-~sponsored education programs,
and continued legislative Support. Solar systems are currently operational
for commercial and residential use,

The attractiveness of solar systems are based on several factors. First, the
Hawaiian Islands has the highest insolation (incoming solar radiation) rate in
the United States. The mean daily solar radiation for locations in Kauai
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TABLE 15.

DEMAND REDUCTION FACTORS FOR
ELECTRICITY SALES, KAUAI COUNTY 1/

Percentage
Year
End-Use 2/ 0f Total Use 1980 1985 1990 1995 2000

Residential Rates
Lighting 13.0 95 90 85 80 80
Heating and cooling 0.0 95 95 90 a0 80
Water heating 25.0 95 80 65 50 35
Refrigeration - 26.0 95 87 79 A 63
Electric cooking 8.0 95 90 85 80 80
Dryer 5.0 95 90 85 80 80
TV-Radio 8.0 100 100 100 100 100
Dishwasher 5.0 95 90 85 80 80
Miscellaneous 10.0 95 95 95 90 90

1/ Hawail, State of, DPED. Hawaii Integrated Energy Assessment. Vol III,

Table 37. Honolulu: June 1987i.
2/ These figures represent the reduction in consumption for .various end-uses
brought about by impraved appliance efficiencies and other energy

conservation measures.

TABLE 16, KAUAI ENERGY CONSUMPTION FORECASTS WITH

ASURES 1/

Energy Demand, Million KWH 2/

KED Baseline Baseline with Macro-Saving
Year Projection & Macroeconomic Savings Difference
1977 167 3/ 167 167 0
1980 189 3/ 191 181 10
1985 227 237 211 26
1950 271 290 241 49
1995 323 5/ " 339 272 67
2000 ‘ 385 5/ 379 287 92
2005 - 416 300 116

T/ Hawaii, State of, Department of Planning and Economic Development and

University of California, Lawrence Berkeley Laboratory.

Energy Assessment. Vol IIl Honolulu: June 1981.
2/ iotai energy sales

3/ Actual data
4/ Table 8
G/ Extrapolated from KED rate
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varies between 340 to 500 langleys (Figure 18). Also the seasonal variability
due to its low latitude is relatively minimal. Second, installation is
financially attractive to individual consumers. For an average single family F
home of four members with a monthly consumption of 500 kwh, the electrical

rate is 16 cents per kwh {as of 1981). Offsetting even a portion of this
high-cost energy is a fast-return, financially prudent investment. Also there
currently exist considerable tax savings by the State of Hawaii 10 percent and
Federal 30 percent tax credit programs. Third, the savings to the individua]
homeowner's energy bill is made more attractive by the high proportion of the

bill that is attributable to hot water heating. For the typical family in

Kauai, approximately 25 percent of the electrical utility bill is generated by

the electric water heater load. This proportion contrasts with the typical

energy utilization for residences in the United States. 1In the nation,
approximately 67 percent of the homeowner's lpad is for space heating and only

15 percent for water heating. As shown by Table 15, the water heating end-uyse
demand offers the greatest potentijal among all appliances for energy savings.

By the year 2000, the State model has projected that the demand of water

heating will be reduced to 35 percent of the actual use in 1977.

The basic elements of a solar hot water system are illustrated diagrammati-
cally in Figure 19. The major elements for a simple system are solar
collector panels, heat exchange piping, hot water storage tank, plumbing and
dccessory controls., For a typical residential unit the collector area will
vary generally between 40 to 100 square feet and storage tank between 80 to
150 gallons capacity. The major parameters in the design are the callector
type, collector area, location, and hot water delivery temperature. The
effectiveness of the systems in any locale is directly related to the solar
radiation.. However, as experienced by solar contractors, there has been no
apparent concentration of systems in any location on Kauai. Due to the
relatively high initial investment cost, installation location is related
largely to the affluence of residential neighborhood.

Although the number of solar hot water systems installed in Kauai is currently
low compared to Oahu and Maui, the total contribution in energy savings will
be substantial. According to commercial enterprises, the jsland of Kauai has
the Targest proportion of solar hot water units of any island in the State, as
compared to the total number of residences. Based upon an industry survey, as
of June 71981 approximately 2,000 solar units have been installed in Kauai.

Based upon information developed in the Hawaij Inte rated Energy Assessment
and projections of residentia) solar hot water systems, an estimate was

- developed for the solar contribution (Table 17). The relative demand

associated with water heating would decrease with time, in effect reflecting
the contribution of the solar systems. In 1990 the estimate shows an
approximate 10 million kwh in energy savings. This constitutes about 20
percent of the entire conservation énergy savings. However, the overall
impact of solar hot water systems will total about 4 percent of projected
energy sales for Kauai. Table 17 also summarizes the total conservation
savings and the equivalent number of solar hot water systems.

N’
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TABLE 17. SOLAR HOT WATER ENERGY SAVINGS

Total
Conservation Solar
Energy Energy
Savings, Savings, Percent
Million Million Solar Equivalent Number of
Year Kwh Kwh Contribution Solar/Hot Water Systems
v 2/ 3/ &/
1977 0 - - -
1980 10 1 10 700
1981 18 3 14 2,000
1985 26 5 19 3,300
1990 49 10 20 6,700
1995 67 16 ' 24 10,700

2000 92 24 26 16,000

1/ Table 16 '

2/ Computed as: 39% of baseline projection times (25 percent minus projected
water heating use percent). The 39% reflects the current non-farm residen-
tial energy classification.

3/ (Solar Energy Savings/Conservation Savings) in percent

4/ (0.25)(6000 kwh/year/residence) per each solar system unit

Government Conservation Incentives. Since 1977 both the State of Hawaii (10

percent) and the Federal government (40 percent) have made available tax credits

for installation of energy saving solar systems. Undoubtedly these tax
incentives have favorably contributed to the growth of the solar industry and
have spurred individual interests. However, the tax credit system tends to
discriminate against low income families: due to their Tow tax liability they
may be prevented from effectively utilizing the credit.

Other mechanisms have been proposed to financially encourage and subsidize the
industry. For example, several of the following proposals have been considered
in other sun belt states:

a. Tax Credit With Rebate. This would aid the low income consumer.

b. Solar Bank. A government supported institution could be established
for consumer loans.

c. Secondary Financing Institutions. Other existing institutions (Fannie
Mae, Ginnie Mae, etc.) may be utilized for solar loans.

d. Direct Utility Loans. This mechanism may be utilized to encourage
solar implementation in designated areas.
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e. Utility Credits. Periodic or iump sum payments may be provided to the
consumer against the utility bill.

f. Protection for Solar Access. This proposal would encourage
individuzis and communities to plan and legally protect accessibility to solar
radiation.

Opportunities still exist for the expansion of financial and legal incentives
for solar systems. However, other than the continuation of tax credits, no
new State or Federal legislation appears likely to be implemented. If the
Federa) credits are not extended or reduced significantly beyond calendar year
1985, the implementation of solar hot water systems would be drastically
reduced.

The State of Hawaii has recently issued an updated State Energy Plan (October
1981) which includes energy conservation as one of the principal components.
The main elements which would affect electrical consumption are grouped into
three areas:

a. Support of personal energy consumption efficiency.
b. Identification of conservation measures in buildings.
c. Implementation of building codes, energy targets, and procurement

systems.

The support of personal energy consumption efficiency includes promotion of
measures through the Consumer Energy Conservation Program (a mobile diagnostic
van) and the State Energy Extension Service (technical assistance and
workshops). The identification of conservation measures would be performed
through energy audits provided on a 1imited basis for commercial buiidings,
residences, schools, hospitals, non-profit institutions, and government
buildings. Specific building codes, energy targets and procurement systems
would apply to new and significantly renovated government buildings. The
program would be implemented by the respective County building departments,
and State building agencies (primarily the Department of Accounting and

General Services).
IMPACT ASSESSMENT

Alternative 3 would have no significant adverse effects on the environment.
Obviously, the institutional and Jegal measures will tend to influence the
utilization and conservation of energy. However, the measures and other
construction effects of solar systems would affect only urbanized areas and
would not impact the natural environment.

The conservation/solar plan would conserve approximately 10 million kwh of
energy by 1990. Part of the conservation/solar plan exists now. The system
on Kauai totals 2,000 units accompanied by other governmental conservation
programs. The 1990 energy conserved would be equivalent to an annual
consumption of 22,000 barrels of 0i1 and the energy needs of 2,000 household
or 6,400 individuals.

The economic impacts, although definable, would not be comparable to a single
large construction project. The conservation measures would be institutiona-
1ized and no direct monetary costs were determined. The individual solar
systems would be extremely costly if implemented at one time but is possible
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if distributed over decades. The implementation of solar hot water systems
would be highly dependent on individual preferences, the influence of the
marketplace as well as important government incentives. Hence, although the
benefits, determined from displaced energy would be substantial, the
decentralized nature of solar systems and lack of definitive implementation
would make economic comparison with a single-event construction project not
meaningful. In addition, a highly important consideration is that these
individual systems may be implemented with or without any hydropower
facility.

According to the Federal NED economic criteria the net benefits to Kauai would
be marginal. The average annual benefits of $811,000 would be offset by the
average annual costs. However, the intangible benefits of supporting the
energy conservation ethic and realizing energy self-sufficiency remain strong
reasons for consideration of this nonstructural program. In addition outside
of the NED analysis, if credit were determined for an individual homeowner's
tax savings and the effects of increased residential market value, the
benefits to an individual homeowner would be substantial. Without the effects
of increased housing market value, the equivalent net benefit would range from
$4 to $9 per month to each average household. As a result of these
considerations this nonstructural plan has been retained in the comparison of
final alternatives.

—_——
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COMPARISON OF DETAILED PLANS

EVALUATION

Two basic structural plans and one non-structural plan were evaluated in terms
of their contribution to the national objectives and various other measures.
An overview summary of the impacts and the analysis of the systems of accounts
is provided in Table 18.

Alternative 1A would involve significantly less construction than Alternative
2A primarily reflecting the much shorter conduit length (560 feet vs. 3,100
feet). Additional effects of the conduit are that Alternative 1A would
adversely disturb approximately one acre of prime sugar cane land as compared
to nine acres for Alternative 2A. Also the river length adversely affected hy
flow diversion would be considerably longer in Alternative 2A, 1.7 miles as
compared to Alternative 1A of 0.1 mile. Both alternatives would require an
electrical transmission line crossing through the Kalepa Forest Reserve
conservation area. However, Alternative 2A minimizes lengthy connective
lines, and would require a crossing of the South Fork River at the powerplant

Jocation.

The construction impacts in the vicinity of Wailua Falls will be more apparent
in Alternative 1A as compared to Alternative 2A. The diversion structure,
nenstock, powerplant, and the transmission 1ines will all be in close
proximity. However, the powerplant will be located at the base of a steep
river cut and will be out of sight from the bluff. The penstock, although at
the surface, would also be located away from the direct line of sight of the
falls. Similarly, although the diversion dam would be visible directly at the
structure, it would not be apparent from the falls. From a public information
and recreational appreciation viewpoint, an advantage of Alternative 1A over
2A is that recreational access would be provided into the stream from an
existing vantage point. The diversion dam and powerplant could also be
accessible to the interested public.

