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Mg. Jackie Parnell

KRP Information Services
P. 0. Box 27506
Honolulu, Hawaii 96827

Dear Ms. Parnell:

Subject: Wailuku River Hydroelectric Project Final EIS

We have completed our review on your Final EIS submitted on
August 17, 1989.

The judgment in question is whether the Final EIS is an acceptable
or non-acceptable document under Chapter 343, Hawail Revised
Statutes, as amended.

As we represented earlier, in our view, acceptance means that the
document fulfills the definition of an Environmental Impact
Statement (EIS), adeguately describes identifiable environmental
impacts, and satisfactorily responds to comments received during
the review of the statement.

The EIS meang to us that an informational document has been
prepared in compliance with the rules and regqulations preomulgated
under Chapter 343-5 and which discloses the environmental effects
of the proposed action, effects of the proposed action on the
economic and social welfare of the community and State, effects of
the economic activities arising out of the proposed action,
measures proposed to minimize adverse effects and alternatives to
the action and their environmental effects.

We are of the opinion that a major purpose in accepting or not
accepting a statement, as suggested under Title 11, Chapter 200 of
the Administrative Rules, is that the document adeguately
discioses environméntal impacts and satisfactorily responds to
comments.,




Ms. Jackie Parnelihi - 2 - e HA-2185

Cconsidering our focus on the reguirements for information and
disclosure as having been adequately met, and, we £find the
document acceptable under Chapter 343, Hawaii Revised Statutes, as
amended and the Administrative Rule.

In our view, the document, in and of itself, should not be used as
a vehicle to promote or detract from any required subsequent judg-
ment on the proposed project itself., We have consistently main-
tained this posture in the past.

We should point out that the acceptability of this statement is
based upon criteria set forth, and as such, we nevertheless have
concerns relating to the substance within the document itselif,

As such, these concerns relating to substance will be addressed in
the analysis of the CDUA as well as the Petition to Amend the
Interim Instream Flow Standards.

If you have any questions, please feel free to contact Mr.
Roger C. Evans of my staff at 548-7837.

Very truly yours,

lonlitt ik

ILLIAM W. PATY

cc: Kahala Energy Development
Corp.
Board Members
0EQC
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CHANGES MADE IN FINAL EIS
IN RESPONSE TO COMMENTS ON DRAFT EIS

A modified rail transport system has been developed as an alternative to
constructing the access road above Kahoama Stream. This is described in Chapter I
and illustrated in Exhibit I-2A. Exhibits II-3A and II-3B have been added to illustrate
the types of bridges that will be built. The site acreage has been increased from 47 to 52

acres to allow for the possibility of on-site storage.

A new map has been added (Exhibit II-7) showing Conservation District
boundaries in the project area. Minor word changes have been made in several sections
in response to comments and to correct errors.

Two additional appendices are included. Appendix C consists of the report on the
additional field studies and stream flow impact analysis performed in May, 1989.
Appendix D is a report of the archaeological reconnaissance study dore in 1986,
included in response to requests by commentors.
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SUMMARY

The Wailuku River Hydroelectric Power Company, Inc, a wholly-owned
subsidiary of Kahala Energy Development Corporation, both Hawaii corporations,
proposes to build a 10 megawatt hydropower plant along with appurtenant structures
on the Wailuku River, utilizing waters from the Wailuku River and Kalohewahewa

Stream.

The proposed project site is located on the eastern coast of the island of Hawaii,
approximately 2.5 miles west of the town of Hilo. The project area lies between
elevations of 1,000 feet and 2,000 feet within the Hilo Forest Reserve and the Hilo
Closed Watershed on lands owned by the State of Hawaii. The principal waterways to
be used are the Wailuku River and Kalohewahewa Stream.

The proposed project consists of three diversion structures, a powerhouse,
penstocks, access roads, and a transmission line. The total project boundary area covers
52 acres. The amount of land that will be utilized by individual project components is
as follows:

Kalohewahewa Diversion Structures 4 Acres
Wailuku Diversion Structure 15 Acres
Penstock and Access Roads 23 Acres
Power Plant 2 Acres
Transmission Lines 8 Acres

TOTAL 52 Acres

Two of the diversion structures will be located on branches of the Kalohewahewa
Stream and one will be on the Wailuku River. The elevation of the planned diversion
structures is 1940 feet above mean sea level. This is a change from plans previously
submitted in the CDUA and NOP which placed the diversion structures at elevation
1545 feet The combined flows from the Kalohewahewa and the Wailuku will be
fransmitted via penstock to a power plant located on the right bank of the Wailuku
River at elevation 1040 feet.

The maintenance of aquatic habitats is the major environmental concern associated
with the project. Measures to ensure that there will be no significant adverse impacts
on aquatic habitats and species have been incorporated into the design and operation
features of the project.

The project will provide improved access for resource management, including
control of feral pigs. The company will work with the Division of Forestry and Wildlife
to develop a2 management program to enhance native vegetation and habitat for
endangered birds in the project area.
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In addition to a Conservation District Use Permit, the project will require permits
from the Commission on Water Resource Management for Stream Diversion Works and
Stream Channel Alteration, and approval of a petition to amend the Interim Stream
Flow Standards. The project will also require a2 U.S. Army Corps of Engineers permit.
This environmental impact statement is intended to be the principal document to
support these requests.
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CHAPTERI

INTRODUCTION

PROJECT

The Wailuku River Hydroelectric Power Company, Inc, a wholly-owned
subsidiary of Kahala Energy Development Corporation, both Hawaii corporations,
proposes to build a 10 megawatt hydropower plant along with appurtenant structures
on the Wailuku River, utilizing waters from the Wailuku River and Kalohewahewa
Stream. The purpose of the project is to generate electricity for use by residents of the
County of Hawaii utilizing a renewable resource. The project has been designed to
avoid negative impacts on stream habitats that could have resulted from a previously
proposed project on the river.

PROJECT HISTORY

In 1981, the State Department of Planning and Economic Development (now the
Department of Business and Economic Development or DBED), in cooperation with the
U.S. Department of Energy, conducted a study on the potential for hydroelectric power
production in Hawaii. This study was conducted pursuant to the state’s firm
commitment “to expanding its use of indigenous, renewable energy resources to
replace imported petroleum.” The report, Hydroelectric Power in Hawaii: A
Reconnaissance Survey, identifies all existing hydropower facilities and the streams and
rivers on the major islands with the potential for hydropower production. One of the
areas identified as having a high potential for production of electricity consists of the
tributaries and upper reaches of the Wailuku River on the island of Hawaii.

In 1982, the Honolulu District, US. Army Corps of Engineers, prepared a
preliminary technical report on the Wailuku River and Honolii Stream as part of the
Hilo Area Comprehensive Study. The purpose of this study was to identify, on an
initial basis, the need for further investigation. In response to a request by DBED, the
Corps performed site specific feasibility studies for developing hydroelectric power on
the two waterways. This study, completed in 1984, concluded that hydroelectric power
production on the Wailuku River was feasible.

In 1985, the Garratt-Callahan Company, a California corporation, iritiated studies
to prepare an environmental assessment of the area preparatory to applying for
permission from the Department of Land and Natural Resources (DLNR) to divert
water from Hookelekele Stream and the Wailuku river to provide water to a
hydropower plant to be built downstream on the Wailuku River. During 1986, special
studies, including archaeological, flora, fauna, and aquatic surveys, were conducted by
Associated Engineering Consultants for Garratt-Callahan. A Conservation District Use
Application (CDUA) with an accompanying Environmental Assessment was filed with
DLNR on March 21, 1986, and a Notice of Preparation of an Environmental Impact

I-1



Statement (EIS) was published in the Office of Environmental Quality Control (OEQC)
Bulletin on July 23, 1986. :

The public review process produced a large number of constructive comments on
the project. In response to these comments, and particularly on the recommendation of
the aquatic biologist, the project was partially reconfigured to eliminate use of
Hookelekele Stream, a habitat for o’opu. Part way through the project revision process
and preparation of a draft environmental impact statement, for reasons not connected
to the project, the effort was terminated. The CDUA was withdrawn in February, 1987,

In 1988, the environmental studies and other documents pertaining to the project
area were acquired by Kahala Energy Development Corporation on behalf of the
Wailuku River Hydroelectric Power Company. The information in these documents,
updated as appropriate and necessary, provided the background information for the
Environmental Assessment and Notice of Preparation of an Environmental Impact
Statement published in 1988 in conjunction with a new CDUA. Additional studies and
surveys have been conducted to support this environmental impact statement.

PRESENT PROJECT

Since the time of submittal of the CDUA and the Environmental Assessment by
Kahala Energy, several revisions have been made to the project concept. The purpose of
the proposed revisions, which will be discussed below, is to enhance the project
environmentally while at the same time providing project reliability.

The major revision to the project is the relocation of the diversion works from
elevation 1,545 feet upstream to elevation 1,940 feet. While this requires an increase in
penstock and access road length, it provides three very beneficial enhancements. First,
it locates the diversion works at an elevation in the stream channels that do not provide
habitat for the Lentipes nor other fish species. No sightings have occurred at this
elevation. Only a very limited amount of atyid shrimp, which are much more abundant
at lower elevations, have been observed at elevations of 1900+ feet. Secondly, the
geologic conditions of the river are much more conducive for diversion structures and
diversion works. Consequently, the structures will be substantially smaller and less
evident. Thirdly, at the higher elevation, less water is required to generate an equal
amount of power than at the lower diversion site. This leaves more water in the
streams, allows for the downsizing of the penstock, and provides more reliability to the
owner and the end user.

Other modifications include the relocation of the penstock to the south of the
Wailuku River. One reason for this is to avoid the slide area and fault system located in
the Lauiole Falls area. While the penstock is somewhat longer, it will also be much
easier to construct. The penstock was also relocated to avoid impacts to the Lentipes in
the Hookelekele Stream during construction and maintenance of the access roads and
penstock.

I-2



CHAPTER II

DESCRIPTION OF PROPOSED ACTION

PROJECT AREA

The proposed project site is located on the eastern coast of the island of Hawaii,
approximately 2.5 miles west of the town of Hilo (Exhibit II-1). The topography and
features of the area are depicted on the U.S. Geological Survey (USGS) Piihonua
Quadrangle Map, Island of Hawaii, South Hilo District. The project area lies between
elevations of 1,000 feet and 2,000 feet within the Hilo Forest Reserve and the Hilo
Closed Watershed on lands owned by the State of Hawaii. The three proposed
diversion structures, penstock intakes, and upper portions of the penstocks will be
located within State Conservation District lands designated as subzone (P) Protected.
The proposed powerhouse and lower portions of the penstocks will be located within
State Conservation District lands designated as subzone (L) Limited. The principal
waterways to be used are the Wailuku River and Kalohewahewa Stream. Hookelekele

Stream will remain free flowing.

Because most of the area is within the Closed Watershed, access is restricted. No
stream-related recreation activities are permitted. Hunting for wild pigs is allowed
upon securing permission from the Department of Land and Natural Resources.

The Hawaii County Department of Water Supply maintains three intake structures
and pipelines in the area. The primary intake is at Kahoama, providing approximately
6 million gallons per day (MGD). The Pukamaui and Lauiole intakes provide 1.5 MGD,
Projected demand is 10 MGD. During the dry season, Kahoama plus all of the water in
the Wailuku River system cannot provide enough water for the City of Hilo and a well
source supplies the additional water needed.

The U.S. Geological Survey (USGS) maintains a gaging station, No. 16704000, on
the right bank of the Wailuku River approximately 0.2 miles downstream from its
confluence with Hookelekele Stream.

There are no electrical utilities located on the parcel. An existing 69 Kv
transmission line lies approximately 5,100 feet to the east at Akolea Road. The
transmission line is owned and maintained by the Hawaii Electric Light Company
(HELCO). A 12 Kv line runs north and south to the east of Piihonua.

PROJECT DESCRIPTION

The project consists of three relatively small diversion structures, two on branches
of the Kalohewahewa and one on the Wailuku River. The elevation of the planned
diversion structures is 1940 feet above mean sea level. This is a change from plans
previously submitted in the CDUA which placed the diversion strcutures at elevation

o-1



1545 feet. Water from the Kalohewahewa will be transmitted southerly, crossing the
Wailuku River to a point of bifurcation on the south side of the Wailuku River. The
combined flows from the Kalohewahewa and the Wailuku will then be transmitted via
penstock easterly parallel to the Wailuku River, crossing the Kahoama Stream to the
project power plant. The power plant will be located at the site previously proposed on
the right bank of the Wailuku River at elevation 1040, approximately 1,000 feet
downstream from the USGS gaging station #16704000. The location and drawings of
the project are presented in Exhibits II-1 through I-7.

The electrical transmission line from the power plant will be pole mounted and
extend easterly approximately 5,100 feet to connect with the existing 69 KW line on
Akolea Road owned by Hawaii Electric Light Company (HELCO). If satisfactory
arrangements can be made, the generated power will be sold to HELCO. Arrangements
with other end users are being investigated..

1

Electrical power and telephone services will be required at the diversion dam sites.
Facilities for said services will be installed with the penstock as shown in Exhibit II-2.

Access for the project will be obtained by utilization of existing roadways and by
construction of access roads. The access_roads, wherever possible, will follow the
penstock and pipeline alignments. :

Also, as part of this project, facilities will be installed to deliver water from the
power plant tailrace to the Hawaii County Department of Water Supply facilities. The
tentative point of delivery is near Reservoir #1 at approximate elevation 1000”.

The amount of land acreage needed to construct the project is 52 acres. Individual
project component needs are as follows:

Kalohewahewa Diversion Structures _ 4 Acres

Wailuku Diversion Structure 15 Acres
Penstock and Access Roads : 23 Acres
Power Plant : 2 Acres
Transmission Lines : 8 Acres
TOTAL 52 Acres
DIVERSION STRUCTURES

Three diversion structures will be required for this project. Locations for the
diversions are presented in Exhibit II-3. One benefit realized by the relocation of the
diversion structures to the 1,940 foot elevation is the simplicity of diverting at these
locations. Larger structures will not be required. Foundation materials are competent
basalt rock, making a positive cutoff relatively easy.

Two diversions will be on the forks of the Kalohewahewa. At the present location,
the concrete and rock diversion should not exceed 10 feet in height at either location.

o-2
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(The previously planned diversion lower on the stream was in 2 deep canyon setting,
requiring a substantially higher and larger structure.) No pondage is planned on the
Kalohewahewa except a minor amount within the channel itself.

The diversion on the Wailuku will be somewhat larger and higher extending up to
15 feet in height. Pondage of approximately 80 acre-feet will be provided requiring the
use of 10 land acres.