In contrast, Alternative 2A would involve a powerplant located almost two
miles downstream along the river. Although the construction impacts to the
falls area would not be as apparent, there would not be the recreational
opportunity provided through access into the river bottom of the falls. The
powerplant of Alternative 2A does not directly impact on the existing Wailua
River State Park. However, the State master plan does indicate future
recreational use for the areas. The likelihood of any park improvements in
the near future is remote. The potential powerline crossing of Alternative 2A
would be an adverse impact for the park. However, similar to other areas on
Kauai, the powerline could be constructed high enough to avoid an obstrusive
visual impression. Finally, in contrast to Alternative 1A, relatively shorter
length of powerline of Alternative 2A would not skirt edges of the State Park
for an additional one mile length.

The power developed for Alternative 2A (5.65 Mw) would be slightly larger than

Alternative 1A, (5.0 Mw). Correspondingly, the average annual energy
developed would be 13.84 million kwh for Alternative 2A as compared to 11.28
million kwh for Alternative 1A. The differences are due to the slightly

(W
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larger net head available for Alternative 2A, (225 feet compared to 178 feet),
which would offset its smaller maximum turbine design discharge (260 compared
_ to 234 cfs). The resulting benefits derived from displaced energy are
directly proportion to the energy developed. Alternative 2A would provide the
energy needs of 500 more households (or 1,600 persons) and would obviate the
need to import 5,600 barrels less than Alternative 1A.

Alternative 3, the nonstructural plan, does not impact the Wailua River

Basin. The conservation/solar plan would decrease the need to import 22,000
barrels. In the absence of hydropower improvements Alternative 3 could be
implemented. However, the improvements would involve a combination of
government incentives and sndividual construction of solar hot water systems.
Centralized institutional measures would not be required for implementation of
the conservation/solar alternative; the marketplace must provide the favorable
economic setting.

DESIGNATION OF NED PLAN

The National Economic Development (NED) plan provides the greatest net
economic benefits compared to all other plans investigated. As shown in Table
18, Alternative 1A would provide the largest net NED benefits at $214,000.
Hence, Alternative 1A is designated the NED plan.

DESIGNATION OF EQ PLAN

The Environmental Quality (EQ) Plan is the alternative plan which provides the
highest net positive contributions to the EQ account. Among the plans
investigated in detail, none would provide positive contribution in terms of
enhancement or improvement of the existing physical or ecological systems. In
lieu of designating an EQ Plan, the plan which is Least Environmentally
Damaging or LED Plan would be designated. An LED Plan may not provide net
positive EQ benefits but may temporally or quantitatively minimize adverse
consequences. Alternative 3, the Conservation/Solar Plan clearly impacts the
natural environment least among the three final plans. Therefore Alternative
3 js the designated LED Plan.

SELECTED PLAN

The total evaluation of each alternative plan's contributions to the System of
Accounts is documented in Table 18, the Summary Comparison and System of
Accounts. Based on the developed information, the ranking of the plans was as
follows:

Order Plan
1A Powerplant Near Falls with Additional Diversion
2A Powerplant Downstream with Additional Diverson
3 Conservation/Solar

Alternative 1A offers the highest NED benefits and is the Selected Plan of
Improvement: The relative benefits of Alternatives 2A and 3 and any adverse
impacts of Alternative 1A are not sufficiently significant to displace the
selection. The benefits are derived solely upon the value of displaced energy
of the existing Kauai Electric Division utility system.
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FUNCTIONAL ELEMENTS

The selected plan would consist of improvements sited near the confluence of
the Stable Storm Ditch and the North Fork Wailua River approximately five
miles upstream of the Wailua Falls, improvements near the actual falls, and
finally electrical powerlines to the existing powerlines along the coastai
highway (Route 56), approximately three miles from the falls. The Stable

- Storm Ditch improvements, relatively minor in construction effects would

increase the diversion capability of the existing structure to provide more
discharge into the South Fork River system than under prevailing conditions.

Improvements near the Wailua Falls would consist of a diversion dam to control

the South Fork Wailua River waters, various water transmission and control

structures, a powerplant, and access features. The diversion dam, located

approximately 300 feet upstream of the falls would be a gravity, overtopping

type structure, 13.5 feet high and with a crest length of 220 feet. The

g?rugture would be designed to withstand overtopping by the Probable Maximum
ood.

The area ponded upstream would be approximately 4.4 acres. Although a small

storage value of 23.5 acre-feet would be provided, as a conservative measure,
storage has not been considered for power diversion capability. The ponding

would, however, add to the stability of flows.

The major water conveyance feature would be a buried 108-inch diameter,
560-foot long reinforced concrete pipe located on the right side of the
river. The pipe would transport diverted flows from the diversion dam to the
top edge of the cliff, approximately 500 feet downstream of the Wailua Falls.
A 72" diameter, 282-foot long steel penstock would transport pressure flows
down to the powerhouse. The penstock would be mounted at the surface with
reinforced concrete supports. Other control and water conveyance structures
glq?g the transmission route are the intake structure, gatewell, headbox, and
ailrace.

The powerplant would be sited at the base of the penstock. The concrete
structure would encompass an area of approximately 2,400 square feet

(65' x 36'). Inside would be housed two horizontal Francis type water
turbines. The larger unit, rated at 3.33 Mw, would be designed for flows
ranging from 130 cfs to 260 cfs at a net head of 178 feet. The smaller unit,
rated at 1.67 Mw, would be designed for flows ranging from 65 cfs to 130 cfs.
The duel turbine concept would allow operation over a wide range of flows.
Due to the non-firm nature of discharges and the minimum discharge required
for turbine operation, the powerplant will be in operation 50 percent of the
time. Natural flows in the South Fork Wailua River must exceed 75 cfs for
operation under the current design. Wicket gates and butterfly valves would
be provided to control inflow into the turbines. The generator would be of
the horizontal shaft synchronous type, directly connected to the turbine.
Additional electrical and mechanical equipment would be provided.

The powerhouse station would be unmanned and remotely controlled. The 12 kv
powerlines would be mounted on poles and would extend from the powerhouse,
around the periphery of the bluff and connected to the existing Lydgate
substation along Route 56. The total length of powerlines would be 3.5 miles.
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PLAN ACCOMPLISHMENTS

The selected plan would provide an additional source of energy for the island
of Kauai, effectively utilizing the available Wailua River flows. The
benefits were derived from power values furnished by the Federal Energy
Regulatory Commission (FERC) and were based on displacement of system energy.
Since the facility is a conduit hydropower plant with no effective storage
capability, no capacity credit was provided in the benefit evaluation.

The recipients of the estimated $891,000 average annual benefits derived from
11.28 million kwh of energy would be the people of Kauai and the Nation. The
projected implementation date is 1990.

The existing electrical utility system is highly dependent on fuel and diesel
0ils (60 percent as of 1981) for electrical generation. Although according to
latest demand projection; the local utility company has sufficient reserve
capacity, its capability is limited when its major purchased capacity is shut
down. Any additional capacity, especially from non-fossil fuel generated
sources would be beneficial.

The proposed facility would not conflict with the operation of any water
resource facility. The irrigation systems of Lihue Plantation would continue
to be operative with existing diversions. There are no authorized nor
constructed Federal dam or hydropower facilities on the island. In addition,
there are no existing permits or licenses issued by FERC for potential
hydropower facilities in the area.

Although there are no public cooperatives or publically owned utilities on the
island of Kauai, there is potential for the establishment of such entities.

In accordance with existing Federal law, the power and energy developed from a
Federal project would be made available on first priority basis to preference
customers. The existing average annual energy demand from public entities
exceed the project output. In the event excess energy is developed beyond the
needs of the public entities, the balance could be exchanged or sold to the
Jocal utility. The Western Area Power Administration has jndicated the
developed energy would be marketable and competitive and that the distribution
to public preference entities could be incorporated into the project
authorization document (see Appendix F).

The selected pian addresses the major study problems previously enumerated in
the "“Problem Identification" section of the Main Report. The plan of
improvement would decrease the dependence of the island of Kauai on
petroleum-based fuels and would add to its energy self sufficiency goal.

Based on current fuel oil utilization rate, the plan would displace the need
to import approximately 24,800 barrels of oil annually. The plan would add to
the energy supply of the local utility and would provide the equivalent energy
service to approximately 2,300 households on the island.

The electrical rates to consumers, although important for public
accountability, would be indirectly affected for the implementation of this

_ project. The energy developed from the selected plan would constitute

approximately four percent of the total required system energy. However, in
the broader perspective, this plan would constitute one among several planned
hydropower projects. If all the existing and planned hydropower projects as
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well as existing bagasse powerplants contribute to the utility system,
approximately 60 percent of the 1990 energy demand could be satisfied. Hence,
although the selected plan, as an isolated project, would not be monetarily
significant to the consumer, its part in the overall contribution would be
significant and would ease the acceleration of rate increases.

The recreational resources would be enhanced by the implementation of an
additional visitor area and access by means of a tramway into the river
bottom. The project would have a negative aesthetic impact for the reach
between the diversion point and the power discharge point. However, a
reasonable minimal flow would be retained for the continued aesthetic
enjoyment of the Wailua Falls.

The final significant issue, the extent of Federal financial participation in
hydropower improvements has not been resolved as of this date. However, the
selected plan has been designated as marketable by the Western Area Power
Administration and revenues received from the energy produced is expected to
be financially fully recoverable by the Federal Government. :

EFFECT ON THE ENVIRONMENT

The impacts of the selected plan have been provided in the designation of the
alternatives and in the environmental statement. The majority of the effects
are related to construction impacts. The significant considerations would be
the aesthetic diminution of Wailua Falls resulting from the increased
frequency of low flows. The social acceptability of a new man made structure
at or near a largely undeveloped site may also be a public concern. The
beneficial effects would be greater accessability of the river bottom for
recreational purposes and increased appreciation of the river and natural
surroundings. There are no endangered or threatened species affected in the
project site. Also, there are no listed or nominated sites on the National
Register of Historic Sites which would be disturbed from construction
activities. There would be diminution o flows on the North Fork Wailua
River. Related to this impact is the existence of a small-mouth bass fishery
on the North Fork Wailua River, There is expected to be some impact on the
habitat. However, the future progress of the fishery and its required
riparian habitat remain subjects of definition by the US Fish and Wildlife
Service and local interests in post-authorization investigations.

The effects of the selected plan on principal resources and compliance with
designated environmental statutes are shown on Tables 19 and 20,
respectively. Specific evaluation reports pursuant to the Coastal Zone
Management Act, Executive Order 11988, Fish and Wildlife Coordination Act,
Endangered Species Act, and the Clean Water Act are provided in Appendix G.
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EFFECTS OF THE SELECTED PLAN ON

TABLE 19.
RESOURCES OF PRINCIPAL NATIONAL RECOGHITION 1/

TYPES OF RESOURCES

Alr Quality

Areas of Particular
Concern (APC) Within
the Coastal Zone
Endangered and
Threatened Species
Critical Habitat

righ and Wildlife
Habitat

Floodplains

Historic and Cultural
Properties

Prime and Unique
Farmland

Water Quality

Wetlands

Wild and Scenic Rivers

Source:

UNITS
Square miles where State air
quality clasaification would
change.
Estimates of gains or losses by
APC. .

Acres of each critical habitat
affected.

Acres of each habitat affected.

Acres gained or lost.

Number and type of listed or
eligible properties affected.

Acres of each farmland type
gained or lost.

Acres of water body where State
water quality clnssification would
change.

Acrea of each wetland type gained
or lost.

Miles of each river type goined
and lost. .

18 CFR 711 (29 Sep B0)
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MEASUREMENT OF EFFECTS

Air quality not significantly affected.

No effect to designated APC's.

No endangered or threatened specles
affected; no habitat affected.

Approximately 20 acres of fish waterwvays
affected on South & North Pork Wailua Rivers.