Exhibit TI-4 and TI-5 detail the diversion structure and diversion works anticipated
at all three sites. In the narrow channel locations chosen, concrete and rock diversion
weirs will divert water into the diversion works which will be constructed on the south
channel wall. A 2’ x 2’ weir will be constructed at each of the three locations to allow
the proposed conservation flows to pass. Sediment, for the most part, will be kept
within the channel by use of a sloping wall. Sediment that enters the diversion works
will be released through sluice gates at two locations.

A bar screen will be installed for the removal of leaves and other debris. As no
Lentipes nor any other variety of fish and very few atyid shrimp have been observed at
this elevation, no effort will be made to preclude their entrance from the penstock. It is
felt that the velocities in the channel will be such that the shrimp that are present can
easily avoid entrance forces. The bar screen will be equipped with a mechanical rake
and trash conveyor to effectively remove materials from the screen.

The water surface elevation will be maintained by use of sensors which will
regulate water flows through the turbine needle valves. Telephone capability is
required to facilitate this function.

Construction activiies will require diversion of water flow through the
construction zone by the temporary installation of a large diameter culvert and a coffer
dam upstream from the construction zone. Some rock excavation will be required as
part of the construction of the diversion works. Rock excavation will also occur for the
installation of the first several hundred feet of the penstock.

PENSTOCKS

Water will be conveyed in either steel or concrete pipe from the diversion
structures to a steel bifurcation structure at an approximate elevation of 1,900 feet. The
pipeline from Kalohewahewa Stream will be 48-inches in diameter and 4,400 feet in
length. The second pipeline from the Wailuku River diversion will be 54-inches in
diameter and 1,400 feet in length. The steel bifurcation will be shop fabricated ina “Y”

 configuration with incoming pipe sizes of 48-inch and 54-inch, and an outgoing size of

60-inch. Steel reinforcement rings will be welded at strategic locations and the whole
bifurcation unit will be encased in a reinforced concrete thrust block. The 60-inch
diameter penstock, which will run in an easterly direction to the powerhouse, will be
approximately 13,500 feet long. The penstock locations are shown in Exhibit II-3.
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Penstocks will be installed underground at all locations where sufficient cover
material is available. At locations where rock is on or near the surface, the penstocks
will be supported on concrete saddles anchored to the rock at 20 to 40 foot intervals,
Steel straps will be bolted to the saddles to secure the pipe in place. All concrete
saddles will have reinforcing steel and a foundation below grade to a minimal depth of
3 feet.

The penstock alignment requires crossing the south fork of Kalohewahewa below
the diversion and over the Wailuku River at an approximate elevation of 1,900 feet. The
penstock also crosses the Kahoama Stream near the present Department of Water
Supply intake at the termination of an existing access road. Penstock crossings will be
either concrete supported and keyed into each embankment or included as part of the
access road bridges.

Clearing for the penstock will be done at the same time as the access road clearing,
A qualified botanist and biologist will be part of the survey team that establishes the
exact route for the road and penstocks to insure minimal tree removal and disturbance
of wildlife, with the specific assignment of avoiding any rare or endangered species.

The wall thickness of the penstock will vary from 1/4 inch at the intake to 5/8 inch
at the powerhouse to accommodate the varying head on the pipeline from 0 to 900 feet.
The penstock will be delivered in 40 foot sections with beveled ends to facilitate field
welding of the sections.

Combination air release/vacuum valves will be provided at all high points and at
intervals not to exceed two to three thousand feet. The air/vacuum valves are provided
to allow entrapped air to escape which could restrict pipeline flow and also allows air to
enter the penstock in the event of a penstock break or blockage to prevent collapse of
the pipeline. The air/vacuum valves will be installed in conjunction with pipe access
manholes which will allow access for maintenance and inspection of the penstock.

Two conduits will be installed along the penstock route, one for 3-phase 5 Kv
cable, and the other for telecommunications to the diversion sites. This will provide for
power to operate gates at the diversion dam and also provide for head level control,

POWERHOUSE

The powerhouse will be 40 feet by 102 feet in size, with a reinforced concrete
foundation and pre-fabricated metal building as shown in Exhibits I-6 and II-7. It will
be located approximately 1,000 feet downstream of the existing USGS gage. A tailrace
will be constructed to dissipate the energy and direct the flows from the turbine back to
the Wailuku River. An 18 inch pipe will be connected to the tailrace to convey a portion
of the water to the County water system.

Twin-jet impulse turbines have been selected for the site. Due to the wide
variability of flows, two identical turbines will be installed to provide for higher
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efficiencies over the range of flows. Each turbine will have a name plate rating of 6,630
brake horse power operating under a net head of 850 feet and a flow rate of 80 cfs.

The turbines will be direct connected 3-phase, 60 cycle synchronous type
generators generating at 4,160 volts. The generators will be rated at 5,000 kilowatts each
for a total plant capacity of 10 megawatts.

The estimated average annual output of the fadility is 35,000,000 kilowatt hours.
The voltage will be boosted to 69,000 Kv at the substation adjacent to the powerhouse
before transmitting to the HELCO network.

TRANSMISSION AND TELEPHONE LINES

The transmission line will follow a 75-foot wide corridor approximately 5,100 feet
in length until it connects with the 69 Kv HELCO utility transmission line at Akolea
Road approximately 1,900 feet south of the intersection with Waianuenue Avenue and
Pilhonua Road. The transmission line will be wood pole construction with raptor
protection.

The telephone line will follow the same alignment and will be installed on the
same poles.

ACCESS ROADS

Access roads to all components of the project are as shown on Exhibit II-3. The
sole existing access to the project site is by a paved and graveled Hawaii County
Department of Water Supply road. This road begins at Piihonua Road and traverses to
the County’s diversion facilities on the Kahoama Stream. Access to the power plant will
be off this main road following the corridor of the transmission line and a water
delivery pipeline from the power plant tailrace to the County water system. From the
power plant, all access roads will be located along the penstock route except where it
may be necessary to deviate from the penstock alignment because of steep terrain.
Exhibit II-2 shows the proposed configuration between the access roads and the
penstock.

Three bridges will be required. Typical sections for the bridges are shown in
Exhibit II-3A and II-3B. The first crosses Kahoama Stream at the termination of the
County Department of Water Supply Road. The second bridge will be over the
Wailuku River at approximate elevation 1,900 feet. The third bridge will cross the south
fork of the Kalohewahewa. The bridges at the Kahoama and the Kalohewahewa will be
single span, 30 to 50 feet in length. The foundation will be spread footings constructed
directly on bedrock. The Wailuku River bridge will be a two-span structure 150 to 200
feet in length. The foundation again will be spread footings supported on bedrock. Itis
intended that the major bridge span will provide free-flowing conditions for the
Wailuku channel. Because that span will be 100 to 150 feet in length, the beams will be
constructed of steel, delivered to the project in several sections, and field bolted together
prior to installation. All other major components will be constructed of concrete.
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Because of heavy rainfall and potential erosion problems, an alternative to
constructing the access rod system above Kahoama Stream has been developed and
investigated. This option, which utilizes a modified rail transport system, is displayed
as Exhibit II'2A. This option calls for the removal of trees, brush, and other taller
vegetation in a relatively narrow corridor to ground level leaving ground cover and
root systems in place. The penstock is required to be constructed above ground
supported by concrete pedestals spaced approximately 20 feet apart. Footings for the
pedestals would be excavated to bedrock and concrete brought in by helicopter.

Between the concrete pedestals, two ASSHTO Type II prestressed concrete beams
or equivalent would be placed to support the rail system. A motorized rail vehicle
would be designed and built capable of carrying construcion and maintenance
personnel and equipment. The vehicle would be equipped with a hoise to allow it to
transport pipe during construction and maintenance operations.

The penstock route would be essentially the same as shown in Exhibit II-3. The
road access system below Kahoama Stream will be the same as previously proposed.

Except during construction, it is not anticipated that a large number of personnel
will be using the access road system. A mutually agreeable arrangement will be made
with the County Department of Water Supply to allow project personnel and
equipment access as necessary. The lockable entries will remain, and control of access
will continue to be retained by the County Water Supply Department and the State
Department of Land and Natural Resources. A system will be developed in
cooperation with the County and DLNR to provide access for hunters and other
individuals interested in obtaining access to use the project access roads beyond
Kahoama Stream.

The construction of the upper portion of the access road system west of the
Kahoama Stream will require clearing and grading by a bulldozer and other road
building equipment. Drainage culverts will be installed as necessary. To better support
the construction and maintenance vehicular traffic, a 6-inch layer of crushed rock will
be placed.

The total length of access roads for the project will be approximately 22,000 feet.
The road system is vital to both the construction and maintenance activities of the
project.  After the construction phase, the road system will be maintained for
maintenance of diversion structures and penstock and also for ongoing resource
management activities in the area.

MAINTENANCE

Regular maintenance for the diversion works, forebays, and penstock will be at
monthly intervals, with a two-man crew working approximately 20 hours each month.
Additional labor may be necessary for emergency maintenance that may be required
after major storms.
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Regular maintenance and operation for the power plant will be on a scheduled and
on call basis with a two-man crew. Additional labor will occasionally be required for
routine and emergency maintenance.

HELCO is expected to maintain supervisory coordination with the facilities for
monitoring and load dispatching of power. It is expected that HELCO will assume
ownership and maintenance responsibility for the transmission line.

MANAGEMENT

The maintenance of conservation flows in the Wailuku River is the major
management concern for this project. Measures to ensure maintenance of this flow will
be incorporated into the design and operation features of the project.

In addition, the company will work with the Division of Forestry and Wildlife to
develop programs to enhance the native habitats in the project area, such as providing
opportunities for increased pig hunting, :



CHAPTER III
ENVIRONMENTAL SETTING
PHYSICAL AND BIOLOGICAL CHARACTERISTICS
Regional Setting

The proposed hydroelectric project is located on the Wailuku River on the island of
Hawaii, the largest of six major islands in the State of Hawaii. The project site is
approximately 5 miles west of Hilo, the economic and political center of the island and
its main port.

The Wailuku River has the greatest length and the largest drainage area of all the
streams in the State of Hawaii. It begins at an elevation of approximately 10,830 feet
near the summit of Mauna Kea and enters into the Pacific Ocean near Hilo, a distance of
about 42.6 miles. The river drains approximately 256 square miles of forest reserve,
agricultural, and urban lands. In this volcanic terrain, stream channels can diverge at
cones and vents splitting surface runoff into different avenues at higher elevations.
Complex geology such as lava tubes and intrusive dikes also result in gains and losses
to stream flow from groundwater movement. The relatively high rainfall and moderate
temperatures are conducive to heavy vegetation; grass, shrubs, ferns and trees are
prevalent in the upper drainage basin. The hydroelectric site is in the central portion of
the drainage basin. The Wailuku River basin is depicted in Exhibit ITI-1.

Climate

The Island of Hawaii has a semi-tropical climate with wide variations across the
island in temperature and rainfall. Temperatures range from 58 to 90 degrees along the
coastal plain to subfreezing in the mountains. The high altitudes of Mauna Loa,
elevation 13,653 feet, and Mauna Kea, elevation 13,796 feet, block and force the rise of
moisture-laden trade winds to create an orthographic rainfall pattern. Rainfall is
highest between sea level and 6,000 feet elevation with the heaviest rainfall (over 300
inches annually) occurring on the slopes of Mauna Kea at 2,000 to 3,000 feet elevation,
just north of the Wailuku River. Above this altitude, rainfall diminishes so that the
upper slopes of Mauna Kea are semi-arid. Highest rainfall occurs during the winter
months from October through April. Rainfall in the Wailuku River basin is shown in
Exhibit III-2.

Geology

A geological reconnaissance survey of the project area was conducted in March
1986 to look for slope stability features and to observe bedrock geology for a landslide
hazard analysis. The description of the geology of the area is based on that report and a
geotechnical investigation made by the U.S. Army Corps of Engineers as part of their
1984 Wailuku /Honolii Hydropower Study (see Reference List at end of document).
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A physical division of the area's geological structure exists at the Wailuku River.
Formations to the north of the river are those of Mauna Kea’s volcano series, while the
area to the south consists of Mauna Loa volcano formations, all of which date back to
the Pleistocene Age.

The Mauna Kea's Hamakua volcanic series is a permeable basalt, but an overlying

South and east of the Wailuku River the surface rocks consist of the Ka'u volcanic
series of Mauna Loa, an extremely permeable basalt that is too recent in origin to have
had formed a deep soil and saprolite top layer. Patches of Pahala ash lie on some older
Mauna Loa lavas near the Wailuku River but are insignificant in contrast to the wide
extent of bare Ka’u lava over the remainder of the area,

The Ka'u series, which erupted from Mauna Loa following the main deposition of
Pahala ash, is relatively thin in section, perhaps 25 feet thick in the Hilo region. Beneath
the ash is the initial Mauna Loa basalt formation -~ the Kahuky series - also
extraordinarily permeable. The result of permeable surface and subsurface formations,
even though a discontinuous strata of ash lies between them, is a lack of appreciable
surface runoff and the occurrence of high infiltration and subsurface flow rates. Also
contributing to the large infiltration rates are low slopes of Ka‘u volcanics over much of

Slope stability hazards in the Project area range from low to high. A moderate to
high rating is assigned to areas with known rock slides, to areas with suspected rock
slides, and to areas with steep slopes. A low rating is assigned to all areas with no
defined landslide features and gentle slopes. Slope stability is discussed further in the

The soils of Hawaii have been mapped by the U.S. Soil Conservation Service.
Because the surveys of soils in the project area were made at a low-intensity or
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reconnaissance level, the information must be considered preliminary. Soil samples
will be taken during the design phase to verify the physical properties. According to
the soil survey, the general soil classification of the project site is the Akaka-Honokaa-
Kaiwiki association. According to the soil survey, these soils are deep, gently sloping to
moderately well-drained and well-drained soils that have a moderately fine textured
subsoil on uplands.

Soils are generally of the Kaiwiki Series (soil survey code KaE, KaD and KaC -- see
Exhibit HI-3). These soils consist of well-drained silty clay loams which form a series of
volcanic ash layers and thus have a banded appearance. Typical mean annual soil
temperature is 70 degrees and rainfall averages 150 to 200 inches annually. Slopes vary
from 0 to 35 percent.

The deep valleys of the Wailuku River and other streams are classified as Rough
Broken Land (soil survey code RB). RB is a miscellaneous land type that consists of
very steep, precipitous land broken by many intermittent drainage channels. It occurs
primarily in gulches, where slopes are dominantly 35 to 70 percent. The soil material
ranges from very shallow to deep. Stones and rock outcrops are common in some areas.