No change.

None affected under current inventory.

Yo long-term impact. Temporary constructilon

affects to 10 acres.

No change to classification.

No gain or loes of wetlands.

None in project area.
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TABLE 20 .

COMPLIANCE OF THE SELECTED FLAN

WITH US WATER RESOURCES COUNClL - DESIGNATED

ENVIRONMENTAL STATUTES

FEDERAL STATUTE

Archacological and Historie Preservation Act:
16 USC 469, et suq.

Clean Air Act, as amended:
42 UsSC 1857M-7, et seq.

Clean Wnter Act {(Federal Water Pollution Control
33 USC 1251, et seq.

Coastnl Zone Management Act:
16 USC 1451, et seq.
Endangered Species Act:

16 USC 1531, et seq.

Estuary Protection Act:
16 USC 1221, et seq.

Federal Water Project Recreation Act:
16 USC 460-1{12), ct sey.

Fish and Wildlife Coordination Act:
16 USC 661, et ucg.

Land and Water Conservation Fund Act:
16 USC 460/-460/-11, ct seq.

Marine Protecticn, Research and Sanctuary Act:
33 USC 1401, et seq.

Nationnl Environmentsl Policy Ack:
42 USC 4321, el seq.

National Historic I'reservation Act:
16 USC 470a, ot seq.

Rivers and Harbors Act:
33 USC 403, et seq.

Watershed Protection and Flood Prevention Act:
16 USC 1001, et secq.

Wild and Scenic Rivery Ack:
16 USC 1271, et seq.

1/ Source: 18 CFR 711 (29 Sep 80)

2/ Full Compliance: All requirementa of the Sta
Partial Compliance: Some requirements of the Statute have not been met for the current atage of planning.

Act):

COMPLIANCE 2/

Full: subject to final SHPO and ACHP
concurrence.

Full.

Full; subject to exemption upon future
authorization. .

Full.
Full
N/A
N/A
Full.
Full
N/A
Full: subject to filing requirements

and coordinaticn under NEPA.

Full: subject to final SHPO and ACHP
gconcurrence.

N/A

N/A

R/A

tute met for the current stage of planning.

Non-Complimnce: Statute requirement or Tequirements have been violated; explanation required.

Not Applicable: Specific compliance under the

planning.
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PLAN IMPLEMENTATION

DIVISION OF FEDERAL/NON-FEDERAL RESPONSIBILITIES

The responsibilities of the Federal and non-Federal interests for the selected
plan include the design, construction, financing, marketing, and operation and
maintenance of the project. For the purposes of the designation of respective
institutional responsibilities, the traditional pre-1978 roles are describea
herein.

FEDERAL RESPONSIBILITIES

The Federal Government shall design and prepare detailed plans, and supervise
construction, costs of which would be included in the total project investment
costs subject to reimbursement. A11 lands, rights-of-way, and structures

would be ownea in fee simple by the Federal Government. The Federal

Government shall assume all costs prior to project authorization (preauthori-
sation stugies). Furthermore the Federal Government under the aegis of the
Secretary of Energy shall transmit and dispose of power and energy to encourage
public utilization. Finally, the Federal Government shall provide for

operation, maintenance, and replacement of project features.
NON-FEDERAL RESPONSIBILITIES

As provided in the River and Harbor and Flood Control Act of 1970 (Public Law
91-611), Section 221 states that the construction of any water resources
project by the Corps shall not be commenced until the non-Federal interest has
entered into a written agreement to furnish its required cooperation for the
project.

The non-Federal interest shall agree to participate in cost-sharing and
financing arrangements for the project, satisfactory te the President and the
Congress; and shall assure minimum flows on the North and South Fork Wailua
Rivers, stipulated in the authorizing document for hydropower generation and
preservation of esthetic and fishery habitat quality.

Rev. Jun 83 (2) 76




SUMMARY OF COORDINATION, PUBLIC VIEWS, AND COMMENTS

During the course of this investigation, coordination was maintained with all
relevant County, State, and Federal agencies. The description of activities
conducted, 1ist of draft report recipients, transcript of the final public
meeting, and pertinent correspondence are contained in Appendix A.

In the initial period of the study from mid-1980 to early 1981, members of
private and public organizations were apprised of the Corps’ intent to pursue
the study of hydropower development and to prepare an environmental impact
statement. A Reconnaissance Report describing preliminary schemes, the need,
and management schedules and budgets was issued in February 1981. In
conjunction with this initial reconnaissance, a public workshop was held on
12 February 1981 in Kauai. Local organizations and individuals expressed
considerable interest in the study. The public at-large appeared to be
interested in conserving key elements of the environment but at the same time
recognized the need to provide greater energy self-sufficiency for Kauai.

In the final stage of investigation, a formal public meeting was held on

28 July 1982 in Kauai. The number of participants of the meeting were almost
twice that of the previous workshop. Issues that were raised included the
cost of the project relative to private interests, effects of flow diversion
on the North Fork Wailua and the Wailua Falls, and the depth impacts in the
lower commercially navigable reaches of the river. Supportive statements were
received from the County of Kauai, Kauai Electric Division, and Amfac,
Incorporated.

The draft report was issued to all relevant public agencies as well as elected

.officials. Few significant comments were received. Concerns were raised

regarding the impacts of the project on the financial capability of local
interests, or the riparian habitat of fish, and on the diminution of flow for
the South Fork Wailua Falls. Responses to all significant comments were
provided and are contained in Appendix A.

The principal local agency which ultimately will be tasked to provide
administrative support for the Federal project is the Department of Land and
Natural Resources {DLNR), State of Hawaii. The staff of DLNR have been kept
informed of the progress of the investigation at various study stages. The
Chairman of the Board of Land and Natural Resources has provided a letter of
assurance that local interests intend to comply with local cooperation
requirements for the project (Appendix A).
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CONCLUSIONS AND RECOMMENDATION

CONCLUSIONS N

The purpose of this survey investigation, to establish the feasibility of
potential hydropower improvements for the Wailua River basin, island of Kauai,
Hawaii, has been fulfilled in accordance with applicable statutes and
policies. The investigation followed the US Water Resource Council's
guidelines for Federal water and related land development studies, Principles
and Standards, September 1980. The basic scope of the study was 1imited to
the Wailua River basin and was directed toward small-scale hydropower
development.

The study process involved a brief examination of a number of energy
development technologies. During the project formulation process, three plans
emerged for detailed analysis. Alternatives 1A and 2A were structural plans:
conduit-type nonreservoir hydropower improvements located near the Wailua
Falls on South Fork Wailua River. Alternative 3 was a nonstructural plan
involving principally installation of residential solar hot water system
within an overall conservation program. :

The bases for the selection of the plan of improvement are the assessment of
each plans combined contribution to the national water resources objectives of
National Economic Development (NED) and Environmental Quality (EQ) as well as
the response to the formulation tests of completeness, effectiveness,
efficiency and acceptability. The information developed and assessment
conducted resulted in the selection of Alternative 1A,

The selected plan of improvement is a smali hydropower facility rated at 5.0
megawatts which would produce 11.28 milljon kilowatt hours of average annual
energy. The plan is economically feasible and competitive with other energy
resources. The energy produced would be made available principally to public
preference customers. The physical features of the plan would be consistent
with the undeveloped nature of the river. The plan is substantially in
compliance with applicable environmental statutes.

The plan would effectively utilize the existing natural water resources of the
Wailua River and would provide added energy for the island of Kauai. The plan
addresses the basic problem of decreasing oil dependency by displacing an
equivalent of 24,800 barrels of oil annually. Hydropower, as a
technologically mature alternative energy type of development, involves
minimal operational and waste disposal probiems as compared to most other
energy systems. Hence, the plan conforms to the alternative energy
development and seif-sufficiency goals for the island of Kauai. Finally, the
plan of improvement is consistent with the Water Resources Development Plan
and the Energy Plan of the State of Hawaii.
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RECOMMENDAT ION

I recommend authorization of a Federal project for hydropower improvements on
the Wailua River, Island of Kavai, Hawaii, as described as Alternative 1A of
this report, with such modifications as in the discretion of the Chief of
Engineers may be advisable, at an estimated investment cost ot $8,188,000 and
with total estimated annual operation, maintenance and replacement costs of
$85,000, and in accordance with cost recovery, cost-sharing and financing
arrangements satisfactory to the President and the Congress, that the project
power be marketed by the Department of Energy. Further, that authorization
for Federal implementation would be without prejudice to completion of actions
on license applications under consideration by the Federal Regulatory
Commission at the time of authorization.
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E AN de A T R et S et min e e s

FINAL ENVIRONMENTAL IMPACT STATEMENT
WAILUA RIVER HYDROPOWER PROJECT

KAUAI, HAWAII

The responsible lead agency is the U.S. Army Corps of Engineers, Honolulu
District. The responsible cooperating agency is the U.S. Fish and Wildlife

Service, Pacific Islands Office.

Abstract:

The Wailua River basin ig Tocated on the eastern side of the island of
Kauai about 5 miles from Lihue, the principal urban center. The Honolulu
District, u.S. Army Corps of Engineers has investigated the feasibility of
hydropower generation on the South Fork Wailua River, 0f the six conceptual
plans initially considered, five were selected for detailed study. Three

conduit hydropower features of hydraulic control and conduit structures,
powerplant, electrica) equipment and access/main;enance facilities. Both

generation, resulting in periodic significant decreases in flow over the
falls. The diversion structure would pond waters upstream creating an
approximately 4-acre pond. The powerplant would be situated approximately 0.1
mile below the falls along the right bank in Plan 1A, In Plan 2A the
powerplant site would be located farther downstream in a river bend, requiring
approximately 3100 feet of conduit. For Plan 2A the reduction in streamflow
would affect approximately 1.7 miles of stream decreasing the amount ‘of-
aquatic habitat in thjs reach. Plan 3, the nonstructural alternative, wouid

technological and regulatory measures affecting energy use. No federally-
listed threatened or endangered species or their habitat would be affected.

and 2A under Section 404(b)(1) of the Clean Water Act of 1977 indicates that
the site and fill material are suitable for this purpose.

Further technicail information concerning the statement may be obtained from:

Or. James E, Maragos

U.S. Army Engineer District, Honolulu
Building 230

Fort Shafter, HI 96858

Telephone: (808) 438-2263/64

NOTE: Information, displays, maps, etc., discussed in the main report and

appendices are incorporated by reference in the Final Environmental
Impact Statement.
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1. Summary

a. Major Conclusions and Findings. The alternative plans are described
in detail in section entitled “Assessment and Evaluation of Detailed Plans" of
the Main Report and Appendices B and C. A1l three plans meet the primary
objective in alternative energy resources development/conservation,
contributing to the transition to an indigenous renewable energy economy.

On the basis of having the highest annual project benefits, Plan 1A has been
designated as the candidate National Economic Development (NED) Plan. None of
the plans result in a net positive contribution to the environmental resources
of the project area, which is the criterion for designation of an
Environmental Quality (EQ) plan. Alternative Plan 3 is considered to be the
least environmentally damaging plan because it would require no modification
of the Wailua River or other natural environmental features. An evaluation of
the effects of the discharge of fill material, in accordance with guidelines
set forth in Section 404 of the Clean Water Act of 1977, indicates that the
site and fill material are suitable for this purpose. No threatened or
endangered species or their critical habitat would be affected by any of the
three alternative plans. No known cultural resources eligible for or listed
on the National Register of Historic Places would be affected by the proposed
alternative plans. Aiternative Plan 1A is being recommended based on NED
criteria and lack of significant adverse environmental effects associated with

it.

b. Areas of Controversy. Based on the public involvement program
between January 1981 and the present, no areas of potential or existing
controversy have been identified.

¢. Unresolved Issues. None
d. Relationship to Environmental Requirements,

The relationship of the alternative plans to Federal and State environmental

" laws and regulations affecting this study are presented in Table EIS-1.

: Table EIS-1.
Relationship of Plans to Environmental Requirements

Federal Statutes PLAN 1A PLAN 2A PLAN 3
~ Archaeological and Historic Preservation Act | Full Full Full
Clean Air Act | Full Full Full
Clean Water Act Full Full Full
Coastal Zone Management Act Full Full Full
Endangered Species Act ‘ Full Full Full
Estuaries Protection Act . NA NA NA
Federal Water Project Recreation Act NA NA NA

EIS-4



Table EIS-1.
Relationship of Plans to Environmental Requirements (Cont)

A Federal Statutes : PLAN 1A  PLAN 2A  PLAN 3
Fish and Wild)life Coordination Act Full Full Full
Land and Water Conservation Fund Act Full Full Full
Marine Protection, Research and Sanctuaries Act NA NA NA
National Historic Preservation Act Full Full Full
National Environmental Policy Act Full Full Full
Rivers and Harbors Act NA NA NA
Watershed Protection and Flood Prevention Act NA NA NA
Wild and Scenic Rivers Act NA NA NA

Executive Orders, Memoranda, Etc.

Floodp]ain'Management (E.0. 11988) . Full Full NA
Protection of Wetlands (E.0. 11990) NA NA NA
Environmental Effects Aboard of Major Federal Actions

(E.0. 12114) NA - NA NA
Analysis of Impacts on Prime and Unique Farmlands ‘

(CEQ Memorandum) Full Full “NA
State'and Lbca] Policies
State Land Use Plan ' Full Full Full
Coastal Zone Management Program Full Full Full
Federal;Coastal Zone Consistency Determination Full Full Full
State Environmental Policy Act | Full Full Full
County General Plan Full Full Full
Nctes:

Fuil--Full compliance, havihg met all requiremehts of the statute, E.0. or other
environmental requirements for the current stage of planning (either pre- or
post-authorization). .

NA--Not Applicable, there is no requirement for the statute, E.0. or other environmental
requirement for the current stage of planning.

EIS-5
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2. Need For and Objective of the Action

a. Study Authority

This report was prepared under the authority of Section 209 of the Flood
Control Act of 1962 (Public Law 87-874). This section authorizes the
Secretary of the Army, through the Chief of Engineers, to study water and
related resources problems and needs in the State of Hawaii. The Honolulu
District, U.S. Army Corps of Engineers, was requested to perform investigations
for small-scaled hydropower development in the Wailua River, Kauai, by the
State of Hawaii. This study is in response to that request.

b. Public Concern

The State of Hawaii is currently, and in the foreseeable future, will
continue to be almost wholly dependent upon imported petroleum products for
generation of power in the public utility system. The potential and technology
for the development of power from water resources, although in existence in
the islands, have not been fully assessed nor utilized. Currently, the State
of Hawaii derives more than 90 percent of its energy from petroleum. Combined
transportation (air, ground, and water) is by far the largest energy user,
which accounted for 58 percent of the 1978 total. About one quarter of the
State's petroleum consumption is for electricity generation. In 1979,
consumers in the City and County of Honolulu (Oahu) used 83 percent of the
State's total electricity, while consumers in the counties of Hawaii, Maui,
and Kauai used, 7, 7, and 3 percent, respectively. Currently, there are seven

principal hydroelectric plants operating in Kauai. They are operated by sugar

plantations for their own industrial operations. Their total installed
capacity is 7.9 megawatts (Mw), producing an average energy of 46.8 million
kilowatt-hours (kwh) per year. Hydropower accounted for 7 percent of Kauai's
electricity generating capacity and 14 percent of the publically-consumed
electricity generated on the isiand in 1981.

The State Energy Plan was recently developed by the State Department of
Planning and Economic Development. The basic objective in alternate energy
resources development described in the State Energy Plan is to "accelerate the
transition to an indigenous renewable energy economy by facilitating private

" sector activities to explore supply options and achieve  local commercialization

and application of appropriate alternate and energy technologies.” Among the
recommended actions is implementation of the Wailua River HydropoWer Project.
The Corps of Engineers is the lead organization for this action with the
assistance of the State Department of Land and Natural Resources.

c. Planning Objectives

(1) National Economic Development (NED). The NED objective is the _
protection and enhancement of national economic development measures by contri-
bution to the value of the National output of goods and services.

(2) Environmental Quality (EQ). The EQ objective is the protection and
enhancement of environmental quality as measured by favorable changes in the
ecological, cultural and aesthetic attributes of natural and cultural
resources.

EIS-6
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3. Alternatives Considered

a. Plans Eliminated from Future Study

(1) New Dam/Reservoir and Hydropower Plant. A dam and reservoir system
consists of a dam to store water, outTet structures to regulate flow, and
powerplant. The powerplant may be located at the base of the dam or further
downstream to obtain the necessary head. Power generated by a dam and
reservoir system is generally dependable provided there is sufficient
reservoir storage capacity. Storage type hydropower facilities have been
previously proposed for Kauai for the Kokee (1964) and Waialeale (1978)
studies. Both facilities although based on multipurpose benefit evaluation,
were financially costly and were not implemented. Due to insufficient flows
both facilities required reservoirs and very long penstock to develop the
power,

For Kauai and the Hawaiian Islands in general, erosion has changed the
topography of the islands from huge, gently sloping volcances to dissected and
incisioned cliffs, valleys and basins. The topography of many of the drainage
areas is characterized by relatively steep stream courses and-steep, rugged
basaltic formations. As a result, the streams generally do not meander and
traverse through alluvial areas. Characteristic of Hawaiian topography,
impoundment of sufficient volumes for stable hydropower releases would require
very massive dam structures, which would be very difficult to economically
Justify and finance. Environmental and social impacts associated with massive
dam structures and impoundments could also make this alternative untenable.
For these reasons, this potential solution was deleted from further
consideration.

(2) New Conduit Hydropower Diversion and Powerplant.

As a result of renewed interest in hydropower since 1977, various Federal
agencies including the Corps of Engineers, the Department of Energy and the
Federal Energy Regulatory Commission have implemented studies, grants,
technical documents and demonstration projects which address small scale
hydropower facilities. Conduit hydropower systems have several advantages
over other energy technologies. These include less massive physical
modifications and disturbance to natural conditions; minimum utilization of
prime agricultural, industrial or urban lands; less initial capital expendi-
tures and institutional frameworks already established for governmental review
and evaluation processes.

The Reconnaissance Study for small-scale hydropower conducted under
current investigations proposed four preliminary conduit system alternatives.

Scheme 1. This alternative considered the construction of a low head
diversion structure and intake at invert elevation 310 feet (ms1) on the South
Fork; a 36-inch diameter penstock totalling approximately 12,000 feet; and a
powerplant and appurtenant facilities downstream from Wailua Falls. The
effective head for this scheme would be about 260 feet. The powerplant will
house two turbines, one with 50 cubic feet per second (cfs) design flow and
940 kw capacity and the other with 133 cfs design flow and 2,430 kw capacity.
Annual energy generation is estimated to be 7.79 miilion kwh. Power
transmission line would be approximately 2.5 miles.

EIS-7



Scheme 2. This scheme would involve the construction of an intake at the
existing low head diversion dam near the confluence of Waiahi Stream and South
Fork; a 42-inch diameter penstock of approximately 21,000 feet; and a
powerplant and appurtenant facilities upstream from Wailua Falls. The
effective head for this scheme would be about 145 feet. Design flows for the
two turbines would be 50 c¢fs and 133 cfs with capacities of 500 kw and 1,400
kw, respectively. Annual energy generation is estimated to be 4.25 mil-

Tion kwh. Transmission would be approximately 3.5 miles.

Scheme 3. Under this scheme, facilities include a diversion structure
near gaging station 620 and a 6,000-foot open channel to convey a maximum flow
of 100 cfs from the North Fork to the South Fork; an intake at the existing
low head diversion dam near the confluence of Waiahi Stream and South Fork: a
60-inch diameter penstock approximately 25,000 feet long; and a powerplant
downstream from Wailua Falls. The effective head for this scheme would be
about 360 feet. Sensitivity analyses for the installation of various numbers
of turbines were examined and the concept of two turbines was found to be most
cost effective. Design flows for the two turbines would be 125 cfs and 328
cfs, with capacities of 3,200 kw and 8,500 kw, respectively. Annual energy
generation is estimated to be 25.18 million kwh. Power transmission line
would be about 2.5 miles long.

Scheme 4. Scheme 4 would be basically the same as Scheme 1 with the
exception that a diversion structure near gaging station 620 and a 6,000-foot
open channel would be built to carry a maximum flow of 100 cfs from the North
Fork to the South Fork. As a result, design flows for the turbines would be
increased to 125 cfs and 328 cfs, and the capacities would be 2,300 kw and
6,100 kw, respectively. The diameter of penstock under this scheme would also
be increased to 60 inches. The average annual energy output is estimated to

be 18.7 million kwh.

Subsequent to the completion of the “Reconnaissance Report for Hydro-
electric Power, Wailua River" in January 1981, more detailed photogrammetric
surveys revealed rough terrain in the area of the potential penstock align-
ment. The planning initially considered penstocks lengths totaling 12,000
feet (Schemes 1 and 4) and 21,000 feet (Schemes 2 and 3).

An ideal penstock alignment would maintain a positive hydraulic gradient
and minimize losses resulting from excessive horizontal and vertical grade
changes. However, the assessment of the originally conceived penstock would
involve considerable tunneling, excavation, and bridging over gulches or steep
river banks. As a result, the prior four schemes, although sound in
principle, were judged impractical and necessitated additional project

formulation.

(3) During reformulation analysis two basic alternative plans were
developed. These plans are described below under paragraph ¢, Plans
Considered in Detail. Both plans were considered with and without provisions
for additional flow via diversion from the North Fork Wailua River. The two
plans that did not include additional flow from the N. Fork diversion were
determined to result in substantially lower net benefits. Therefore, they
were not included in the final array of alternative plans.

EIS-8



b. Without Condition (No Action)

The without condition assumes the absence of any action to address the
planning objectives. In this case, local government agencies or private
enterprise would assume the responsibility for implementation of hydropower or
other renewable alternate energy resources available to the island of Kauai.

c. Plans Considered in Detail

(1) Nonstructural Measures. Plan 3, the nonstructural alternative,
consists of a combination solar collector/heat exchange system for residences
in Kauai and volunteer conservation measures by the public in concert with
technological and regulatory measures affecting energy use. This plan has
been designated the Least Environmentally Damaging Plan because it would
;quire no modification to the Wailua River or other natural environment
eatures.

Solar collector/heat exchange systems are currently operational for
commercial and residential use. The attractiveness is based on several
factors. First, the Hawaiian Islands have the highest jnsolation (incoming
solar radiation) rate in the United States. Also the seasonal variability due
to its low latitude is relatively minimal. Second, installation is financially
attractive to individual consumers. Offsetting a portion of the current
high-cost energy in a solar collector/heat exchange systems would result in a
fast-return financial investment. Also there currently exists considerable
tax savings by the State of Hawaii and Federal tax credit programs, Third,
the savings to the individual homeowner's energy bill is made more attractive
by the high proportion of the bill that is attributable to hot water heating.