Hydrology

Although the uppermost reaches of the headwater tributaries of the Wailuku River
are considered intermittent, the mainstream flows continuously to the ocean year
round. The Wailuku River drainage area is estimated to be approximately 230 square
miles although only 149 square miles is thought to contribute to runoff. In this volcanic
terrain, stream channels can diverge at cones and vents splitting surface runoff into
different avenues at higher elevations. Also, complex geology such as lava tubes and
intrusive dikes result in gains and losses to streamflow from groundwater. Thus,
surface topology may not be indicative of the contributing drainage area for the
Wailuku River (US Army COE, 1984). The Wailuku River drains through the Hilo
Forest Reserve, agricultural lands and urban areas. Most of the area within the
proposed project site is located on Hilo Forest Reserve with some agricultural lands
located at the lower end.

The Wailuku River follows the approximate boundary between Mauna Loa and
Mauna Kea volcanoes. The stream bed consists of lava flows from Mauna Loa which
overlapped older Mauna Kea flows. The stream channel is stable due to the lava
streambed. The streambanks are composed of fine to very coarse material and support
dense vegetation growth. The dominate substrate in the river within the project area is
bedrock and boulder. The river is characterized by a series of plunge pools at the
higher elevations and by numerous waterfalls at elevations below 2,200 feet. There is
an accretion of stream flow gradually downstream due to tributaries and discharge
from large springs. A total of 13 tributaries enter the Wailuku River; two are found
within the project site, the Hookelekele and Kalohewahewa Streams. The Hookelekele
is joined by the Kalohewahewa at an elevation of approximately 1,420 feet and then
enters into the Wailuku River at approximately 1,100 feet. At this point, the
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Hookelekele contributes approximately 60% of the total flow in the Wailuku River (U.S.
Army COE, 1984).

The Hookelekele is a second-order perennial stream that drains both the Hilo
Forest Reserve and agricultural lands. Its headwaters are located near an elevation of
2,060 feet. The drainage area for the Hookelekele Stream is about 16 square miles and
has an estimated average annual flow of 114 cfs (U.S. Army COE, 1984). A majority of
the flow in the Hookelekele Stream comes from the Kalohewahewa Stream which is
another second-order stream that flows entirely through the Hilo Forest Reserve. The
headwaters for the Kalohewahewa Stream are located above 3,000 feet elevation.

The USGS has maintained a gaging station (No. 16704000) on the Wailuku River
with daily stream records dating back to 1928. The gage is at an elevation of 1,090 £t and
is located within the project area on the south bank of the river, 0.2 miles downstream
from its confluence with Hookelekele Stream.

The average annual discharge during the period of record is 274 cfs. The Wailuku
River exhibits a great variability in flow regime, both seasonally and over shorter
intervals. Rapid fluctuations in discharge occur in response to rainfall. The highest
daily mean discharge, 22,200 cfs was on January 8, 1975, and lowest, 0.31 cfs persisted
for several days in February 1963. The lowest discharge recorded was 0.15 cfs and the
highest was 80,200 cfs (Yee, et al. 1986).

Daily flow records for the pericd of record from 1928 through 1988 on the
mainstem Wailuku River (station number 16704000) were used to establish mean
monthly pre-project flow conditions within the study area. Partitioning of flows
between the Wailuku River and the Hookelekele Stream were established as 40 percent
and 60 percent of the gage readings based on the analysis presented by the U.S. Army
Corps of Engineers (1984). Flows within the Kalohewahewa Stream were estimated as
60 percent of the Hookelekele Stream based on site reconnaissance of the channel
morphology and observations made by the FWS (1984) and Archer (1989). Mean
monthly flows based on the percent reallocations of the daily flow readings are
presented in Table ITI-1.

The Hawaii County Department of Water Supply maintains three intake structures
and pipelines in the area. The primary intake is at Kahoama, providing approximately
6 million gallons per day (MGD). The Pukamaui and Lauiole intakes provide 1.5 MGD.
Projected demand is 10 MGD. During the dry season, Kahcama plus all of the water in
the Wailuku River system cannot provide enough water for the City of Hilo and a well
source supplies the additional water needed.

Water Quality

The Wailuku River has been proven to have relatively high quality water. As
noted above, the city of Hilo diverts water from the Wailuku River for potable water. In
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TABLE -1

MEAN MONTHLY PRE-PROJECT FLOWS (cfs)
FOR THE WAILUKU RIVER PROJECT

Wailuku Wailuku Hookelekele Kalohewahewa
Gage Biver' Stream? Stream?®
Jan 283.0 113.2 169.8 101.9
Feb 310.8 124.3 186.5 111.9
Mar 412.6 165.0 247.5 148.5
Apr 411.1 164.4 246.6 148.0
May 230.0 92.0 1380 82.8
Jun 123.4 49.3 74.0 44.4
Jul 193.4 77.1 115.6 69.4
Aug 296.3 118.5 177.8 106.7
Sep 153.9 61.6 92.4 55.4
Oct 173.0 68.9 103.4 62.0
Nov 352.2 1410 211.4 126.9
Dec 351.8 140.8 211.2 1267

1 =40% of USGS Wailuku Gage
=60% of USGS Gage between Wailuku River and Kalohewahewa Stream Confluence
3 =60% of Hookelekele Stream Flow
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March 1983, the State of Hawaii Department of Health tested the water in the Wailuku
River and found no detectable levels of metals or pesticides. The only detectable
substance was nitrates, at 0.2 parts per million (ppm), which is well within the state
standard.

The Wailuku River is characterized as a clear unpolluted stream with low to
moderate primary productivity, low phytoplankton concentration and low nutrient
content. Water quality measurements were taken by the USGS (Yee, et al. 1986) from
1971 to 1980 at the USGS gaging station (1,090 ft elevation) on the Wailuku River. They
found low specific conductance values (due to high rainfall over a terrain of fresh
volcanic rock) that ranged from 20-75 (mean of 39.25), low dissolved solids, low
turbidity (except during periods of heavy rainfall), low pH values that ranged from 5.7
to 7.8 (mean of 7.0) and high dissolved oxygen levels (due to numerous waterfalls in the
basin). Water temperature fluctuated with ambient conditions and ranged between 14°
and 23° C, During 1978, the water temperature in the Wailuku River increased only 1.4°
C from 80 £t to 4,250 ft elevation.

A sediment station was established in 1977 on the Wailuku River at Hilo (80 ft
elevation) by the USGS. Daily records are collected to monitor the suspended sediment
load discharging from the basin into Hilo Bay and are published annually in “Water
Resources Data for Hawaii and Other Pacific Areas.” Based on records for the first 31
months of operation, the Wailuku River discharged a total of 58,000 tons of suspended
sediment into Hilo Bay. On February 20, 1979, 14,100 tons were recorded,
approximately 24% of the total suspended sediment load for the 31 month period of
record (Yee, et al. 1986).

During periods of heavy rainfall, sedimentation can cause problems to the aquatic
fauna. The erosion of forest soils caused by ‘o’hia dieback and the activities of pigs
have created problems in the upper watershed. Agricultural lands can contribute as
much as 92% of the Wailuku’s sediment load during high flow periods (FWS 1984). The
lower reaches of the Wailuku River are subject to substantial sedimentation. The FWS
(1984) observed thick deposits of terrigenous silt covering the streambed in the
Rainbow Falls and Piihonua Road areas. Sediments completely covered gravels and
small cobbles, coated boulders and filled rock interstices. They noted that sediment
deposition did not appear as great in the reaches surveyed above the proposed project
powerhouse.

While doing aquatic surveys of the proposed project area in March and June, 1986,
Archer (1986) noted that the stream substrate was coated with a thick layer of sediment.
He thought that it was an indication of an increased sediment load due to recent
windstorm disturbance to the surrounding terrestrial environment. In the project area
(during January 1989), sediments were observed entering the river from adjacent
sugarcane fields during periods of heavy rainfall. Yee et al. (1986) reported that some
atyld shrimp collected had necrotic lesions which Chan (1979) suggested were related to
relatively high velocity and silt loads in the Wailuku River. This situation created an
abrasive environment which may have led to the formation of these lesions.
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Aquatic Habitat Within Project Area

Information on the aquatic habitat was obtained from site observations and from
the FWS (1984) and Kelly Archer (1986, 1989). The habitat in the Wailuky River from

the Hookelekele Stream up to Kauwehu Falls (1,170 ft elevation) is characterized by
strongly flowing water and frequent riffle areas separating large, deep pools. The
substrate is predominantly boulder and cobble with intermittent stretches of bedrock.
The habitat from the confluence of Hookelekele Stream to the base of Lauiole Falls
(1,220 ft elevation) on the Wailuku River is composed primarily of deep, slow flowing

exclusively bedrock.

. The Hookelekele Stream between the top of Kauwehu Falls (1,240 ft elevation) and
the base of the unnamed falls on the Kalohewahewa Stream (1,500 ft elevation) is

characterized by riffles and shallow pools. The substrate in this area is varied,
consisting of boulders overlying bedrock, with cobble, gravel and sand found along the
margins of the stream and in the pools. The majority of rocks in this reach are covered
with a brown/golden diatom complex,

The habitat between 1,600 ft and 1,850 ft elevation on the Kalohewahewa Stream
consists of cascades leading into narrow, deep pools. The stream channel is usually
VEry narrow and steep throughout most of this section. The substrate is primarily
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bedrock with incidental accumulations of boulders. At approximately 1,900 ft
elevation, two tributaries join the Kalohewahewa Streamn. The stream channel in these
tributaries is broader and more open than downstream. The substrate is still dominated
by bedrock, however, algae growth on the substrate is more apparent than downstream.
The abundance of algae in this area is probably due to the presence of slower flows
existing in the tributaries which are a result of the wider stream bed and lower gradient.

Aquatic Fauna

Three surveys of the Wailuku River fauna within the project area have been
conducted in recent years (FWS 1984, Archer 1986, 1989). Direct, visual surveys using
face masks and snorkels, along with observations from the stream bank, were employed
to locate and identify aquatic fauna in these studies. Additionally, the (then) Hawaii
Divisior of Fish and Game conducted a survey of the lower Wailuku River (near the
Ocean confluence) in 1966. This survey was conducted to evaluate the river in terms of
suitable habitat for introduced sport-fishing species. A survey of the lower Wailuku
River (below the proposed project site) was performed by the FWS in 1978. A list of the
macrofauna, observed during all known aquatic surveys in the Wailuku River, appears
in Table ITT-2. Also, the USGS (Yee, et al. 1986) collected data on benthic invertebrates,
periphyton, phytoplankton and coliform bacteria from the Wailuku River between 80

and 6,840 ft elevation.

In July 1983, the FWS surveyed five reaches on the Wailuku River between an
elevation of approximately 900 ft (abova Rainbow Falls) and 1,400 ft (above Lauiole
Falls). In April 1984, they surveyed two reaches on the Hookelekele Stream between
1,200 ft (above Kauwehu Falls) and 1,500 ft elevation (near the Kalohewahewa Stream

and Kauwehu Falis on the Hookelekele Stream. These exotic fishes, the introduced
Louisiana crayfish and the bullfrog were the most frequently observed species in the
Wailuku River.

- The most frequently observed native species was the endemic atyid shrimp, opae

vertical walls of plunge pools below each waterfall. It was the only diadromous species
observed above Lauiole Falls on the Wailuku River. The aquatic fauna above this
elevation are generally known to be dominated by insects (FWS 1984). In the
Hookelekele Stream, the atyid shrimp were common along the walls of the channels
and under boulders and larger cobble. High density pockets of atyids were found at the
base of small falls. Gravid females were common. No juvenile atyids were seen in this
reach.

The only native fish found during the FWS surveys was the rare endemic goby,
‘0'oput alamo’o (Lentipes concolor). This was the first recorded sighting of this species in
the Wailuku River or Hookelekele Stream. A total of 15 L. concolor (all adults) were
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observed during the surveys. Two were observed in the splash pool below Lauiole
Falls on the Wailuku River and four in a pool at the base of Kauwehu Falls on the
Hookelekele Stream (just upstream from the Wailuku River confluence). Nine L.
concolor were found in the Hookelekele Stream between 1,200 ft and 1,500 ft elevation.
Of the nine collected in the upper reach, five were males and four were females. The
males were brightly colored. The females were usually seen in the general areas that
males were found in. No overlapping size classes were observed. No females were
found spawning nor were any eggs found.

This FWS survey (1984), like the one performed in 1978 (FWS 1978), failed to find
either of the endemic gobies ‘o’opu nakea (Awaous stamineus) or ‘o’opu nopili
(Sicyopterus stimpsoni) that were collected in 1966 by the (then) Hawaii Division of Fish
and Game. Since neither of the FWS surveys included the mainstream below Rainbow
Falls, a definite statemnent about presence or absence of these two gobies in the Wailuku
River would be speculative. The FWS (1984) noted that two factors may play a major
role in the exclusion of ‘o’opu nopili from the Wailuku River: exotic species and heavy
sedimentation of the stream bed. This species is not commonly observed living
sympatrically with any of the introduced fishes. It is possible that ecological
interactions between species restrict the establishment of ‘0’opu nopili populations
throughout most of the Wailuku River. Also, excessive sedimentation has buried
suitable habitat in the lower reaches of the Wailuku River. The FWS (1984) further
noted that a third factor may account, in part, for the low numbers of all the endemic,
diadromous fishes: a large proportion of the stream bed over relatively long reaches
within the Wailuku River is solid bedrock. Bedrock provides little shelter against
strong currents, abrasive particulates and predators, and is probably unsuitable as
spawning habitat for most species of native fishes.

The FWS (1984) however, reported that in contrast to the Wailuku River, the
stream bed in the Hookelekele Stream is mainly boulder and cobble overlying bedrock.
This substrate heterogeneity provides low velocity zones for fishes, even during high
flow periods. Boulders and cobbles provide breeding and egg-laying sites for females,
display areas for the territorial males, feeding sites, and protection from suspended
particulates. The substrate complexity and the resulting microhabitats in the
Hookelekele Stream provide relatively good habitat for supporting goby populations.
These observations enabled the FWS (1984) to list the Wailuku River as a Resource
Category 4: the habitat to be impacted is of medium to low value for the evaluation
species (native stream species) and the Hookelekele Stream as a Resource Category 2:
the habitat to be impacted is of high value for the evaluation species and is relatively
rare or becoming scarce on a regional basis or in the ecoregion setting.

The FWS Mitigation Policy (Dept. Interior, Federal Register, “USFWS Mitigation

Policy; Notice of Final Policy,” Vol. 46, No. 15, January 23, 1981) has four resource
categories and mitigation planning goals:
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recommendations and plan for mitigation needs earl

Resource Designation Mitigation
Category Criteria Planning Goal
1 High value for evaluation No loss of
species and is unique and existing habitat
irreplaceable value,
2 High value for evaluation No net loss of
species and is scarce or in-kind habitat
becoming scarce. value.
3 High to medium value for No net loss of
evaluation species and habitat value
is relatively abundant while minimizing
on a national basis, loss of in-kind
habitat value.
4 Medium to low value for Minimize loss of
evaluation species. habitat value.
The purpose of the FWS Mitigation Policy is to “(1) ensure consistent and effective
Service recommendations; (2) allow federal and private developers to anticipate Service

y; (3) reduce Service and developer

conflicts as well as project delays.”

Kelly Archer surveyed several reaches within the project area on the Wailuku
River, Hookelekele Stream and Kalohewahewa Stream in 1986 and 1989. In 1986 he
surveyed three reaches on the Wailuku River between 900 ft and 1500 ft elevation (to

and Kalohewahewa Stream (1,500 ft elevation). The atyid shrimp and bullfrog were the
most frequently observed species in these study reaches. The guppy and swordtail
were observed at all reaches on the Wailuku River below 1,500 ft elevation. Although
uncommon, the pond snail (Pseudisidora rubella) was observed in all reaches surveyed
during 1986. Two L. concolor were observed in the Wailuku River at the confluence with
the Hookelekele Stream (1,130 ft elevation). None were observed in the Wailuku River
above this point. With the exception of the atyid shrimp, population sizes of aquatic
fauna observed during the 1986 Survey were quite small in both the Wailuku River and
Hookelekele Stream.

No exotic species were observed in the Hookelekele Stream. A total of eight adult
L. concolor were seen in the Hookelekele Stream, all between 1,240 ft and 1,500 ft
elevation. Archer (1986) stated “given the large area sampled during this survey, the 10
Lentipes collected indicate that a very small population of this goby inhabits the
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Wailuku River and Hookelekele Stream in the study site. Lentipes would be considered
uncommon in the two streams according to Timbol et al. (1980).”

In 1989 Archer surveyed two reaches on both the Wailuku River and
Kalohewahewa Stream. On the Wailuku River he surveyed between Koakanini Falls
(1,500 ft elevation) and Hawaii Falls (1,800 ft elevation) and between Hawnaii Falls and
2,100 ft elevation. No L. concolor were found above 1,300 ft elevation on the Wailuku
River. The atyid shrimp was the only macrofauna found inhabiting the Wailuku River
in this study area. The shrimp was found in small groups which decreased in size and
number as the elevation increased. The groups seldom numbered more than 10-15
individuals and were located in the boulder/ cobble/riffle areas which comprised a
small percent of the total substrate above 1,500 ft elevation. On the Kalohewahewa
Stream, Archer surveyed between 1600 ft elevation (just above the confluence of the
Hookelekele Stream) and 1,800 ft elevation and between 1,850 ft and 2,100 ft elevation.
No Lentipes were found in the Kalohewahewa Stream. The atyid shrimp was the only
macrofauna observed in this stream. The shrimp was found in isolated, very small
groups, mainly in the riffle areas between pools. As with the Wailuku River, their
number decreased as the elevation increased.

In 1989, Archer also surveyed a short section of the Hookelekele Stream just above
its confluence with the Kalohewahewa Stream and made the following comments.

“The stream is of completely different character than the Wailuku River
or Kalohewahewa Stream. The substrate is almost entirely cobble and
boulder. The flow is very significantly less than its neighbors and the
vegetation growth indicates that the range of flow is probably very limited,
no huge, substantial flow fluctuations, as is evidenced in both of the other,
larger streams. Even within the very short sampling time I devoted to this
stream, it was obvious that the population size of atyid shrimp was much
greater in this small stream. Substrate and stream size appear to be the
critical factors which improve the streams’ ability to support populations of
native fauna.”

This section of the Hookelekele Stream appears more similar to other streams that
support larger populations of Lentipes compared to the Hookelekele Stream below its
confluence with the Kalohewahewa Stream or the Wailuku River. The proposed project
will not divert any water from this section of the Hookelekele Stream.

The Wailuku River does not fit the definition of a “typical Lentipes stream” as
determined by Timbol et al. (1980) and Kinzie and Ford (1982). Abundance of Lentipes is
very low in both the Wailuku River and Hookelekele Stream, aquatic surveys to date
have located only 25 individuals. All of the Lentipes observed have been adults; no
evidence of overlapping size classes or evidence of spawning or recruitment has been
observed in the Wailuku River or Hookelekele Stream. The elevation at which most of
the Lentipes have been observed is at the upper limits (1,500 ft elevation) of the range
that this species is known to exist (Maciolek 1977, Timbol ef al. 1980).
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The Wailuku River lacks suitable substrata, while the Hookelekele Stream (below
the Kalohewahewa confluence) contains suitable habitat only in less than 3,000 feet of
stream. The Wailuku River and Hookelekele Stream are large systems that are subject
to tremendous fluctuations in daily and seasonal flows which could limit abundance
and affect various life history functions of the Lentipes. The scouring of the stream bed
in both the Wailuku River and Hookelekele Stream (below the Kalohewahewa
confluence) by large freshets, drastically reduces the ability of these streams to support
native fauna. The Lentipes appear to favor smaller streams with heterogeneous
substrate which would allow for shelter during these freshets (Archer 1989). Compared
to other Lentipes streams, the water temperature, benthic invertebrate abundance and
primary and secondary production tend to be lower in the Wailuku River system
(Timbol et al. 1980, Yee et al. 1986, Archer 1989). These factors probably contribute to
the less-than-optimal habitat values in the system (Archer 1989).

Additionally, the lower Wailuku River may present numerous obstacles to
upstream migration of Lentipes fry to the upper Wailuku River and Hookelekele Stream
and the downstream drift of eggs to the ocean. There is no terminal waterfall at the
mouth of the Wailuku River to prevent exotic and native species from gaining access to
the lower sections of the river. Competition and predation from exotic species (and
some native species) is a major factor limiting Lentipes abundance (Timbo! et al. 1980,
Kinzie and Ford 1982). Streams with terminal falls tend to have more abundant
populations of Lentipes and the species is found closer to the ocean (Kinzie and Ford
1982). Human activities in the lower reaches of the Wailuku River such as water
removal for domestic use, resiclential and agricultural runoff and operation of an
existing hydroelectric plant probably affects the upstream migration and downstream
movement of Lentipes. As noted previously, sedimentation presents problems to the
native aquatic fauna in the lower Wailuku River (FWS 1984). The algal mat growth that
covers a substantial portion of the substrate in the lower river may also be a factor
limiting native aquatic fauna (Kinzie and Ford 1982).

Based upon this information, the FWS should consider reanalyzing the
Hookelekele Stream as it relates to their Mitigation Policy. The Hookelekele Stream
should more realistically receive a resource category rating of three or four since the
habitat of the evaluation species (Lentipes concolor) is probably of medium value.

Aquatic Species of Concern Within the Project Area

There are five species of stream fishes that comprise the entirety of the native
freshwater fish fauna of the Hawaiian Islands, four gobies (Stenogobius genivittatus,
Sicyopterus stimpsoni, Awaous stamineus, and Lentipes concolor) and one electrid (Eleotris
sandvicensis). The Awaous, Sicyopterus and Lentipes are endemic to the Hawaiian Islands.
The Lentipes is considered a candidate spedes for listing as an endangered species by
FWS (Kinzie, 1988).
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The Awaous and Sicyopterus were found in the lower Wailuku River near its
confluence with the ocean in 1966 (FWS 1978). Neither species has been reported in or
near the project area.

Lentipes concolor

The common name for Lentipes concolor is ‘o’opu alamo’o; ‘0’opu is a Hawaiian
term for gobioid fishes and alamo’o means lizard-like (Lau 1973). In Hawaiian folklore,
to find this species in a net when fishing for other fish was considered bad luck because
it kept the other fish away and was regarded as kapu (forbidden) by Hawaiians who
believed it related to the Mo'o (lizard god).

Lentipes is the rarest of the four Hawaiian gobies and is the species with the most
limited distribution (Kinzie and Ford 1982). It was originally described from collections
made from Oahu and Hawaii in the 19th century. Based upon surveys conducted
during 1979 and 1980, Timbol et al. (1980) determined that Lentipes were found in 24
streams on Maui, 15 streams on Hawaii, 10 streams on Kauai and 7 streams on Molokai.
It was not found on Oahu and is presumed to be extinct from that island. The island of
Hawaii contained about 27% of all the known Lentipes streams. Timbol et al. (1980) did
not sample the Wailuku River, however, they stated “qualitative knowledge of the
stream drainages indicates that no additional Lentipes streams will be found.” Maciolek
(1977) suggested that not all streams containing Lentipes have viable populations. In
some streams only a few individuals were collected which is indicative of marginal
populations that are dependent on reproduction elsewhere. He indicated that critical
habitat streams (those where all aspects of the life history is occurring) may comprise
fewer than half of the total number of streams in which Lentipes resides. It is possible
that the Wailuku River (and Hookelekele Stream) is one of these streams where
reproduction is absent or very rare and the population depends on recruitment from

other streams.

Like other gobies, Lentipes is diadromous, meaning it is a fish that resides in a
stream but its larvae must reach the ocean to develop and later reenter the stream as a
fry. Adult Lentipes characteristically reside in middle to upper stream reaches at
elevations ranging between 150 and 1,500 ft (Maciolek 1977). The adults tend to be
absent in lower reaches, particularly in small streams with estuaries, In large streams or
streams with terminal falls, adults do occur closer to stream mouths (Kinzie and Ford
1982). Lentipes, like other gobies, have fused pelvic fins that form a strong suction disk,
enabling them to cling to rocks and climb up large waterfalls.

Males are larger than females reaching 100 mm (SL), while females attain a length
of 85 mm (Kinzie 1988). The species exhibits diverse sexual dimorphisms in their
external morphology to the extent that original taxonomic descriptions indicated two
species of Lentipes occurred, however it was later determined that the descriptions
reflected differences in males and females and that only one species of Lentipes existed
(Lau 1973). The adult males can be recognized by their distinctive red or orange
coloration pattern (Maciolek 1977, Timbol ef al. 1980, Nishimoto and Fitzsimons 1986).
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The adults exhibit very little in-stream movement. Kinzie and Ford (1982) observed
only downstream movement, which was probably a result of displacement by high
water. They noted that, once displaced, the adult will probably stay in this new location
for the remainder of its life.

Adult male Lentipes are strongly territorial and aggressive during feeding and
breeding periods (Lau 1973, Maciolek 1977, Nishimoto and Fitzsimons 1986). Lentipes
are omnivorous, exhibiting preferential food habits that change from herbivorous to
carnivorous as they increase in size. The larger Lentipes tend to eat more animal
material, primarily shrimp and insect larvae, while the smaller fish appear to consume
more algal material (Lau 1973). The availability of food in a stream apparently is an
important determining factor in the Lentipes food habits. Food habits and food
preference are interdependent upon location of stream, season of year, and standard
length and sex of fish.

Lau (1973) reported that Lentipes attain sexual maturity after about one year of life.
Maciolek (1977) noted that femnales are sexually mature when they reach 50 mm total
length (TL) and that breeding takes Place in defined areas. The males undergo a
conspicuous change in color during courtship (Nishimoto and Fitzsimons 1986).
Information is lacking on the seasonality of Lentipes breeding (Kinzie 1988). Maciolek
(1977) collected ripe females from August to May and suggested that they may spawn
year-round (depending upon freshets) and possibly peak in early fall with the onset of

~ the wet season. Timbol et al. (1980) reported that spawning may possibly take place in

the fall and winter months while Kinzie (1988), suggested that spawning may take place
in the spring. Substrate, cover and perhaps velocity and depth all very likely play a role
in determining the suitability of nesting sites. The females attach thousands (Maciolek
1977, found 7,000 and 14,000 eggs in two females examined) of demersal eggs (less than
1 mm in diameter) to the surface of rocks where they are fertilized by an attendant
male. Within a short time (as little as 24 hours) the eggs hatch and the microscopic
larvae (1-2 mm in length) are swept downstream passively to the ocean (Maciolek 1977,
Kinzie and Ford 1982). To survive, the larvae must reach the ocean quickly, the larvae
can not live in freshwater more than four or five days (Dr. Kinzie, personal
communication). Lentipes are adapted to in-stream signals as cues for spawning and
recruitment (Kinzie and Ford 1982). Spawning may be tied in to periods of high flows
(freshets or normal runoff) to insure that the larvae reach the ocean.

Once in the ocean, the larvae mature as part of the marine zooplankton
community. No information is available on where Lentipes larvae spend their marine
life stage or the length of time that they are in the ocean. Based upon information from
related species, the length of time could be from 30 to 180 days (Lau 1973, Maciolek
1977, Timbol et al. 1980, Dr. Kinzie, personal communication). It is hypothesized that
Lentipes larvae drift with the current throughout the islands of Hawaii and represent the
principal form of dispersal between streams and islands in Hawaii (Timbol et al. 1980,
Dr. Kinzie, personal communication). The larvae then locate a freshwater stream,
metamorphose and settle into the stream. This process is probably triggered by contact
with waters of reduced salinity near stream mouths (Kinzie and Ford 1982). No
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evidence of homing in freshwater gobies has been recognized. Probably larvae from
any stream may ascend other streams and if these streams prove unsuitable, the larvae
die (Timbol et al. 1980).

Returning post-larvae (fry) are less than 20-25 mm (TL} and are transparent except
for relatively large eyes and heads (Maciolek 1977, Kinzie and Ford 1982, Kinzie ¢f al.
1984). Pigmentation first appears after several hours in freshwater (Maciolek 1977).
Post-larvae Lentipes have been collected in spring, winter and fall, but never in large
numbers (Maciolek 1977, Kinzie and Ford 1982).

The fry life stage determines the longitudinal distribution of adults in streams.
They must surmount steep gradients and cascading waterfalls to reach their adult
habitat. These migrants demonstrate superb climbing abilities. They have been
observed climbing up a smooth vertical surface at a rate of 18 inches in 20 seconds and
have been known to surmount single waterfalls 300 ft high (Maciolek 1977, Kinzie and
Ford 1982). Once reaching suitable habitat, the fry stops migrating and grows into an
adult. The juvenile Lentipes has an adult body form but is not sexually mature (Kinzie
1988). Lentipes over 50 mm in length are considered adults and those under 50 mm are
considered juveniles (Dr. Kinzie, personal communication). Kinzie et al. (1984) defined
juveniles as individuals that had full pigmentation but which did not exhibit adult
coloration.