Among current non-fossil fuel measures, solar collector/heat exchange
system remains a practical and realistic technology, presently experiencing a
highly visible implementation program. Public awareness has been generated
through commercial enterprises, State-sponsored education programs, and
continued legislative support.

(2) Structural Measures. Two alternative plan layouts were analyzed for
potential hydropower generation on the South Fork Wailua River. Both plans
consist of the basic conduit hydropower features of hydraulic control and
conduit structures, powerplant, electrical equipment and access/mainte-
nance facilities.

Alternative Plan 1A:

Alternative Plan 1A has been designated as the National Economic
Development (NED) Plan and is also the tentatively selected plan. This plan
involves a low, 13.5-foot high, 200-foot wide concrete diversion structure
located approximately 300 feet upstream of Wailua Falls. The structure would
be an overtopping spillway constructed to withstand the effects of a Probable
Maximum Flood. Streamflows exceeding the conduit capacity would pass
downstream. Under design conditions, the diversion would pond water upstream
to an approximate elevation of 255 feet (ms1). The intake would include a
trash rack upstream from the conduit connector, and a sluice gate for debris
cleanout. For the purpose of initial estimates, the design flow was
established as equaliing the 10% value of the flow duration curve. The design

EIS-9



flow includes additional waters diverted from the North Fork Wailua River via

the Stable Storm Ditch to augment flows available for hydropower development

and to provide sufficient downstream flows for native fisheries. A 560-foot

long, 108-inch diameter reinforced steel conduit pipe would be constructed ~
along a semi-oval shaped route below the left side of the Wailua River

(1ooking upstream), around Wailua Falls. At the terminus of the conduit,

water would flow into a concrete headbox. Excess flows entering the headbox

would be discharged into the river. The penstock would consist of a 72-inch

diameter steel pipe. The pipe would be supported by anchors and supports

along its 282-foot length.

Flows would enter the powerplant, to be located on the right bank of the
Wailua River approximately 75-yards below Wailua Falls. The powerplant would
be sized for 5.0 Mw, and would operate in the range of 65 to 390 cfs with a
two-turbine system. Actual powerplant housing would require excavation into
the side walls of the river channel. The floor of the powerplant would be set
above the 500-year flood elevation.

The tailrace would be a trapezoidal-shaped, riprap lined channel approximately
30 feet long which would exit into the river. Access to the powerplant from
the ridgeline road would be made possible by tramway system. A new access
road would be constructed to the upstream diversion structure.

Electrical transmission 1ines would connect directly to the Kauai Electric
Lydgate Substation located near Lydgate State Park.

In order to divert additional flows from the North Fork, Wailua River,
structural changes would be necessary to the Stable Storm Ditch diversion.

To supplement flow by 100 cfs, the existing 150-foot long culvert would be
replaced by a 220-foot 5H' x 4V' box culvert. The existing USGS gage 620 weir
will be depressed by one foot to allow additional flows into the Stable Storm

Ditch.
Alternative Plan 2A:

The intake structure for this alternative would be functionally the same
as that for Plan 1A; however, flow would be diverted through a 3,100-foot
long, 108-inch concrete pipe conduit from the left streambank (looking
downstream). The powerplant, designed for 5.6 Mw, would be located
approximately 1.7 river miles below Wailua Falls. The tailrace from the plant
would be approximately 500 feet long. An existing jeep trail would be
jmproved to serve as the access road for the powerplant. Flow would be
diverted from the North Fork as proposed in Plan 1A.

d. Comparative Impacts of Alternatives

.

Comparative impacts of the three alternative plans are presented in Table
EIS-2, and additiona) comparison of alternative plans is contained in Table 18

of the Main Report.
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4. Affected Environment

Environmental Conditions
a. Environmental Setting

Kauai, the northernmost of the eight major Hawaiian Islands, is

103 statute miles west and slightly north of Honolulu. The roughly circular
jsland is fourth largest in land area with 549 square miles. The study area
is located in the Lihue and Kawaihau districts. The upper Wailua basin is
primarily in agricultura1 use or forested, while the lowlands are sparsely
populated and developed. The Lihue-Kawaihau aread comprises the most populous
area of Kauai. It js fairly heavily urbanized along the coastal piain and
includes the towns of Lihue, Anahola, Hanamaulu, Kapaa, Kealia, and Wailua.
of the total area, however, state-classified Urban Tands comprise only

7.3 percent, Rural lands comprise 2.7 percent, Conservation lands comprise
13.2 percent, and Agricultural lands 76.8 percent.

b. Physical Features

The island of Kauai is the summit of one of the principal volcanic
mountains of the partially submerged Hawaiian range. This range extends for a
distance of 1500 miles across the pacific Ocean floor. Kauai has a compiex
geologic structure as a result of voicanic activities, separated by intervals
of erosion and decomposition combined with faulting. The climate of the
Wailua River basin is relatively mild and uniform in temperature, but due to
the extreme topographic variation within the watershed, rainfall ranges from
jess than 50 inches per year at the coastal zone to moreé than 460 inches per
year at Mount Waialeale. Mean monthly temperatures in the coastal aread range

From 69°F to 77°F.

‘The Wailua River basin (Figure 3, Main Report) is located on the eastern
side of the island of Kauai. The pear-shaped basin is about 53 square miles
in area and extends 11 miles from the ocean to the 5000-foot summit of Mount

Wajaleale.

Principal tributaries to Wailua River are the North and South Forks, and
Opaekaa Stream. The North and South Forks merge into Wailua River about 2
miles from the ocean and drain areas of 20 and 26 square miles, respectively.
Opaekaa drains an area of 6.4 square miles and discharges jnto the Wailua
River about 0.5-mile upstream of the rivermouth. At the headwaters,

the average slope of the tributaries exceeds 1000 feet per mile, while in the
central portion the average slope varies from about 30-70 feet per mile. The
Jower reach of Wailua River has an average slope of about 10 feet per mile.

c. Geology

The bounding ridges of the Wailua River basin consist of eroded Pliocene

lavas of the Napali formation (MacDonald, Davis and Cox 1960), which are

considered part of the original dome. These lavas are highly permeable and

confined much water to high elevations. The floor of the Lihue depression is

beljeved to have been formed by the collapse of the dome on the eastern

portion of the island. Headwater tributaries of the North and South Fork

Wailua River indent the west wall of the depression forming deep and relative

short gorges. About two miles upstream from the terminus, the Wailua River is ';J
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incised in Pleistocene lava flows that overflowed the depression. The gap
carved by the river between Kalepa and Nonou ridges marks the remains of the
east wall of the depression. West of the gap, the headward erosion of water-
falls in both the North and South Forks has entrenched the lower reaches in

200 - 300 foot deep gorges.

Soils which form the stream channel and banks have been described only as
rough, broken lands and rock outcroppings (USDA 1973). Kolokolo clay loam
and Kolokolo extremely stoney clay loam also are found along a major portion
of the stream course. Soils in the terminal reach of the stream are
principally stream-laid gravel, sand and silt. This alluvium underlies the
bottom lands along the Wailua estuary.

The transverse profile of the Wailua River watershed shows an average rise
in elevation along the South Fork of only 70' per mile from the sea to the
headwall. The precipitous headwater regions and broad, gradually sloping
plain is characteristic of relatively older, well weathered stream valleys in

Hawaii.
d. Human Resources

In the decade since 1970, islandwide population levels have grown somewhat
faster than anticipated, rising from 29,524 in 1970 to 39,082 in 1980
according to the 1980 Census. The island population had been anticipated to
grow at an average annual growth rate of about 2.1 percent to a projected
Tevel of 36,500 in 1980 compared with an actual rate of 2.8 percent. This
compares to an average statewide increase of 2.3.percent per year. The island
population is now projected to increase to about 40,600 by 1985, 46,500 by
1990, 53,100 by 1995, and 60,400 by the year 2000. The population-levels of
the Lihue-Kawaihau districts, which surround the study area, also rose faster
than previously projected to a 1980 high of 19,112, about 2,400 more than
previously projected. The greatest growth in the County occurred in the
Hanalei District which rose over 125 percent during the past decade.

e. Land Use

Land use on Kauai is characterized generally by forest 1and covering the
fairly rugged interior, with small concentrations of urban development
scattered along the coastline, and agricultural development (predominantly
sugarcane) in a belt adjacent to the ocean. There is neither urban use nor
agricultural use on the rugged northwest coastline. The major land use,
constituting over half of the island's area, is forest, forest reserve, and
recreation. Agricultural use accounts for another approximately 1/3 of the

. island. The remainder, less than 10% is in urban and urban-related uses.

This pattern of land use is generally the same for the State of Hawaii as a
whole with the exception that Oahu, the major population center is more
urbanized than the "neighbor islands® of Hawaii, Molokai, Lanai, Maui, Niihau,
and Kauai. As with the rest of the neighbor islands, Kauai's land use
tendencies give the island a rural, agrarian flavor.

The Wailua River basin is approximately equally divided between
conservation and agricultural land use districts. Small portions in the lower
reaches adjacent to the river are designated as rural and urban districts.

The agricultural use is predominantly large-scale sugarcane cultivation.

EIS-13



f. Land Ownership

The lands in the upper watershed of the Wailua River basin are divided
between the ownership of the State of Hawaii and Lihue Plantation, Inc.
Portions of State lands utilized for existing sugarcane agriculture are also
Jeased to Lihue Plantation Company, Ltd., an industrial company involved in
jrrigation, production, and processing of sugarcane. The parent company is
Amfac, Inc., a diversified commercial, development, and agribusiness
enterprise. A limited area including lands in the lower watershed and at the
mouth are under private ownership. Approximately four miles of the Tower
North Fork Wailua River on high ground are properties of the Wailua Homestead

Lots.
g. Economic Development

Until recently, sugar was the mainstay of Kauai's economy. At its peak,
eight sugar plantations on Kauai produced over one-fifth of the State's total
sugarcane yield. Pineapple was at one time a major sector of the Kauai
economy, but has not been cultivated since the closing of the county's last
cannery in the early 1970‘s. The largely agrarian base of the istand's
economy has changed with the surge in tourism in the past decade. Sugar is
still a major economic base, but tourism is now the island's leading industry.

The urban area of Lihue is the center of economic activity in the county,
with the two major transportation facilities, Lihue Airport and Nawiliwili
Harbor, located nearby. Plans for airport expansion exist in anticipation of
continued growth in interisland traffic. There are also petroleum storage
facilities situated in the Lihue area.

Major employers in the island's economy are the visitor industry and
agriculture. Other important employers are Federal, State, and County
governments, as well as commercial and business services.

h. wi1dlife Resources

Three species of endemic waterfowl, the Hawaiian coot, gallinule and duck
are found in the Wailua River basin. The coot and gallinule have been
observed in the upper reaches of the South Fork above the proposed project
site but occur most commonly below the convergence of the North and South Fork
and in adjacent taro fields. ATl three birds are listed endangered species.
Other water birds associated with the river system include the black-crowned
night heron and cattle egret. Non-water bird avifauna include the shama,
melodious laughing-thrush and northern cardinal within the hau thicket
bordering the streams. Western meadowlark, ring-necked pheasant and spotted
govg are associated with the canefields and open pasturelands within the river

asin. :

Mammals within the Wailua River basin include dogs, cats, feral pigs,
cattle, horses, rats and mongoose. No wetlands, wiidlife sanctuaries or
refuges occur within the proposed project area.