Kinzie et al. (1984) collected habitat preference information on substrate, depth and
velocity for juvenile and adult Lentipes from two streams on Maui and two streams on
Kauai. The transferability of this information from one stream to another has been
questioned by Kinzie and Ford (1986). Although these streams are much smaller than
the Wailuku River and contain considerably more Lentipes, it is the only information
available that was collected specifically for use in the FWS IFIM analysis that will be
discussed later. The following optimum habitat preferences for Lentipes were reported:

Adult Juvenile
Velocity (ft/s) 0.00-0.45 0.00-0.60
Depth (ft) 1.13-1.38 0.63-1.38

Substrate Boulder/Bedrock Boulder

Timbol et al. (1980) compared Lentipes microhabitat in 10 Lentipes streams versus
37 non-Lentipes streams. They found that Lentipes streams had lower mean width, depth
and flow velocities and higher pH and conductivity and lower turbidity measurements.
They concluded that Lentipes streams are more likely to be small to moderate in size,
moderately deep, fast flowing, with clear water and bedrock-boulder-cobble substrate.
The substrate in the microhabitat consisted of boulder and less frequently of bedrock,
cobble and plant material.

I-20



The microhabitat values for Lentipes streams were:

Microhabitat Mean Range
Width (m) 0.61 0.23-.5
Depth {cm) 10.9 6.5-14.4
Velocity (em/s) 86 43-137
Water Temp. (C) 224 21.1-23.0
pH 7.3 6.2-7.9
conductivity (umhos) 134 68-201

Kinzie and Ford (1982) noted that Lentipes in larger streams or pools of smaller
streams (where velocity and turbulence are relatively low and uniform) appeared to
spend more time in midwater than other Hawaiian gobies. Lau (1973) reported that
Lentipes primarily live in streams that have a constant, rapid flow rate with
temperatures ranging from 19 to 20 C.

Atyid Shrimp

Like Lentipes, the atyid shrimp (Atya bisulcata) is an endemic diadromous species.
It is the most common and abundant, native macrofaunal element in Hawaiian streams
(Kinzie and Ford 1982). They attain a size up to 50 mm (TL), with females slightly larger
than males (Timbol et al. 1980). The species is capable of breeding year-round (Couret
1976). Eggs are carried on swimmerets of females untl they hatch. The larvae are
swept downstream to the ocean where they spend up to three months as part of the
marine zooplankton community. The postlarvae enter a stream where they take on
adult morphological characteristics. These postlarvae are usually less than 2 mm POCL
(Couret 1976). The postlarvae migrate upstream, climbing waterfalls over 300 ft high.
Kinzie and Ford (1982) observed postlarvae creeping up the face of waterfalls by using
wet mosses and ferns as ladders.

The atyid shrimp is more abundant at higher elevations than native fishes and is
characteristic of torrential streams (Timbol et al. 1980). Although reported from
elevations up to 3,300 ft (Kinzie and Ford 1982), it probably does not extend that far up
in the Wailuku River system. Yee et al. (1986) collected aquatic samples from six
different areas on the Wailuku River and found the atyid shrimp abundant at the 1,090
ft elevation, rare at 80 ft and 880 ft elevations and absent at 3,520 ft, 4,250 ft and 6,840 ft
elevations. Archer (1989), noted that they were rare at the 2,100 ft elevation on the
Wailuku River and Kalohewahewa Stream.

Habitat preference information was collected for the atyid shrimp by T.R. Payne
and Associates (1987) from the Lumahai River, Kauai. They found that the shrimp
utilized shallow depths between 0.25 and 1.5 feet, very slow water velocities almost
entirely less than 0.5 feet per second, and a range of substrates (boulders being the
dominant substrate utilized).
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The FWS (1984) found large aggregations of the atyid shrimp along vertical walls
of plunge pools below each waterfall in the Wailuku River. In the Hookelekele Stream
high densities were found at the base of small falls, while they were also common along
the walls of channels and under boulders and larger cobble.

Archer (1989) observed the atyid shrimp in association with boulder-cobble-riffle
substrate in the Wailuku River and Kalohewahewa Stream above 1,500 ft elevation.
They were not found associated with bedrock substrate which dominated the habitat in
these study reaches.

Vegetation

A botanical reconnaissance of the area of the proposed project was conducted
between 8 and 13 December 1985 to document the plant life, and in particular to
determine the presence of rare, endangered or other notable plants, and to investigate
potential environmental problems. This was followed by a more thorough survey in
May and June of 1986 (A. Kepler, July 1986). Portions of the revised and redesigned
project - the diversion structures on Kalohewahewa Stream and the Wailuku River -
are outside the limits of the survey boundaries. A qualified botanist will be included on
the project design team when plans are finalized to ensure that all of the site is
surveyed. This is discussed further in the section on probable impacts and mitigation
measures.

The survey report describes the vegetation in the project area as composed of
native ‘ohi'a-koa forest, exotic eucalyptus forest, pasture, and riparian plants along the
stream beds. The area receives ample rainfall throughout the year and is lush and
thickly vegetated with a relatively high species diversity. The location and variety of
vegetation types are described as follows (see Exhibit ITI-4):

The ‘Ohi’a-Koa forest fringes the sugarcane fields in the eastern half of the study
area, extending northwest up Hookelekele Stream. It forms part of a large tract of
native rainforest that extends along the entire Hamakua Coast of the Big Island and is
composed primarily of ‘ohi’a lehua (Metrosideros collina) and koa (Acacia koa). Beneath
these dominants grow a rich understory of treefern (Cibotium), shrubs, vines, ferns,
herbs, epiphytes, and other small plants. Because of its low elevation and disturbance
by feral pigs, both native and exotic species are present. The exotics range from
obviously planted anthuriums to naturalized Alexandra palms, common over a wide
area of Big Island rainforests.

A discrete area planted primarily in swamp mahogany (Eucalyptus robusta),
extends west along the Wailuku River above Lauiole Falls, covering most of the western
half of the study site between its upper and lower stream boundaries. Due to high
rainfall, its understory is unusually lush, containing both native and introduced species.
It is here that pigs reach their greatest abundance. No endangered species were found
in this habitat.
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The lower portion of the project area is typical lowland pasture composed of a
variety of grasses and sedges, primarily introduced, and dominated by Digitaria
decumbens, D. adscendens, and Paspalum spp.

The riparian habitats show the greatest diversity. The riparian habitats are
generally richest within the native forest, typically consisting of uluhe (Dicranopteris
linearis), with a scattering of treeferns, Cordyline terminalis, Pisonia umbellifera, and the
King Palm, Archontophoenix alexandrae. A complete plant list is attached as Appendix
A.

One endangered plant was found in this habitat, a rare variety of ‘ohi‘a lehua
(Metrosideros collina p. newellii) or Newell's ‘chi’a lehua, frequenting rocky banks
beside, along, and within the streams. This plant is a Category 1 Candidate Endangered
Species for the Federal Register, known to be found only in a few locations along the
Wailuku River before this survey. A total of 101 Newell’s ‘ohi’a were located and
mapped (see Exhibit III-5). Tree sapling heights ranged from 4 inches to 25 feet,
averaging 4.4 feet. Most were scrubby and small. A pure variety over 15 feet tall was
unusual. '

The botanists conducting the survey noted slight to severe pig damage throughout
both native and eucalyptus forests. In areas of severe damage, virtually no ground
cover remained. In addition to damaging native vegetation, the destructive
“rototilling” activities of feral pigs can cause erosion and sedimentation in watershed
areas, negatively affecting water quality and aquatic habitats.

Protection of the rare Newell’s ‘ohi’a lehua and proposals for controlling feral pigs
and reversing damage caused by their activities is discussed further in the section on
probable impacts and mitigation measures.

Birds

1986). During the scheduled counts, a total of 291 birds of four species were recorded.
One or two individual birds of four other Species were spotted outside normal counts.
The Japanese White-eye and the Northern Cardinal, both introduced species, accounted
for 99 percent of all birds recorded. The Spotted Dove and Barn Owl were also
observed.

Very few native species were observed during the survey period, with each
sighting limited to one or two individual birds. These included two indigenous
migrants, the Pacific Golden Plover (Pluvialis fulva) and the Wandering Tattler
(Heteroscelus incanus). A Black-crowned Night Heron (Nycticorax nycticorax) was also
observed.
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The most important sighting was of the Hawaiian Hawk or ‘Io (Buteo solitarius).
This bird species is listed as endangered by the State of Hawaii and as threatened by
USFWS.

A second survey was conducted from May 28 through June 2, 1986. Only one
additional native bird species was observed, the indigenous White-tailed Tropicbird
(Phaethon lepturus Daudin). The To was the only species of native bird recorded in the
first survey to be also observed in the second survey.

The Hawaiian Duck or Koloa (Anas wyvilliana), listed as endangered by the State of
Hawaii and threatened by USFWS, could be expected to be found in the area because of
its distribution and habitat requirements. Another threatened species, Newell's
(Townsend’s), formerly Manx, Shearwater or A’o (Puffinus auricularis newellii) could
also possibly inhabit the study area in extremely low numbers. Neither species was
recorded during either reconnaissance study. Table III-3 provides a summary
description of the ranges and preferred habitat of the three bird species of concern.
Additional surveys are planned prior to construction of the project. These are described
in Chapter IV.

Mammals

Mammal reconnaissance surveys were conducted at the proposed site at the same
time as the vegetation and ornithological studies in 1985 and 1986 to document the
presence and effects of feral and native mammals, and in particular to determine
whether the endangered Hawaiian Hoary Bat was present.

The Hawaiian Hoary Bat or ‘ope’ape’a (Lasirius cinereus semotus), Hawaii’s only
native terrestrial mammal, is considered rare and endangered by both federal and state
governments, although this status is being questioned by some biologists. Two bats
were seen during the December survey, one on each of two nights. Each was in a
different location, about one-quarter mile apart on the eastern edge of the study area,
occupying both the eucalyptus and ‘ohi’a-koa habitats. They were not observed further
upstream above Lauiole Falls, which was checked at prime flying hours. No bats were
seen during the second survey.

Other mammals in the study area included rats, mice, mongooses, feral pigs, and
domestic dogs and cattle. Of these, the feral pigs are of concern because of the damage
they cause to all types of forest and the threat they pose to this watershed area. The
damage caused by wild pigs is discussed further in the paragraphs on vegetation and in
the section on impacts and mitigation.
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Air Quality

The air quality within the proposed project area is good. There are no sources of
industrial air pollution. Volcanic fumes, agricultural fires, and vehicle exhausts are the
major sources of air pollution.

Noise

The proposed project area is in a quiet, mostly forested area, with no sources of
noise except those created by nature and some distant vehicle sounds.

NATURAL HAZARDS
Volcanic

The project site is located in a high risk volcanic area exposed to lava flow threats,
earthquakes and subsidence. The risk generally decreases with distance from the
northeast rift zone of Mauna Loa volcano. During the past 15 years, the island of
Hawaii has experienced 11 earthquakes with Richter magnitudes of 6 or more. The
1975 earthquake resulted in an estimated $4 million dollars in damages island-wide.
Most lava flows from Mauna Loa have stopped short of the proposed project area and
the suburbs of Hilo, but public fears of volcanic damages and losses are still significant.
The most recent flow, in March 1984, came no closer than about 5 miles from the
Wailuku River.

Flood

The streambed of the proposed project site lies at the bottom of relatively steep,
deep channels which are able to contain flows much higher than the average flow.
However, heavy rains can cause flows greater than 200 times the average. These rare
peak flows may cause flooding in some areas where the channel is more shallow.
However, because the proposed Project area is located in state watershed land and no
housing development is allowed, potential flood damage is minimal.

SOCIAL AND ECONOMIC CHARACTERISTICS
Archaeology

A walk-through archaeological reconnaissance survey of the proposed project site
conducted in December 1985 revealed no evidence of significant archaeological or
historical remains (W. Barrera, September 1986). The purpose of the work was to
determine the presence or absence of sites of archaeological or historical interest that
might be located within the Project area, and to assess the significance of any sites that
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might be found. There are no sites currently listed or proposed for either the State or
National Register of Historic Places.

No cultural features were found with the exception of an irrigation ditch
(indicated on the USGS Piihonua Quadrangle as a dashed black line running from
Hookelekele Stream to Wailuku River) which was probably constructed for irrigation
by the Mauna Kea Sugar Company. It is no longer in use and has fallen into disrepair.

The archaeologist states that the ditch is not eligible for either the State or Federal
Historic Registers because there are much better examples of early historic irrigation
ditch technology on the island. Additional archaeological surveys will be conducted
once the exact alignment of penstocks, access roads and transmission lines is

determined.
Demography and Employment

Sixty percent of the population on the island of Hawaii is centered in the Hilo area.
Over a 20-year period, the population in this area has increased 43 percent, from 39,076
in 1960 to 55,708 in 1980. Hawaii County experienced a population increase of 50
percent from 1960 to 1980, nearly equaling the State of Hawaii’s overall increase of 52
percent for the same period.

The County of Hawaii has primarily a two-sector economy based on farm
products and tourism and, to a lesser extent, fishing, manufacturing, and scientific
research. Farming and tourism are important to Hawaii's economy not only because
they are the major economic activities but also because they stimulate and generate
employment in outside industries.

Tourism is the number one industry. Visitor expenditures for Hawaii County
grew from $50 million in 1969 to $172 million in 1979. Although Hilo is not recognized
as a common destination area for tourists, its role as the second gateway to and from the
State of Hawaii should continue to increase visitor activity.

Sugarcane, beef cattle, and coffee are the three most important farm products of
the island. In addition to sugarcane and coffee, agricultural crops include melons,
papaya, and other fruits, macadamia nuts, taro and other vegetables; and floral
products. Hilo is known as the Orchid Capital of the world, as flowers are grown
extensively throughout the vicinity. In addition to orchids, anthuriums have been
making remarkable progress in marketability.

Several kinds of manufacturing operations are located in Hilo, including the
processing of food, fruit, sugar, livestock, and garment manufacturing. There is also
small scale lumber milling. The forest reserves represent a large, virtually untapped
economic resource.
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lished in Hilo are the Cross-Cultural Center for Research and Training, the University of
Hawaii Cloud Physics Laboratory, and agricultural experiment stations. Table III-4
summarizes the demographic, general social and economic characteristics of the county.

TRANSPORTATION AND UTILITIES

Transportation

and other commodities,

Hilo accommodates interisland as well as commercial jet flights to the mainland
from General Lyman Field. Other airport facilities serving the island are located in
Kona and Kamuela.

Augmenting this highway is the trans-island Saddle Road. Access to the project area is
via Pithonua Road and through several locked entrance gates controlled by the County
Department of Water Supply.

Utilities

Electrical power. The Island of Hawaii is provided a network of generation facilities
presented in Exhibit ITI-6. Generally, all bagasse-burning and hydroelectric power
plants are privately owned by the sugar plantations. An exception is in Hilo where two
hydroelectric plants, the Waiau and the Puueo facilities (installed capacity 3.4 MW), are
owned by the public utility. All other facilities are owned by the Hawaii Electric Light
Company (HELCO). HELCO accounts for 59 percent of the total electric generating

There are no existing electrical utilities located directly on the project site, but
HELCO's transmission lines are located approximately one mile to the east. A 69 Ky
line runs east of Hilo in a north and south direction and a 12 Kv line runs northeast and
southeast of Piihonua,
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TABLE III-4

ECONOMIC & DEMOGRAPHIC CHARACTERISTICS OF HAWAII COUNTY
Resident Population of County and Districts: 1870, 1980, and 1986

! . x .o - . Percent .change .
April April - July .
: -1, -1, 1, . 1970 .to- 1980 to
County and district::».| 1970 . [.1980 . 1986 1980 ., 1986
State total ...... | 769,913 | 964,691 | 1,062,300 25.3 10.1
Hawaii County ......... |-63,468-| 92,053 | . 111,800 © |. 45.0-.- |- .21.4
Puna ....c000evuenn.. 5,154 11,751 18,400 128.0 56.6
South Hilo .......... 33,915, | 42,278 .. 45,000 . 24,7, . 6.4
‘North Hilo .......... 1,881 1,679 1,500 -10.7 .~=10.4
Hamakua \...0eeunenns. 4,648 5,128 5,300 10.3 3.6
North Kohala ........~ 5,326 | + 3,249 3,500 =2.3 - 8.3 -
South Kohala ........ 2,310 | - 4,607 6,700 -99.4 - -44.5 -
North Kona .......... 4,832 | 13,748 15,700 -184.5 43.1 -
South Kona .......... 4,004 5,914 - 7,100 - 47.7 - 20,3
Ka'u .cvvivinnnnnnnnns 3,398 3,699 ° 4,600 - 8.9 24.7

Source:

Hawaii State
The Population of Hawaii,

1987), table 9.

<

Department of Business and Economic Development;
1980-1986 (Statistical Report 201, September 21,

INCOME, LABOR FCORCE, AND EMPLOYMENT

T9R0 3970 TIB0
Personal Income (§ Millions) 100 241 650 2/
Pér Capita Income ($) 1,630 3,785 7,760 2/
Civilian Labor Force 22,270 1/ 28, 300 35,450
Civilian Employment 21,520 I/ 27,050 33,050
Unemployment (%) 3.4 4.4 6.7
Subcount by Industry
Total Job (Non-Agriculture) 16,040 28,870 28,400
Construction 820 1/ 1,500 1,650
Manufacturing 3,300 1/ 2,960 2,750
Transporation, Communication,
and Utilities 970 1/ 1,380 1,900
Trade 3,100 1/ 5,010 7,000
Finance, Insurance and Real Estate 250 1/ 800 1,100
Services 1,640 1/ 3,730 7,450
Government 3,050 1/ 4,370 6,550
Agriculture 2,910 I/ 3,610 3,250

1/ Hawa11l Stase Department of Labor and Industrial Relations

2/

Source:

1979 Estimate
State of Hawaii Data Book, 1981; County of Hawaij Data Book, 1980 and

1979, Department of Research and Development.
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) TABLE III-5
HELCO GENERATION CAPABILITY IN 1983

* HELLU @eneratars

Firm NonTirm
Location Name : Type . Capabitity (KW)  CapabiPity (KW)
- {1) (2) {3) (4) (5)
Kanoelehua Hi11 5 Steam 14,800
_ Hill 6 Steam 23,000
Gas Turbine Gas 10,600
Diesel 11 Diesel 2,000
Diesel 15 Diesel 2,750
— Diesel 16 Diesel 2,750
Diesel 17 Diesel 2,750
Keahole Diesel 18 Diesel 2,750
— Diesel 19 Diesel 2,750
B Ookala Jacobs Wind : 300
Puueo Hydro 1 Hydro 1,500
- Hydro 2 Hydro 750
_ Diesel § Diesel 1,000
- Diesel & Diesel 1,000
' Diesel 7 Diesel 1,000
D Puna HGP-A " Geothermal 2,600
. Waiakea Shipman 1 Steam 4,000
o Shipman 2 Staam 4,400
‘ Shipman 3 Steam ' 7,500
- Shipman 3 Steam 8,000
P Waijau Hydro 1 Hydro 750
; Hydro 2 Hydro ‘ 350
LT Waimea - Diesel 8 . Diesel 1,000
_ Diesel 9 . Diesel 1,000
Diesel 10 Diesel 1,000
_ Diesel 12 Diesel 2,750
Diesel 13 Diesal 2,750
— Diesel 14 Diesel 2.750
u; . Subtotal 102,300 6,250
Plantation Generators witn HELCO Contract
: - rirm NonTIirm
P Location Name Type Capability (KW) Capability (KW)
: (1 (2) {3) (4) (5)
- Honakaa Davies-Hamakua Steam . 1,500
P Sugar Steam 1/ 7,500
2 - Steam 6,000
| . Hydro 800
| ™
] : . Pepesckeo Hilo Coast Steam 16,000 23,800
P Processing Co. ,
— Keaau Puna Steam &.000 15,000
. Subtotal 22,000 54,600
TOTAL 124,300 " 60,850

1/ 10,000 KW total starting in 1985 Source: Wailuku/Honolii Hydropower Study
. Table 3. dJune 1984,
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Water supply. The Hilo Water System utilizes both surface and well water sources.
These sources are: Piihonua, Lyman Spring, Waiakea Uka Spring and Panaewa Well.
The county water supply system in the project area is described in the section on
hydrology in this chapter.

LAND OWNERSHIP AND USE

The proposed project lies within the Hilo Forest Reserve and Hilo Closed
Watershed land and is owned by the State of Hawaii. Designated as Conservation
District Lands, the project area is in subzone “P” (Protected) and “L” (Limited) and
shown in Exhibit III-7.

From 1928 to the present year, U.S. Gaging Station No. 16704.000 has been
maintained for the purpose of providing streamflow discharge measurements for the
Wailuku River. The gaging station is located on the right bank 0.2 miles downstream
from the confluence of the Wailuku River and Hookelekele Stream.

The Department of Water Supply of the County of Hawaii maintains two intake
structures on the Wailuku River to provide the city of Hilo with domestic water when
the preferred source is inadequate. Because most of the area is watershed land, access is
restricted by the Department of Water Supply and no stream-related recreation is
permitted. Hunting for wild pigs occurs, but only with the permission of the county
which maintains locked access gates into the area.

RECREATION AND SCENIC RESOURCES

The forest reserve area in which the project is located offers limited wilderness
recreation opportunities because it is a closed watershed. Hunting is the primary
activity. Hunters must obtain permission from the Division of Conservation and
Enforcement (DOCARE) of the Department of Land and Natural Resources. Access
from Pithonua to the south side of the river for vehicles is prevented by locked gates
controlled by the Department of Water Supply. Most hunters enter the area from the
Saddle Road.

The natural beauty of the South Hilo district is dominated by Mauna Kea. From
various locations in the area there are magnificent views of the mountain. The land
gently slopes upward from Hilo towards Mauna Kea and Mauna Loa. Because of the
gentle slopes, most of the many beautiful waterfalls throughout the district, such as the
famous Akaka Falls and the falls in the project area, are not visible from a distance
except from the air. Waiale Falls and Peepee Falls are downstream of the project area
near Piihonua. Scenic attractions in the area include the Wailuku River State Park
which encompasses Rainbow Falls and the Boiling Pots, Kaimukanaka Falls, Peepee
Falls, viewpoint from Lower Wailuku Bridge, Keakanini Falls, and Hawaii Falls. The
proposed project will not affect any of these scenic attractions.
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CHAPTER IV
PROBABLE IMPACTS AND MITIGATION MEASURES
OF THE PROPOSED ACTION
SHORT-TERM IMPACTS
Alteration of Landforms

A corridor approximately 25 feet wide will be cleared by bulldozing along the
penstock and diversion pipeline alignments from the diversion sites to the grazing land
near Kahoama Stream. The initial impact of penstock, access roads and bridge
construction will be the removal of vegetation within the corridors. The natural terrain
will be disturbed through common earthwork operations (clearing, grubbing, grading,
trenching, excavating, and backfilling).

The penstock will be supported on concrete saddles buried in the soil to the depth
of a minimum of 3 feet. The bridge and penstock crossing will have reinforced concrete
abutments keyed into the sides of the stream banks. Penstocks will be installed
underground at all locations where sufficient cover material is available. At locations
where rock is on or near the surface, the penstocks will be supported on concrete
saddles anchored to the rock at 20 to 40 foot intervals. Steel straps will be bolted to the
saddles to secure the pipe in place. All concrete saddles will have reinforcing steel and
a foundation below grade to a minimal depth of 3 feet. Following installation of the
penstock, all holes and trenches will be backfilled and compacted to existing grade to
allow the regrowth of vegetation. With the exception of trees, regrowth should cover
most construction scars within 1 to 2 years.

An area of approximately one acre at the power plant site will be disturbed by the
construction of the powerhouse building.  Apart from the land occupied by the
concrete powerhouse building, transformer and switch yard, and the maintenance
roads up to the points of diversion, all disturbed land at the site will be revegetated.

Construction of the access road and penstock will be limited in location to the
natural ground or cut. Fills will be avoided to the extent possible as a way of reducing
slope stability problems. The use of cuts may invite some potential stability problems,
but these can be mitigated by adjusting cut slope, and reinforcing the slope materials as
required. The project design will incorporate the most economical alignment of the
access road and penstock with the long-term stability of slopes.

Trenches will be backfilled to grade and compacted to stabilize soil conditions.
Areas left bare after construction will be seeded with an appropriate plant form, except
those areas within and immediately adjacent to the deep gulches where native plants
are in greater abundance. In these areas, regrowth by exotic species will not be
encouraged, but the soil will be stabilized to prevent the onset of erosion.
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CHAPTER IV

PROBABLE IMPACTS AND MITIGATION MEASURES
OF THE PROPOSED ACTION

SHORT-TERM IMPACTS

Alteration of Landforms

A corridor approximately 25 feet wide will be cleared by bulldozing along the
penstock and diversion pipeline alignments from the diversion sites to the grazing land
near Kahoama Stream. The initial impact of penstock, access roads and bridge
construction will be the removal of vegetation within the corridors. The natural terrain
will be disturbed through common earthwork operations (clearing, grubbing, grading,
trenching, excavating, and backfilling).

The penstock will be supported on concrete saddles buried in the soil to the depth
of a minimum of 3 feet. The bridge and penstock crossing will have reinforced concrete
abutments keyed into the sides of the stream banks. Penstocks will be installed
underground at all locations where sufficient cover material is available. At locations
where rock is on or near the surface, the penstocks will be supported on concrete
saddles anchored to the rock at 20 to 40 foot intervals. Steel straps will be bolted to the
saddles to secure the pipe in place. All concrete saddles will have reinforcing steel and
a foundation below grade to a minimal depth of 3 feet. Following installation of the
penstock, all holes and trenches will be backfilled and compacted to existing grade to
allow the regrowth of vegetation. With the exception of trees, regrowth should cover
most construction scars within 1 to 2 years.

An area of approximately one acre at the power plant site will be disturbed by the
construction of the powerhouse building.  Apart from the land occupied by the
concrete powerhouse building, transformer and switch yard, and the maintenance
roads up to the points of diversion, all disturbed land at the site will be revegetated.

Construction of the access road and penstock will be limited in location to the
natural ground or cut. Fills will be avoided to the extent possible as a way of reducing
slope stability problems. The use of cuts may invite some potential stability problems,
but these can be mitigated by adjusting cut slope, and reinforcing the slope materials as
required. The project design will incorporate the most economical alignment of the
access road and penstock with the long-term stability of slopes.

Trenches will be backfilled to grade and compacted to stabilize soil conditions.
Areas left bare after construction will be seeded with an appropriate plant form, except
those areas within and immediately adjacent to the deep gulches where native plants
are in greater abundance. In these areas, regrowth by exotic species will not be
encouraged, but the soil will be stabilized to prevent the onset of erosion.
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Cut and fill sections will be promptly revegetated with native plant species, and in
such a way as to insure their growth and survival. Road cuts and fills will be graded,
bermed or diked in a manner that will prevent sediment-laden rainwater runoff from
discharging directly into the streams.

Construction activities will be strictly limited to the designated corridors and sites
to minimize the disturbance of soil and vegetation.

Water Quality

Construction of the proposed project will likely result in short-term effects on
water quality in the form of periodic increases in turbidity and sediment load
downstream of the disturbance.

Construction of the diversion structures will take place in the streams within a
dewatered area between cofferdams. Construction and removal of these cofferdams will
add some fine sediments downstream of the action for a few days. The diversion
structures will be located in an area where no Lentipes concolor occur and where the
atyid shrimp is rarely observed. The temporary increase in sedimentation from this
action in the Kalohewahewa Stream will have a negligible impact on the Lentipes
population in the Hookelekele Stream due to the distance from the proposed action and
due to increased flows in the Hookelekele Stream. Should overtopping occur during
construction of the diversion structures, turbidity may increase for the duration of the
high flow, however it is not expecied to be significant compared to the high turbidity
which occurs naturally during high flows.

The existing access road to the Lauiole and Kahoama intakes will be improved to
allow access by heavy construction vehicles. The roadbed drainage will be improved
and additional gravel will be added to the surface if necessary to support the vehicles.
An access road along the penstock alignment will be constructed by cut and fill
operation. The bulldozing will alter the existing grade and disturb the topsoil.

During penstock and access road construction, exposed areas will be susceptible to
erosion during rainy periods which could also temporarily increase the fine sediment
load entering the stream and result in a short-term change in water quality. Any
potential increase in turbidity is not expected to be significant compared to the normal
high turbidity which occurs in the stream due to sediment entering the stream during
high flow periods. This action should have no effect on the Lentipes population in the
Hookelekele Stream and only minimal short-term impacts to the Lentipes and atyid
shrimp populations in the Wailuku River. To minimize any impacts, construction will
occur during drier periods and removal of riparian vegetation will be minimal. Due to
the thick vegetative cover in the project area, it is anticipated that the effected areas will
revegetate quickly. Measures will be taken to insure that no rare or endangered flora
will be affected by construction (see discussion under Vegetation below).



Stream crossings will require the installation of bridges and penstock supports.
These activities will also temporarily increase the fine sediment load entering the
streams. Excavation of cut sections and fill placement are not expected to contribute to
long-term changes in water quality because engineered cuts and fills in erodible
materials will revegetate rapidly. Erodible spoil piles will be placed above normal high
water and away from stream valleys. Powerhouse and tailrace construction will only
produce a minor temporary increase in turbidity due to their distance from the stream.

Aquatic Fauna

Potential impacts on the stream fauna during the construction phase of the project
will be temporary and not significant. The Lentipes population in the Hookelekele
Stream is not located near any construction related activities. Short-term impacts (such
as sedimentation or dewatering) from upstream construction in the Kalohewahewa
Stream should not have any significant impacts on the Lentipes population because
flows from the Hookelekele Stream above the Kalohewahewa Stream will not be

effected.