The entire watershed of the South Fork Wailua River is dominated by
sugarcane cultivation. Only the headwaters lie in steep, heavily forested
areas. The dominant riparian vegetation along the South Fork Wailua River are
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exotic species {(hau, guava, kukui, California grass, Java plum). Indigenous
plants such as tis, gingers, and a variety of ferns and mosses are also common
along the stream.

Significant Resources

The determination of significance for environmental resources is based on
previous environmental studies in the area, resources jdentified in laws,
regulations or other institutional standards inciuding Section 122 of the
Rivers and Harbors Act of 1970 (P.L. 91-611), and resources specifically
jdentified as a concern by public interests. After assessing enyironmental
resources in or adjacent to the project area based on the above criteria, six
resources were jdentified as being significant or potentially significant:
(a) water quality; (b) aquatic resources: (c) endangered species; (d) prime
agricultural jands; (e) cultural and historical resources; (f) recreational
and aesthetic resources and (g) forest reserve areas.

a. Water Quality

The terminal and lower reaches of the Wailua River which fall within the
boundaries of the Wailua River State Park have been designated Class 1.a.
waters by the State of Hawaii, Department of Health Water Quality Standards.
The objective of this classification is to protect waters in their natural
state as nearly as possible with an absolute minimum of pollution from any
human-caused source. Uses to be protected in Class 1.a. waters include
scientific, educational, compatibie recreation, aesthetic enjoyment and other
nondegrading uses. The middle and upper reaches of the South Fork Wailua
River are Class 2 inland waters protected for fish and wildlife propagation,
agricultural and industrial water supplies, and recreation. The State of
Hawaii does not reqularly monitor river water quality, and there is a lack of
recent data which describes the physical and chemical environment of this
river system. The principal factors jnfluencing water quality in the South

Fork Wailua are the activities associated with large scale sugarcane
cultivation: soil erosion, water diversion and stream dewaterment, channel
modification (causeways, culverts and fords) and leaching of agricultural
chemicals. A system of diversion dams, intakes and ditches exports a

significant volume of flow from both the North and South Fork Wailua.

E Although average residual flow downstream exceeds 16 cfs, minimum flows

approached zero during the lowest fiow on record (October 1953).
b, Aquatic Resources

The aquatic fauna above Wailua Falls is dominated by introduced species
which come from both Asia and continental North America, including the
smallimouth bass, Chinese catfish, and the wild quppy. Along with the bass and
catfish, the less abundant bluegill sunfish provides a sport and subsistence
fishery on Kauai. The middle and upper reaches of the river are devoid of
native Hawaiian fishes or mollusks; however, diadromous mountain shrimp has
been found above the 1ip of Wailua falls. The introduced Tahitian prawn
occurs uncommonly above the falls. A significant number of native, diadromous
species occur in the stream below Wailua Falls. Apparently, because of the
geological configuration of the face of Wailua Falls, most diadromous species
are not able to ascend beyond the falls and thus do not inhabit the middle and
upper reaches of the river. Those that do are subject to intensive predation
by smallmouth bass and bluegill.
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c. Endangered and Threatened Species

Three 1isted Endangered Species, the Hawaiian coot, gallinule and duck,
are found in the Wailua River basin. The coot and gallinule have been
observed in the upper reaches of the South Fork above the proposed project
site but occur most commonly below the confluence of the North and South Fork
Rivers and in adjacent taro patches. The Hawaiian duck is also most common in
the lower reaches of the river. According to the U.S. Fish and Wildlife
Service, Office of Endangered Species, no listed or proposed species have been
observed in the immediate project area.

d. Prime Agricultural Lands

Prime agricultural lands are defined as those which have soil quality
growing season and moisture needed to produce sustained high yields of crops
economically managed in accordance with modern farm techniques. The extensive
sugarcane lands bordering the South Fork Wailua River are classified as prime
agricuitural lands by the State of Hawaii, Department of Agriculture.

e. Cultural and Historical Resources

There are no historic properties in the area of potential environmental
impact currently listed or eligible for 1isting on the National Register of
Historic Places. The area downstream of Opaeka'a Falls between and east of
the Nounou-Kalepa Gap was known in ancient times as Wailuanuiho'anu (or “great
sacred Wailua") and was known traditionally as one of the most sacred places
on the island. The eight prehistoric Hawaiian heiau (temples), Pu'uhonua o
Hauola {Place of Refuge of Hauola), petroglyphs and birthplaces of various
mythical personages have caused this area to be designated a National :
Historical Landmark. Historical and archaeological surveys conducted in th
project's area of potential environmental impact have not revealed any
significant sites. A 1968 survey for the Wailua River State Park and a 1981
investigation for the Corps identified several agricultural terraces and an
irrigation canal (auwai) near the site of the Plan 2A powerplant, but these
features had been previousiy destroyed by modern agriculture in the actual
zone of proposed construction, Another agricultural terrace complex, called
Makea in 1896 lies intact--mainly subsurface--east of the Plan 2A powerplant.
The two surveys also suggested that a legendary underwater cave known as
Kawelowai might have been located about 800 to 1,500 feet above the Wailua
Falls. The cave was not located. About 200 feet above the falls is an
abandoned railroad bridge that was constructed by the Lihue Plantation Company
between 1900 and 1910 and was in operation until 1957.. Nothing remains of the
railway. By itself the bridge has little historic significance, but as an
integral part of the development of Wailua River State Park recreational
facilities above the falls, the bridge take on greater importance. No
prehistoric or historic propeities were Tocated along the Stable Storm Ditch.
Historic property surveys have yet to be conducted along the right-of-way for
the powerline which would connect the powerplant under either Plans 1A or 2A
and the Lydgate Park substation near the coast. When the exact route of the
powerline is established following selection of a plan, archaeological field
surveys will be conducted during post-authorization engineering studies. For
greater detail see Appendix H. '
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f. Recreational and Aesthetic Resources

Major portions of both structural plans lie within Wailua River State
Park. The Park encompases, 1,113 acres of deep river gorges, outstanding
waterfalls, a navigable estuary with the popular Fern Grotto, and
Wailuanuiho'ainana, an ancient Hawaiian sacred zone around the estuary
boasting many heiau (temples), and habitation sites. Since the late 1960's,
visitor attendance to the Park has increased from 20 percent of the total
statewide park attendance to a 30 percent share in 1981, about 4,432,000
visits. Of this figure an estimated 350,000 may travel up County Road 583 to
view the 190-foot high Wailua Falls. Of those coming to the Falls, perhaps
25 percent climb down the river bank to walk around the upper Falls area
during lower flow periods. Fewer climb down the arduous and precipitous cliff
to the pool area, below the falls, which is a popular swimming spot during low
flow. Approximately 30 percent of 17 miles of the South Fork Wailua River
above the falls is an unimproved smallmouth bass fishery controlled by Lihue
Plantation Company. Access is generally limited to plantation workers and
their families who frequent the small siack water pools and rapids along the
stream. The recreational smallmouth bass fishery also exists on the North
Fork Wailua. The extent of this fishery on the North Fork has not been
documented. However, the State Division of Aquatic Resources regards it as an
jmportant part of the total recreational resource. The 1970 Wailua River
State Park Plan recommends development of the stream above and below the Falls
for a horse stable and swimming/picnicking, respectively, The park plan also
recommends development of a lagoon east of the Alternative 2A powerplant site
where water-oriented recreational activities would occur.

g. Forest Reserve Areas

The Kalepa Forest Reserve extends from Hanamaula north to the Wailua River
in a narrow strip approximately 1 mile inland from the coast. It has been
classified by the State Division of Forestry as an exotic non-commercial
forest, possessing less than 50% native cover. The forest area is
characterized by exotic trees and shrubs including haole koa, guave, lantana,
Christams berry and Java plum. In recent years considerable acreage along the
western flank of the forest, originally grassiands, has been planted with
several species of eucalyptus, jronwood, monkey pod and paperbark trees to
control erosion. Some of these reforested areas may eventually produce
commercially harvestable trees.

5. Environmental Effects

a. Water Quality

Both structural alternatives would result in short-term impacts to stream
water quality. Construction activities including access roads, excavation and
placement of fill material in the water would increase sedimentation of the
river in the project area. Water turbidity would increase correspondingly
both in the project area and downstream. The introduction of potentially
toxic substances such as petroleum products from construction machinery would
be a hazard during construction. Upon. completion of the construction phase,
sedimentation would diminish and eventually achieve preproject conditions.

. Based on observations at existing run-of-the-river (new conduit) hydropower

plants on Kauai, no long-term effects such as thermal stress from powerplant
off luent are anticipated. Alternative 3 would have no effect on stream water

quality.
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b. Aguatic Resources

Structural alternatives 1A and 2A could result in temporary degradation
of productive habitat for native species below Wailua Falls due to increased
sedimentation from construction activities. Displacement or destruction of
aquatic fauna resulting from excavation, transport and placement of fill
material in the water during construction of diversion and intake structures
and outlet channel would be additional anticipated short-term effects.
Measures which could be practicably employed to minimize construction related
adverse effects on aguatic resource are as follows:

(1) Construction in the water and along the channel walls would be
scheduled during June-September, the months of least rainfall.

(2) During construction of the diversion structure and conduit,
allowance must be made to provide continuous streamflow downstream of the

construction.

(3) Dredged and excavated material should be removed from the stream
channel and not be temporarily stockpiled in the water.

(4) Movement of heavy construction equipment in the stream should be
avoided or minimized.

Long-term impacts associated with Alternative Plans 1A and 2A include
partial diversion of the stream causing reduction of flow below the diversion
structure, alteration of normal seasonal Tlow regimes, subsequent habitat
reduction and population decline of indigenous and exotic fauna inhabiting the
Jower stream course between Wailua Falls and the powerplant outfall. Approxi-
mately .1 mile and 1.7 miles of stream, for Alternative Plans 1A and 2A,
respectively, would be affected by the diversion. The effects of partial
dewaterment will be significantly reduced by supplementing existing flow with
water diverted from the North Fork. The diversion structure would be designed
to allow the continuous discharge of a conservation flow (minimum flow) of
10 cfs. Streamflows of less than 10 cfs and greater than 400 cfs would aiso
pass through the diversion structure. The structure would also have the
capability of allowing periodic passage of flows between 10 ~ 400 c¢fs when
necessary to fiush sediment acéumulation from the lower stream course and to
accommodate spawning requirements of the native fishery resources in the lower
reaches of the South Fork.

The diversion structure above the falls will create an approximately
5-acre impoundment behind the diversion dam. Some of the riparian vegetation
in this area will be submerged by the increased water level. The pool will
provide additional habitat for the smallmouth bass fishery above Wailua Falls.
Diversion of water from the North Fork Wailua River via the stable storm ditch
could result in the loss of smallmouth bass habitat below the diversion.

Alternative Plan 3 would have no effect within the Wailua River
watershed on aguatic resources.

c. Endangered and Threatened Species

Three species of endangered Hawaiian waterbirds, the galiinule, coot,
and duck occur in the wetlands surrounding the terminal estuary and botanical
garden. Of these, the Hawaiian duck (Koloa) has been observed infrequently in
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the reach of the Wailua River that will be affected by the proposed action.
However, no adverse effects on the Koloa or other listed species resulting
from any of the three hydropower project are anticipated.

d. Prime Agricultural Lands

Alternative Plan 3 would have no effect on prime agricultural
lands. Alternative Plan 2A would require a 3100-foot conduit, 467-foot long
penstock and 500-foot long access channel. A portion of Alternative Plan 1A
conduit would traverse existing cane lands.