The few Lentipes occurring in the Wailuku River in the project area should not be
impacted by construction related activities, The diversion structure on the Wailuku
River is located a considerable distance upstream from these few individuals and the
penstock route will not be located in the riparian zone of the Wailuku River.

below the confluence of the Hookelekele Stream. Since the atyid shrimp populations
are very low in the areas of primary construction activities, construction related impacts
will not have a significant effect on this species.

Wailuku River and Kalohewahewa Stream, The bedrock substrate is not productive or
suitable habitat for the atyid shrimp, the only macrofauna species found in these areas
(Archer 1989).

The principal short-term effect of construction on aquatic fauna is increased
turbidity and sedimentation. These impacts were discussed in the previous section on
water quality. These impacts will be minimized by locating only the diversion structure
and initial portion of the penstock immediately adjacent to, or in, the stream, The access
roads, most of the penstock, and the powerhouse and tailrace will be located away from
the Hookelekele Stream.

Vegetation

The vegetation in the project area is composed of native ‘ohi’a-koa forest, exotic
eucalyptus forest, pasture, and riparian plants along the stream beds. One endangered
plant was found in this habitat, a rare variety of ‘ohi‘a lehua (Metrosideros colling p-
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newellii ) or Newell’s ‘chi'a lehua, frequenting rocky banks beside, along, and within the
streams. This plant is a Category 1 Candidate Endangered Species for the Federal
Register, known to be found only in a few locations along the Wailuku River before this

survey.

Portions of the revised and redesigned project are at a higher elevation than the
area covered by previous surveys. The principal area of concern for vegetation is where
the roads and penstock cross the streams. A qualified botanist will be included on the
project design team when plans are finalized to ensure that all of the site is surveyed,
and particularly to ensure that the populations of Newell’s ‘ohi’a lehua are not
disturbed. The botanist will identify any rare plants on the site for the topographic
survey crew doing the detailed mapping for construction drawings. The corridor for
the access roads and penstock will be placed to avoid the ‘ohi’a lehua. The rare plants
will be marked in the field and located on the topographic map, and temporary fencing
or other suitable protection will be installed as appropriate to protect plants that may be
in the vicinity.

In addition to the specific attention that will be given to the ‘ohi‘a lehua, the
penstock and power lines will be aligned to minimize disturbance to native forest
habitat and to avoid the areas of particular scientific or aesthetic value identified in the
botanical surveys. Areas left bare after construction will be seeded with appropriate
plant forms as recommended by the botanist, except those areas within and immediate-
ly adjacent to the deep gulches where native plants are in greater abundance. In these
areas, regrowth by exotic species will not be encouraged, but soil conditions will be
stabilized to prevent the onset of erosion.

Terrestrial Fauna

The only mammal of note known to inhabit the project area is the Hawaiian Hoary
Bat or ‘ope’ape’a (Lasirius cinereus semotus). The Hoary Bat, Hawaii’s only native
terrestrial mammal, is considered rare and endangered by both federal and state
governments, although this status is being questioned by some biologists. Two bats
were seen during the December survey, one on each of two nights. Each was in a
different location, about one-quarter mile apart on the eastern edge of the study area,
occupying both the eucalyptus and ‘chi’a-koa habitats. They were not observed further
upstream above Lauiole Falls, which was checked at prime flying hours. No bats were
seen during the second survey.

Individuals of five native bird species were observed during two surveys of the
project area. These are the Pacific Golden Plover (Pluvialis fulva), the Wandering Tattler
(Heteroscelus incanus), the Black-crowned Night Heron (Nycticorax nycticorax), the White-
tailed Tropicbird (Phaethon lepturus Daudin), and the most important, the Hawaiian
Hawk or ‘To (Buteo solitarius). This bird species is listed as endangered by the State of
Hawaii and as threatened by USFWS. The To was the only species of native bird
recorded in the first survey to be also observed in the second survey.
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The Hawaiian Duck or Koloa (Anas wyvilliana), listed as endangered by the State of
Hawaii and threatened by USFWS, could be expected to be found in the area because of
its distribution and habitat requirements. Another threatened species, Newell’s
(Townsend’s), formerly Manx, Shearwater or A‘o (Puffinus auricularis newellii) could
also possibly inhabit the study area in extremely low numbers. Neither species was
recorded during either reconnaissance study.

A third survey is planned to be conducted during the shearwater nesting season
(April and May) which will cover the non-surveyed area between 1500’ and 2000’
elevation. The major concern is disturbing nesting birds. A biologist will also be
consulted during the design phase of the project and immediately prior to construction
to ensure that disturbance to any possible native species in the area is either avoided or
minimized. If any shearwaters or koloa are found, DLNR’s Division of Forestry and
Wildlife and the USFWS will be notified immediately.

Even though nesting areas are not disturbed, there will be some unavoidable
impacts on birds which will occur during the construction phase. The noise and
concentrated human activity in the normally undisturbed upstream areas will
temporarily disrupt the habitat for the various species of birds that are known to exist in
the area. Wildlife is expected to retreat from the area while construction is taking place
but will return after the project is in operation.

Air Quality

Vehicle emissions will increase in the area due to construction equipment and
trucks bringing in supplies and labor. Vehicle emissions will be minimal and will be
rapidly dissipated by the trade winds. Construction will be ir an undeveloped area so
there will be no impact on residents or businesses. Upon completion of the construction

phase, there will be no significant dust or combustion emissions during operation of the
hydropower plant.

Noise

Noise levels in the project area will increase significantly during the construction
phase. Residents of Piihonua will be affected by traffic noise and the construction of the

powerhouse.

Traffic

Construction equipment and transportation of construction personnel will impact
Waianuenue Avenue and Piihonua Road to some extent and will be sharply restricted
during the periods of peak traffic loads. Highway signs will be posted and regular
public notice will be given to clearly indicate to travelers the dates and times of heaviest

expected truck traffic.



The arrival and departure of the construction work force will add to the normal
traffic load during morning and afternoon peak hours. Some additional traffic can be
expected throughout the working day as a result of the need to transport machinery
and materials. Overall traffic impact is expected to be negligible.

Historic/Archaeological Resources

A recent reconnaissance survey concluded that the Wailuku River Hydroelectric
Project would have no adverse effects upon sites of archaeological or historic

importance or significance.

Additional archaeological surveys of the transmission line and access road corri-
dors will be conducted when their locations are fixed, unless they follow existing roads.
If any archaeological sites are found, the State Historic Preservation Office will be
contacted to ensure that appropriate mitigation measures are taken.

Social and Economic Conditions

The proposed project at this stage of development is estimated to cost $15,000,000
and produce approximately 35,000,000 KwHr/year of clean, renewable energy.

The project planning schedule provides for a state permitting period of six months
and a construction period schedule of 14 months. It is anticipated that construction on
the project could be started in mid-1990.

Several major project cost categories are identified below. It is anticipated that
direct economic expenditures in the Hilo area during project construction would
amount to:

$ Million
1) Subcontracts and 0.5t00.7
specialty items ~
- 2) Material of construction, 1.1to 1.5
permanent materials &
local equipment rentals
3) Labor/Professional, 19t0 2.3
skilled, semi-skilled
and unskilled
4)  Other services & job 0.8t01.0
expenditures
ESTIMATED TOTAL LOCAL
COST EXPENDITURES 43t05.5
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During construction it is anticipated that up to 2 maximum of 50 people will be
employed; of these 75 percent are expected to be present local state residents.

The entire project is located within the State Conservation District and will
displace neither residences nor business establishments.

LONG-TERM IMPACTS

Water Quality

No significant long-term adverse change in water quality of the Wailuku River
system is expected as a result of the proposed project. The reach of the streams between
the diversion structures and the powerhouse will experience reduced flow by the
amount diverted for power production. Over the long term, this may result in
temporary periods when the proposed project will affect water quality. This will
probably be noticeable during extended dry periods or during the time of the year
when rainfall is low. This could result in limited increases in water temperature and
pH and decreases in dissolved oxygen from the diversion points down to the
confluences of the Wailuku River and Kalohewahewa Stream with the Hookelekele

Stream.

These changes in water quality should not impact the aquatic fauna in the Wailuku
River system. Fish are absent from the affected area on the Kalohewahewa Stream and
they are rare in the affected area on the Wailuku River. The Lentipes population in the
Hookelekele Stream should not be affected since flows are not being diverted from this
stream. This slight change in water quality should not have any significant impact on
the atyid shrimp population in the Wailuku River system. Atyid shrimp numbers are
low in most of the areas that will be affected (Archer 1989).

A slight increase in water temperature, even as much as two degrees Celsius, will
not have any adverse affects on the aquatic community (Archer 1986). Also, the water
temperature in the Wailuku River system tends to be lower than water temperatures
found in other streams supporting abundant Lentipes populations (Timbol et al. 1980).
Archer (1989), noted that the low water temperatures in the Wailuku River system is
probably one of the factors limiting Lentipes abundance.

Additionally, during planning and construction, care will be taken to remove as
little vegetation alongside the streams as possible so that near natural water
temperatures can be maintained by the shading of riparian vegetation. This will also
help to reduce any potential increase in siltation during construction and during rainy
periods. The program for increased control of feral pigs proposed in the section on
vegetation should also have the effect of reducing present levels of siltation.



Aquatic Fauna

The primary technique used to analyze the potential impacts under consideration
was the Instream Flow Incremental Methodology (IFIM) developed by the U.S. Fish and
Wildlife Service (Bovee 1982). This methodology uses hydraulic modeling in
conjunction with known habitat preferences of fish to develop an empirical relationship
between flow and weighted usable habitat within a particular stream section. Habitat is
weighted by the combined suitability for factors such as depth, velocity and substrate/
cover on a per area basis.

The IFIM requires several steps, including selection of representative stream
segments micro-habitats, field collection of the hydraulic characteristics of the stream
segments, development of fish criteria curves, hydraulic simulations, and the
integration of the species data with the simulation data to develop the functional
relationship between available habitat and flow. Each step in the process must be
coordinated to achieve a reliable and biologically meaningful analysis.

Hydraulic Field Measurements

The Wailuku River drainage to be affected by the proposed hydroelectric project
was divided into three separate section: 1) the Wailuku River above the confluence with
the Kahoama and Hookelekele Streams up to the 2000 foot elevation; 2) the Hookelekele
Stream below its confluence with the Kalohewahewa Stream; and 3) the Kalohewahewa
Stream above its confluence with the Hookelekele Stream. Each of these river segments
were surveyed from the air for potential access sites as well as for the types and
distribution of available habitats. Based on these aerial reconnaissance surveys a total
of six transects each were identified for the Hookelekele and Kalohewahewa Streams
and twelve transects within the Wailuku River. Transect placement within micro-
habitats was apportioned between pool, pocket pool/run and run habitats at each
station where access was possible. Field collection techniques were followed according
to Trihey and Wagner (1981). Each station was sampled at only one flow, wherein
estimates of the discharge were 36 cfs for the Kalohewahewa, 27 cfs for the Wailuku and
33 cfs for the Hookelekele.

Hydraulic Simulation

Because only a single stage-discharge measurement was available for each study
site, these data were utilized fo calibrate the MANSQ hydraulic simulation model to
generate the state-discharge relationship for each transect. The simulated water surface
elevations were then utilized within the IFG4 hydraulic simulation program in the
production runs for the determination of individual cell velocities. Although additional
stage-discharge measurements would permit higher discharges, these data are
considered adequate for an assessment of the project impacts as the range of simulated
flows within 0.4 and 2.2 percent of the calibrated discharges encompass most of the
mean monthly flows for each of the study sites. The velocity adjustment factors within
this range were generally good to fair (Milhous et al. 1984). Furthermore, an
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examination of the Weighted Usable Area (WUA) plots for the target species within this
range of discharges show that maximum WUA occurs below about 50 cfs and rapidly
diminishes at higher flows and is consistent with the known biology of the target
species and characteristics of the high gradient cascade fall/ pool habitats of these rivers.
Based upon these observations, the range of flows simulated were extended to higher
discharges to facilitate an analysis of pre- and post-project flow scenarios.

Suitability Curve Development

At present, no known site specific suitability index (SI) curves have been
developed for the Wailuku River or its tributaries for Lentipes and the atyid shrimp,
opae kala’ole. To date only 25 individuals of Lentipes have been observed within the
entire Wailuku River System with all but 4 of these observations occurring within the

above Lauiole Falls or within the Kalohewahewa Stream, the development of site
specific curves for these waters is not possible and additional field efforts in this regard
are unlikely to yield sufficient field data to develop these curves. For the known
observations of Lentipes within the Hookelekele Stream, no site specific recordings of
depth, velocity, substrate and cover are available for use in the development of site
specific SI. curves in this stream. Therefore, a literature review, an interview with
several species experts, and data from Kinzie ef af. (1984) were utilized to construct S.IL
curves for the adults and juveniles of Lentipes and adults of the atyid (Figures 1 through
9, Appendix B) for the use of the Habitat Simulation Analysis.

Pre-Project Hydrology

Daily flow records for the period of record from 1928 through 1988 on the main
stem Wailuku River (station number 16704000) at the 1,090 feet elevation were used to
establish mean monthly pre-project flow conditions within the study area. Partition of
flows between the Wailuku River and the Hookelekele Stream were established as 40
percent and 60 percent of the gage readings based on the analysis presented in U.S.
Army Corp. of Engineers (1984). Flows within the Kalohewahewa Stream were
estimated as 60 percent of the Hookelekele Stream based on site reconnaissance of the
channel morphology and from observations made by the FWS (1984) and Archer (1989). -
Mean monthly flows based on the percent reallocations of the daily flow readings are
presented in Table MI-1.

Post-Project Hydrology

Mean monthly post-project flows at each of the stations were derived by imposing
the following plant operating regime on a daily basis for the period of record from 1928
to 1988, First, it was assumed that a combined flow of 70 percent of the pre-project
Wailuku daily gage readings were available for power generation at the Wailuku River
and Kalohewahewa Stream diversions. If the adjusted daily flow available for

Iv-9



diversion was less than 13 cfs, then no water was diverted for power generation and
post project flows equaled pre-project flows on that day at all station. If 70 percent of
the Wailuku River daily gage flow fell between 13 cfs and 168 cfs then the flow below
the diversion within the Wailuku River was set at 5 cfs, flow below the diversion within
the Kalohewahewa Stream was set at 3 cfs and the combined flow of the Kalohewahewa
and Hookelekele Streams equaled 30 percent of the Wailuku River gage for that day.
This means that the difference between 8 cfs and 70 percent of the Wailuku River daily
flow reading was diverted for power generation. If 70 percent of Wailuku River daily
gage reading exceeded 168 cfs, then 160 cfs was assumed to be diverted to the penstock
and the remaining flow was apportioned. as 62.50 percent within the Wailuku River
below its diversion and 37.50 percent within the Kalohewahewa Stream below its
diversion. Flow within the Hookelekele Stream was set such that the combined flow of
the Kalohewahewa and Hookelekele Stream equaled 30 percent of the Wailuku River
gage reading on that day. An illustrated example is present in Table IV-1. The resulting
summary of pre- and post-project mean monthly flow at each station based on the daily
flows are presented in Table IV-2. The pre- and post-project flow duration curves based
on mean daily flows for the Wailuku River gage, Wailuku River Hookelekele and
Kalohewahewa Streams are presented in Figures 10 to 13, Appendix B.