Reinforced concrete pipe would be used for the conduit. For Alternative
Plan 2A, the conduit alignment would traverse approximately 2800 feet of
sugarcane fields owned by Lihue Plantation. The pipe would be buried using a
cut-and-cover technique to minimize stockpiling of excavated soil. The
excavation would cut a swath approxmiately 140 feet wide through the
sugarcane, affecting almost 9 acres of cane land. Lihue Plantation would be
fully compensated for the resultant loss of crops. This would be a “one-time"
temporary impact. Once the backfilling was completed the lands would be
restored to their former use for sugarcane cultivation. Similarly, about one
acre of Alternative Plan 1A land would be affected.

The tailrace of Plan 2A (outlet channel) would affect approximately
1 acre of pastureland. The outlet channel would consist of a 500-foot long
72" buried reinforced concrete pipe. Following construction, the area would
be grassed and accessibility would be provided. :

e. Cultural and Historical Resources

The impounded pool created by both Plans 1A and 2A above the diversion
barrage could permanently inundate the mythical Kawelowai underwater cave
above the falls. The abandoned 19th Century railroad bridge would not be
adversely affected by any of the structural pians. Post-authorization
planning for recreational use of the above-falls project features could result
in adaptive use of the old bridge by such measures as stringing a walkway
through the bridge to span the river. Construction of the powerline from the
Plan 2A powerplant eastward to Lydgate Beach Park substation may adversely
affect the agricultural terrace complex known in 1846 as Makea (Chin?'s Site
205, see Appendix H). The right-of-way for a powerline under both Plans 1A
and 2A may also affect unknown historic properties in the Kalepa (Ridge)
Forest Reserve, east of Wailua River.

f. Recreational and Aesthetic Resources

The recreational smallmouth bass fishery on the South Fork above Wailua
Falls will not be adversely affected by any of the alternative plans. There
is a possibility that the impoundment area behind the intake structure will
enhance this fishery, creating additional preferred habitat and fishing area
for bass. On the North Fork, diversion of water via the stable storm ditch to
the the South Fork, would result in the loss of smallmouth bass habitat below
the diversion.

Both structural alternatives will have short and long-term adverse
effects on Wailua Falls, a popular tourist destination. Short-term effects
would occur during construction of the intake structure for both Alternative
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Plans 1A and 2A. Alternative Plan 2A would include construction of the
conduit, penstock, powerplant and outlet structure, all in the vicinity of the

falls. ~

Construction and operation of the powerplant under Plan 2A near the
meadow that is proposed for long-range development as a lagoon by the Wailua
River State Park plan could have a disruptive effect on the landscape and
recreational activity carried out there. If the park plan is implemented,
placement of powerlines and poles across the proposed lagoon would be
disruptive. (see Figure H-3 in Appendix H).

A construction staging area would most likely impinge upon the existing
visitor parking area and probably extend into the adjacent cane lands. Access
roads and a tramway would be constructed to the project sites above and below
the falls. Construction related traffic would impact the already limited
access to the Wailua Falls overlook via the improved cane road. An
alternative viewing site would be provided for visitors during construction
but it is unlikely to have the same good view as the present site. Visitor
frequency could diminish as much as 25%, depending on the degree to which
visitors are warned in advance of the construction activities. Construction
of this phase of the project would require 18 months. After completion of the
project, restoration of the area would include improvements to the parking Tot
and viewing area and permanent trails accessing the diversion structure above
the falls, and powerplant below the falls which could be utilized by
visitors. An improved viewing area with permanent railing could also be
incorporated in the plan. It is anticipated that, with these improvements,
visitors frequency would increase due to easier and safer access to the stream
above and below the falls. The hydropower genarating facility may itself
attract visitors. The diversion structure would be situated far enough back
from the falls that it would not be visible from the visitor overlook.
Similarly, the conduit would be buried and the penstock and power plant
situated enough distance below the falls to be hidden from view at the lookout.

Long-term effects on this recreational/aesthetic resource would result
from the diversion of water above the falls. The proposed powerplant design
would limit plant operation to periods during which flows exceed 75 cfs.

Flows less than 75 cfs, occurring approximately 50% of the time, would not be
diverted. Flows in excess of 400 cfs would remain in the stream above the
falls and contribute to the total volume of water over the falls approximately
29 of the time. Flows over the falls would be reduced to 10 cfs by the
proposed project approximately 26% of the time during periods in which
streamflows are between 75-400 cfs. The degree of loss of aesthetic appeal
resulting from reduction of water flowing over the falls would be difficult to
evaluate. However, during periods in which flows are reduced to 10 cfs as a
result of the hydropower diversion, the visual impact of the falls would be
far less spectacular than with greater flows under natural conditions. The
significance of this impact can be related to the importance of Wailua Falls
compared to other scenic waterfalls on Kauai and the other major Hawaiian
Islands. The 1978 State Data Book lists 26 major named waterfalls in the
State of Hawaii, Kauai having the largest number with eight. Major falls are
defined as being at least 250 feet in height. Most of the waterfalls are
defined as cascades with the highest on Kauai being Waipoo {800 feet for two
falls). The highest sheer-drop waterfall on Kauai is Hinalele. Both falls
are not readily accessible by automobile nor can they be easily seen from a
distance. The most accessible falls are Wailua and Opaekaa Falls, 160 feet %ﬁ’
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and 120 feet in height, respectively. Both these falls are close to each
other and close to hotels in Wailua area. Both-falls can be easily observed
from overlooks with parking facilities which are part of the Wailua River
State Park system. Access to the streambed above and below the falls is
available only at Wailua Falls. Only the upper falls streambed can be reached
safely. For the island of Kauai, Wailua Falls may be considered the most
significant waterfall because of a combination of height, average discharge
volume, and most importantly, accessibility. There are equally spectacular
falls and cascades on Kauai and other islands, particularly, the island of
Hawaii, but most of them must be viewed from a least a distance of several

miles or more.
g. Forest Reserve Areas

A corridor approximately 30 feet wide would be subject to selective
removal of trees and other high vegetation along the transmission line
alignments. Only vegetation that could come in contact with the power lines
would be affected. The length of these corridors through the Kalepa Forest
Reserve is approximately 2000 feet, the alignment for Pian 2A being slightly
lTonger (Figures 16 & 17 of the Main Report). The alignment for Plan 1A would
not affect any areas planted for erosion control. The alignment for Plan 2A
passes through two areas on the eastern margin of the forest reserve planted
in bush box and eucalyptus for erosion control.

h. Resources and Values Identified in Section 122 of Public Law 91-611

Project related impacts on the environmental resources and values
identified in Section 122 of P.L. 91-611 have been fully considered.
Potential adverse impacts upon these resouyrces resulting from project
implementation are summarized below and in Table EIS-2.

(1) Air, Noise and Water Pollution. Air, noise and water pollution
would be temporary impacts during construction of hydropower facilities.
Effects on water quality have been discussed in paragraph a of this section.
Minimization of these impacts would be effected by employment of construction
methods that do not create excessive dust, hydrocarbon emissions, noise or
turbidity. Environmental protection procedures and controls would be included
in the project plans and specifications to insure compliance with applicable
air, noise and water pollution regulations during construction operations.

(2) Man-made or naturai resources, aesthetic values, community cohesion
and availability of public facilities and services: The project would not
affect man-made resources, community cohesion and the availability of public
facilities and services. Project effects on natural resources and aesthetic
values have been discussed in the preceding paragraphs of this section.

(3} Employment effects and tax and property value. Adverse employment
effects and tax or property value losses would not result from implementation

of the project.

(4) Displacement of people, businesses and farms. Implementation of
project alternatives would not result in the displacement of people,
businesses or farms.
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i. Unavoidabie Impacts

(1) Partial diversion of stream for hydropower generation would cause a
reduction of flow between diversion structure and powerplant tailrace during '
periods of powerplant operation. This would result in a reduction in aquatic
habitat in the affected stream reach. However, the diversion structure would
allow for continuous conservation flow of 10 ¢fs during plant operation.

(2) Diversion above the falls would affect the scenic/aesthetic values
of Wailua Falls. During plant operation flows over the falls would be
significantly reduced.

(3) During construction, temporary disruption of 9 acres (Plan 1 A) or
1 acre (Plan 2A) of prime agriculture land would occur.

(4) Short-term increase in silt load in stream waters adjacent to and
downstream of the project site during project construction.

(5) Temporary degradation of productive habitat for native aquatic
species below Wailua Falls due to increased sedimentation from construction
activities.

(6) Disruption of the unimproved visitor parking and viewing areas at
Wailua Falls would occur during construction of the project as a result of
increased noise, dust and construction-related traffic.

J. Impact Mitigation

Although most of the proposed project impacts cannot be avoided
altogether, many can be reduced or minimized by prudent construction practices
and timing of the construction phases. 4

By limiting movement of heavy construction equipment in the stream,
removing dredged and excavated material from the stream channel, and
scheduling construction activities in the water or along the channel banks and
walls to the months of least rainfall (June-September), degradation of the
stream habitat can be greatly reduced.

Proposed improvements to the visitor parking and viewing area, including

a visitor information center, would lessen or partially offset impacts in the
vicinity of the falls, resulting from project construction activities.

6. Public Involvement

a. Public Involvement Program.

Detailed documentation of the public involvement process for this study
is contained in Appendix A of the final report. A brief summary of this
program is provided below:. A notice of intent to prepare a Draft
Environmental Impact Statement for the study was published in the Federal
Register on 5 January 1981. An initial scoping meeting was held in early
January with representatives of various Federal and State government agencies
to identify significant issues, determine the extent of analysis required and
define problems, opportunities and areas that may be affected by the project.
An informal public workshop was conducted 12 February 1981 on Kauai to inform Q;}
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and discuss with the public the current planning status and afford local
government agencies and interested individuals and organizations an
opportunity to express their views.

After the draft report and EIS were circulated to Federal and local
government agencies and interested citizens, a formal public meeting was held
on 28 July 1982 in Lihue, Kauai, to obtain the public's views on the
alternative plans. The meeting was well attended by the general public,
government agencies and private entities. The overall tenor of the meeting
appeared favorable. There is no opposition to the study or unresolved issues.

The draft Interim Survey Report with Enviromental Statement was issued
to relevant governmental agencies for review on 30 June 1982. Notice of the
report was provided in the Federal Register on 16 July 1982 (47 FR 137) and
the comment period was scheduled to terminate on 30 August 1982. Several
concerns were raised in response to the report. The State of Hawaii
Department of Land and Natural Resources were concerned about the financial
impacts to the sponsoring agency and impacts on a sport fishery located on the
North Fork Wailua River. The US Environmental Protection Agency (EPA)
expressed reservations on maintenance of water quality, on the impacts to the
aquatic environment during low flows, and compliance to Section 404
guidelines. The US Department of the Interior commented on the aesthetic
values and scenic quality of the Wailua Falls. Supportive statements were
received from the Mayor, County of Kauai; the Governor, State of Hawaii; and
the Chief Officer of the State of Hawaii Department of Land and Natural '
Resources. The balance of the responses received from agencies were without
significant comment.

This.Final Interim Survey Report and Environmental Statement has been -
submitted by the Division Engineer, Pacific Ocean Division to the Corps' Board
of Engineers for Rivers and Harbors for final review and further processing.

b. Required Coordination.

(1) Coordination was initiated with the U.S. Fish and Wildlife Service
at the inception of the study to fulfill the requirements of the Fish and
Wildlife Coordination Act (FWCA). A preliminary report was submitted by FWS
on 30 January 1981 describing fish and wildlife resources in the project area,
and was utilized as a planning aid during the study. A preliminary FWCA
report was submitted in June 1982 which evaluated impacts of various
alternatives and made recommendations on mitigation and reducing impacts.

The final FWCA report was submitted on 3 September 1982, addressing potential
project impacts and appropriate mitigation measures. The final FWCA report is
contained in Appendix G of the Survey Report.

(2) Endangered species coordination with the FWS Endangered Species
Office was completed in August 1980.

(3) Coordination with the State Historic Preservation Officer (SHPO)
has been initiated. A cultural reconnaissance survey was conducted and report
submitted in April 1981. Determination of Effect based on survey findings was
forwarded to SHPO for review and concurrence in June 1982.
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(4) A coastal zone consistency determination report is provided in
Appendix G of the Main Report and has been submitted for review to the State
Coastal Zone Management Office. The consistency evaluation summarizes the
project's conformance with the policies of the Hawaii State Coastal Zone
Management Program. -

(5} The US Environmental Protection Agency and the State Department of
Health have reviewed the Draft Survey Report and Draft Environmental Impact
Statement (DEIS) to evaluate the effects of the project on water, air and
noise quality. EPA comments are included in Appendix A of the Report.

c. Statement Recipients. A list of agencies, groups and individuals
who received copies of the combined Draft Environmental Impact Statement and
Draft Survey Report for review is provided in Appendix A of the report, along
with all letters of comment.

d. Public Views and Responses. An informal public workshop was held on
12 February 1981 during which the public was given the opportunity to comment
on the progress of plan formulation activities and the tentative plans being
carried into more detailed evaluation. Organizations represented included the
U.S. Fish and Wildlife Service, Soil Conservation Service, Kauai Electric
Company, Kauai Community College, Sierra Club, Lihue Plantation, and Kekaha
Sugar Company. Although there were no formal statements presented, there were
many informal views shared on several issues. Important items raised were the
need to consider a large storage structure, possibility of increasing
diversions to the Wailua River drainage area, and the evaluation of impacts on

aesthetics and stream habitat.

In further compliance with the intent of the National Environmental
Policy Act {NEPA), a second EIS scoping meeting was held during the same week
as the public workshop. The scoping meeting was held on 13 February 1981 at
"the County Civil Defense Headquarters, Lihue, Kauai. A letter was issued to
significant organizations and individuals prior to the meeting. The purpose
of this meeting was to give local jsland of Kauai interests and officials an
opportunity to participate in the EIS process. Personnel at the meeting
included representatives of County and State agencies, the U.S. Fish and
Wwildlife Service, and Lihue Plantation. Significant issues included concern
for effect on the electric rates and beneficiaries, the potential turbidity
effects in the stream, the protection necessary for native stream life and
aesthetic impacts. -

A public meeting was held to obtain the public's views on the
alternative plans, after circulation of the draft report and EIS. Public
views and concerns expressed at that meeting and written comments received
during the review period are contained in Appendix A of the Survey Report.
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PUBLIC INVOLVEMENT PROCESS

OBJECTIVES

1. The public, as broadly interpreted by the U.S. Army Corps of Engineers, i
any affected or interested non-Corps of Engineers entity; other Federal and
state government entities and officials; public and private organizations, and
jndividuals. In thisastudy, the public participation program was directed to
maintaining information flow, achieving a mutual understanding and acceptance
of the problems and opportunities, and attainment of interest level for proper
decision making. Without an active program, a wel1-formulated and socially
acceptable solution would not have been achieved.

2. The objectives of the public participation program were:

a. To inform citizens of the current Corps of Engineers planning process
and direction. '

b. To surface key planning issues and concerns sO that they are given
full consideration.

c. To help formulate and review potential plans of improvement.

d. To offer technical, historical, and localized information pertinent to
the study.

e. To provide a communicative forum between the Corps, local agencies,
advocacy groups, and interested citizens on the subject plan and problems.

TECHNIQUES

3. The types of public participation forums in this study were small
meetings, workshops, formal meetings, and correspondence.

a. Informal Meetings. These meetings were of less than 10 persons with
specific invited agency personnel, group representatives, or citizens. These
meetings were undertaken at various intervals throughout the study, usually in
conjunction with site visits to help the planners obtain information and
address certain issues.

b. Workshops. These meetings were informal exchange sessions numbering
from 10 To 50 persons. The purpose was to promote the full airing of various
views in recognition of current Corps' planning efforts. Public information
fact sheets were issued to jnterested parties prior to the meetings.

c. Public Meeting. A public meeting was held at the key point in the
study effort. The purpose was to notify all interested parties of the
planning effort to date and to obtain views of the various items on the
agenda. The meeting, presided by the District Engineer, included a summary of
findings to date, an informal question and answer period, & presentation of
formal statements of others, and tentative conclusions. A public notice of
the meeting was issued to the media and to the general public.

~d. Corres ondence. Government agencies, other organizations, and
individuals were invited to submit comments during various phases of the

reporting process.
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ACTIVITIES CONDUCTED

4. Study Announcement. The initiation of survey investigations was
publically announced to interested public agencies, special interest groups
and individuals on 24 June 1980.

5. Interim Inter-Agency Meetings. During the period February 1980 through
December 1980, Corps representatives were active participants in the
inter-agency Committee on Small Hydroelectric Power Systems, sponsored by the
Department of Planning and Economic Development (DPED}, State of Hawaii.
Members of this committee included representatives of the sugar industry,
utilities, the State university, the State water resources and energy
agencies, and the Corps. Considerable information was exchanged regarding the
status and plans of the various entities in the field of hydropower
development.

6. Notice of Intent and Initial Scoping Meeting. A Notice of Intent to
prepare a Draft Environmental Impact Statement and to conduct a project
scoping meeting was issued 11 December 1980 for publication in the Federal
Register (Noticed in 46 FR 1005, 5 Jan 81). A1l interested agencies and the
public were invited to attend. The initial scoping meeting was held 5 January
1981 at the offices of the Honolulu District, U.S. Army Corps of Engineers.
Representatives of the U.S. Fish and Wild)life Service, National Park Service,
U.S. Geological Survey, State Fish and Game, State Parks, State Division of
Water and Land Development, and the Corps were in attendance. Potential
project impacts to sports fishery, to instream flows, and recreational/
aesthetic opportunities were brought to attention.

7. Reconnaissance Report. The initial report describing the need,
justification, and schedule of activities for the Wailua River investigation
was issued to the Corps' Office of the Chief of Engineers (OCE) on 5 February
1981. Approval of the report was granted 20 February 1981. Subsequently, the
report was made available for information to the public agencies and the
general public.

8. Public Workshop. A public notice was issued on 19 January 1981 announcing
a public workshop for the study. The workshop was held on 12 February 1981 at
the Kapaa Neighborhood Center, Kapaa, Kauai. The purpose of the informal
meeting was to obtain local information which would aid the formulation and
evaluation of plans. The meeting, presided by the project engineer, elicited
considerable responses from the 25 persons in attendance. Organizations
represented included the U.S. Fish and Wildlife Service, Soil Conservation
Service, Kauai Electric Company, Kauai Community College, Sierra Club, Lihue
Plantation, and Kekaha Sugar Company. Although there were no formal
statements presented, there were many informal views shared on several

issues. Important items raised were the need to consider a large storage
structure, possibility of increasing diversions to the Wailua River drainage
area, and the evaluation of impacts on aesthetics and stream habitat.

9. Final Scoping Meeting. In further compliance with the intent of the
National Environmental Policy Act (NEPA), a second EIS scoping meeting was
held during the same week as the public workshop. The scoping meeting was
held on 13 February 1981 at the County Civil Defense Headquarters, Lihue,
Kauai. A letter was issued to significant organizations and individuals prior
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to the meeting. The purpose of this meeting was to give local island of Kauai
interests and officials an opportunity to participate in the EIS process.
Personnel at the meeting included representatives of County and State
agencies, the U.S. Fish and Wildlife Service, and Lihue Plantation.
Significant issues included concern for effect on the electric rates and
beneficiaries, the potential turbidity effects in the stream, the protection
necessary for native stream life and aesthetic impacts.

10. Public Meeting. A formal public meeting was held on 28 July 1982 at the
Wilcox Elementary School Cafetorium, Lihue, Kauai, presided by the District
Engineer. The combined draft Interim Survey Report and Environmental
Statement was issued to public agencies prior to the meeting. The transcript
of the meeting is contained within this appendix. The meeting was well
attended (39 signees, excluding Corps personnel) by the general public,
government agencies and private entities. Represented were personnel from the
County of Kauai, the State of Hawaii Department of Land and Natural Resources,
the State Public Utilities Commission, Kauai Electric Division (KED), Amfac,
and Lihue Plantation. Two persons provided formal written testimony,

Mr. Alton Miyamoto, Engineering Manager for KED, and Mr. E. W. Broadbent, Vice
President of Amfac, Incorporated. Each were supportive of the Corps project
planning. Mr. Miyamoto, however, expressed a reservation that KED would
prefer to control all energy output in lieu of offering preferential rates to
governmental and public entities. Mr. Broadbent indicated that the project is
worthy of further consideration but added as presently formulated, the project.
would not be financially attractive for private investment. A local resident
of the North Fork Wailua River area, Mr. Frank Marrero was concerned about
impacts on the flow regime, construction noise and activities of the South
Fork Wailua and the North Fork Wailua. Two other persons, including

Mr. Walter Smith of Smith's Motor Boat Service were concerned if the plan
would significantly impact the depths near the boat excursion area. The
overall tenor of the meeting appeared favorable. There was no opposition to
the study nor any unresolved issues raised.

11. Comments on Draft Report. The draft Interim Survey Report with
Environmental statement was issued to relevant governmental agencies for
review on 30 June 1982. Notice of the report was provided in the Federal
Register on 16 July 1982 (47 FR 137) and the comment period was scheduled to
terminate on 30 August 1982. Several concerns were raised in response to the
report. The State of Hawaii Department of Land and Natural Resources were
concerned about the financial impacts to the sponsoring agency and impacts on
a sport fishery located on the North Fork Wailua River. The US Environmental
Protection Agency (EPA) expressed reservations on maintenance of water
quality, on the impacts to the aquatic environment during Tow flows, and
compliance to Section 404 guidelines. The US Department of the Interijor
commented on the aesthetic values and scenic quality of the Wailua Falls.
Supportive statements were received from the Mayor, County- of Kauai; the

Governor, State of Hawaii; and the Chief Officer of the State of Hawaii

Department of Land and Natural Resources. The balance of the responses
received from agencies were without significant comment.

12. Power Marketing Agency Coordination. In conjunction with the Western
Area Power Marketing Kgmin1sfrafion's work effort for their Power Marketing
Study (Appendix F), several informal meetings were held 22 to 23 September
1982 at the Lihue Plantation conference room, Lihue, Kauai. The meetings were
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conducted by Western personnel through the assistance of the Office of the
Mayor, the County Council of the County of Kauai, and Lihue Plantation. The
purposes of the meetings were to obtain public views on the sale of energy and
the views of specific public organizations for power and energy demand related
to the potential establishment of public preference entities. The public
organizations and individuals attending the meetings and related briefings
expressed optimism for the need and use of alternative energy system. The

of ficials of the local utility, KED, repeated their preference that all energy
developed should be under their direct control.

13. Final Report. This Final Interim Survey Report and Environmental
Statement has been submitted by the Division Engineer, Pacific Ocean Division
to the Corps' Board of Engineers for Rivers and Harbors for final review and
further processing.
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