Habitat Simulation

Habitat availability was determined from aggregation of the hydraulic simulation
results and the developed SI curves by use of the Physical Habitat Simulation system
model HABTAT (Milhous et al. 1984). The functonal relationships of WUA versus
discharge for each station are presented in Figures 14 through 16, Appendix B. In the
assessment of pre- and post-project impacts, WUA at discharges greater than the
maximum discharge in these figures was set to the WUA occurring at the maximum
discharge simulated. This is considered a reasonable assumption given the asymptotic
properties of these curves and the high gradient narrow canyon topography of the
stream channels at each station. An assessment of “community responses” was
facilitated by development of single aggregated curves as the mean percent deviation
(MPD) from the normalized individual WUA functions for each target species at each
station as shown in Figure 17, Appendix B (Geer 1986).

Impact Analysis

The available habitat for each species as well as the MPD's based on daily pre- and
post-project flows over the period of record from 1928 to 1988 were calculated and
utilized to compute the mean monthly percent change in available habitat. These data
are summarized for each target species at each station in Table IV-3 and presented
graphically in Figures 18 through 20, Appendix B. The mean monthly percent change
for the MPD's are provided in Table 6 and Figure 21, Appendix B. The habitat duration
curves for pre- and post-project conditions for the respective target species at each of
the three stations are presented in Figures 22 through 30, Appendix B.
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These data demonstrate that the proposed operating regime and bypass flows
result in a net increase of available habitat at all stations over all time periods based on
mean monthly percent change in the available composite habitat (Table IV-4 and Figure
21). This is also supported by the habitat duration curves (Figures 22 through 30). The
only reduction in available habitat is found in the juvenile Lentipes in the Wailuku River.
This is noted in the mean monthly percent change in available habitat analysis (Table
IV-3 and Figure 18). No juvenile Lentipes have been observed in the Wailuku River and
habitat conditions necessary to support this species are generally lacking. The FWS
(1984) stated “lengthy reaches of the Wailuku River between Hawaii Falls (1,775 ft
elevation) and the proposed power plant are underlain by solid bedrock and deep pools
which are not considered productive fishery habitat.”

The FWS (1984) however, reported that in contrast to the Wailuku River, the
stream bed in the Hookelekele Stream is mainly boulder and cobble overlying bedrock.
This substrate heterogeneity provides low velocity zones for fishes, even during high
flow periods. Boulders and cobbles provide breeding and egg-laying sites for females,
display areas for the territorial males, feeding sites, and protection from suspended
particulates. The substrate complexity and the resulting microhabitats in the
Hookelekele Stream provide relatively good habitat for supporting goby populations.
These observations enabled the FWS (1984) to list the Wailuku River as a Resource
Category 4: the habitat to be impacted is of medium to low value for the evaluation
species (native stream species) and the Hookelekele Stream as a Resource Category 2:
the habitat to be impacted is of high value for the evaluation species and is relatively
rare or becoming scarce on a regional basis or in the ecoregion setting.

Based on recommendations from the FWS (1984) and Archer (1986), diversion
structures will be located on the Kalohewahewa Stream near the 2,000 ft elevation area.
This will prevent entrainment of Lentipes (since no fish have been observed in this area)
and insure that good habitat values are maintained by not diverting water from the
Hookelekele Stream. Also, the penstock will be located a considerable distance from
Hookelekele Stream, therefore, the Lentipes population will not be affected by penstock
construction or maintenance activities.

The other diversion structure will be located near the 2,000 ft elevation on the
Wailuku River. Since no fish have been observed in this area (Archer 1989),
entrainment will not be a problem. Since the population of atyid shrimp is so rare at
both diversion locations (Archer 1989), it is not necessary to screen for this species.
Additionally, the diversion structures will be built in bedrock areas where the atyid
shrimp have not been observed (Archer 1989).

The intake weirs will have a self-regulating notch on the crest to allow
downstream passage of continuous flows during peak power development. The intake
structures will allow passage of all flows in surplus of power generation needs. It will
not be necessary to design the intake structures with vortex preventers to minimize the
risk of excessive dissolved gas pressure, since no fish species are found in the area. The
potential for gas bubble disease in fishes near the power plant tailwaters will be
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TABLE IV-4

Mean monthly percent change in the available
composite habitat in the Wailuky River,
Hookelekele and Kalohewahewa Streams

MONTH WAILUKU HOOKELEKELE KALOHEWAHEWA
JAN 28.5 23.9 328.5
FEB 26.6 24.6 4244
MAR 38.9 : 38.1 637.3
APR 494 ' 50.6 678.1
MAY 49.3 49.1 389.3
JUN 36.6 : 30.2 181.0
JUL 423 37.8 267.2
AUG 40.6 35.5 353.2
SEP 35.5 29.5 256.5
OCT 37.7 ' 326 304.1
NOV 43.5 . 41.5 484.5
- DEC 36.0 , 31.9 572.8
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minimal, since the fish experience far greater discharges at the base of each waterfall
with no apparent problems.

Additionally, design features in the diversion structure to allow for migration of
aquatic species, does not seem necessary. No fish occur in the area and the atyid shrimp
is very rare. Also, migration of the atyid shrimp over the diversion structure should
present no problems compared to the numerous waterfalls the species had to surmount
just to reach the 2,000 ft elevation area.

Operation of the project should not affect the life history requirements of the
diadromous species. Migration of the Lentipes fry up the Wailuku River, into the
Hookelekele Stream, should not be affected by operation of the project. The water will
be diverted back to the Wailuku River a short distance (approximately 0.3 miles)
downstream from its confluence with the Hookelekele Stream. The project will not
affect the high flows (freshets, etc.) in the Wailuku River or Hookelekele Stream which
may be required to transport the larvae downstream to the ocean.

Flora and Fauna

Except for the limited areas cleared for construction, adverse impacts on
vegetation within the project area will be short-term. While clearing of access roads
into the area and construction of facilities will permanently destroy some vegetation,
regrowth and revegetation of the other project areas will occur after the construction
phase is completed. The presence and operation of the proposed project is not
anticipated to have an adverse long-term impact on native fauna or their habitat.

Existing access roads will be upgraded and new access roads and bridges will be
built to accommodate logging trucks and equipment for use by the Division of Forestry
and Wildlife in forest and watershed management and the County Department of
Water Supply for maintenance of its system.

Pig hunting will be encouraged. A management plan will be developed in
cooperation with the Division of Forestry and Wildlife to improve plant and bird
habitats, as well as water quality, within the project area through control of feral
pigs and such other measures as may be deemed appropriate.

Air Quality

Once in operation, the project will have no adverse effect on air quality. In fact, on
Hawalii in general, air quality will be benefited by displacing an amount of fossil fuel
used to generate electricity at HELCO’s power plants.

Noise

Upon completion of construction, only the area near the powerhouse will be
subject to increased noise levels. Usually, the noise of water flowing from a
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powerhouse will not be significantly different than the natural sound of water flowing
in the river. Sounds made by the turbines and other machinery in the powerhouse will
be different and louder than present noise levels, but will be audible only in the near

vicinity of the powerhouse.
Public Facilities and Services

Water Supply

The Hawaii County Department of Water Supply maintains three intake structures
and pipelines in the area. The primary intake is at Kahoama, providing approximately
6 million gallons per day (MGD). The Pukamaui and Lauiole intakes provide 1.5 MGD.

The primary intake at Kahoama will be unaffected by the proposed project. The
planned diversions will affect the Pukamaui and Lauiole intakes. The project design
includes the construction of a new 18-inch pipeline to convey water from the power
plant tailrace to the County Water system to ensure that the municipal water supply
will not be reduced during periods of low water conditions. The amount provided will
be equal or greater than it is at present.

Traffic

The major traffic impacts will occur during construction. Long-term impacts on
traffic are expected to be negligible. The new access roads will facilitate resource
management activities of the State Division of Forestry and Wildlife such as forest
management, feral animal control and fire suppression.

Social and Economic

The project will employ two full-time plant operators. During the low rain season
approximately 24 man-months of ongoing maintenance, with repairs and site work, is
estimated to be required each year. This will be in addition to the full Hme plant
operators. It is anticipated that immediately after large storm events short-term
employment opportunities will be available for weekly periods.

The project is not expected to have a significant adverse effect on present
subsistence or recreational activities in the area. Waters used for domestic use will
continue to supply the residents of Hilo. Hunting activities will be impacted only
during the construction period. No new recreation opportunities will be created by the

project.
Aesthetics

Structures to be built for the proposed project will not be readily visible except
from certain close vantage points. Almost the entire penstock for the Wailuku River site
will be in thick forest, only visible from a short distance away. The powerhouse and
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switching yard next to the open pasture land will only be visible from nearby locations,
There are no scenic lookouts or similar vistas within the proposed project area. The
general effect on the quiet wooded areas will be minimal, especially after the penstock
becomes overgrown with unders tory vegetation.

RELATIONSHIP BETWEEN SHORT TERM USES OF MAN’S ENVIRONMENT AND THE
MAINTENANCE AND ENHANCEMENT OF LONG-TERM PRODUCTIVITY

The project will utilize a renewable resource to provide “clean” energy, a public
goal of both the State and the County of Hawaii. Potential adverse impacts on the
stream environment appear to be manageable and should not negatively impact the
stream system’s long-term productivity. The growth of native vegetation will be
enhanced in the long term because improved access will increase opportunities for
resource management, particularly control of feral animals.

IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS OF RESOURCES

The proposed project will utilize wood, concrete and steel in constructing the
project that will be irreversibly committed and which not be available for other uses.
The structures themselves -- weirs, penstocks, and the powerhouse — could be removed
in the future, in which case the streams would revert to their pre-project flow regimes.
Access roads not utilized or maintained would become overgrown with vegetation.

The capital investment in the facilities will be virtually irreversible, as will the
commitment of manpower and energy to sustain operations, procurement of supplies,
and replacement of defective equipment that will be required over the long term.

PROBABLE ADVERSE EFFECTS WHICH CANNOT BE AVOIDED

Adverse impacts will be most pronounced during construction. Dust, noise, and
traffic disruption will be the most noticeable irritants. Despite mitigation measures
such as scheduling construction traffic during off-peak hours, there will be some
unavoidable adverse impacts on residents on Waianuenue Avenue and Pithonua Road.

Flows in the Kalohewahewa and Hookelekele Streams and the Wailuku River
below the diversion points will be reduced as long as the project is in place. Waterfalls
between the diversion points and the power house will be diminished, and portions of
the stream habitat will be negatively affected.
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SUMMARY OF UNRESOLVED ISSUES

Assuming that the mitigation measures proposed in this document are acceptable
to approving authorities, the only unresolved issue is whether the Federal Energy

Regulatory Commission (FERC) has
permit will be issued.

jurisdiction over the project and whether a FERC
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CHAPTER V
ALTERNATIVES TO THE PROPOSED ACTION

SITE ALTERNATIVES

A reconnaissance survey report prepared for the State of Hawaii in February 1981
evaluated alternative hydropower potential in the state, including the island of Hawaii
(Hirai & Associates, 1981). Although rainfall is abundant in many areas of the Big
Island, geological conditions do not favor abundant surface waters in some places. The
rock strata of the relatively young volcanoes of Kilauea, Mauna Loa, and Hualalai are
very porous, and rainfall is absorbed rapidly into the ground. Most streams flow only
during periods of heavy rainfall. The only perennial streams are found in Kohala, and
along the Hamakua Coast, where the older soils are somewhat more impervious to
water, and rainfall is abundant throughout the year.

The survey report found a small amount of hydropower potential in the Ka'u
District, on the leeward flank of Mauna Loa. A number of water development tunnels
have been constructed to tap water perched at high elevations for irrigation and
domestic use. These water development tunnels produce tremendous heads which
offset the relatively low flows. At Ka'u Sugar Company, a hydropower capacity of 280
KW is possible from waters which drop a total of 1,870 feet in elevation from Keaiwa

Reservoir to the sugar factory.

The report cites an earlier study conducted by a state task force on alternative
energy in 1974. This group, the Governor's Committee on Alternative Energy Sources
in Hawaii, studied the Kohala area for potential hydropower. It found the Wailoa
River, Awini Falls, and Honokane Nui Stream have a combined hydropower potential
of nearly 4,500 KW. The Kohala Ditch system once fed two hydropower plants with a
combined capacity of 800 KW near Hawi. The prospect of reactivating these two plants
has been investigated by HELCO and the Corps of Engineers. Since the cessation of
sugar operations in 1975, there is only limited irrigation of truck farms in the area. The
Kohala Ditch has deteriorated significantly so that major repairs would be needed to
restore flow to the Union Mill hydro plant. Continued maintenance of the Kohala Ditch
would be feasible only if the ditch water were sold for irrigation use as well as for

hydropower use.

The Hamakua Ditch system has also been considered as an alternative source for
hydropower. The survey states that water is collected from the headwaters of Waipio
Valley, and is transported via two ditches, the Upper and Lower Hamakua Ditches, to
the Honokaa area, a distance of about 10 miles. It is the chief source of water for the
Davies-Hamakua Sugar Company factory in Haina. Theo H. Davies & Company, Ltd.,
is considering ways to utilize Hamakua Ditch water to increase the hydropower
capacity at the Haina mills, which is currently 800 KW.



The reconnaissance survey found the Hamakua Coast, which stretches from Hilo
to Honokaa, a distance of 40 miles, to be a good prospect for hydropower potential. The
20-mile stretch from Hilo to Laupahoehoe is the wettest region of the Big Island, with
rainfall averaging 300 inches annually at the 3,000-foot elevation. Rainfall drops off
rapidly between Laupahoehoe and Honokaa, but is still as great as 75 inches annually
on the slopes above Honokaa. Except for the Kohala Mountains, the Hamakua Coast is
the only area on the Big Island where perennial streams reach the sea. Springs fed by
perched groundwater proliferate along the coast between sea level and the 2,000-foot
elevation,

currently is the only Hamakua Coast stream with an operating hydropower plant.
However, at least four other hydropower plants, which ranged from 60-150 KW, have
been in operation over the years, at the Wainaku, Papaikou, Pepeekeo, and Hakalau
sugar mills. These plants utilized excess water from cane fluming operations. Trucking
has replaced fluming as a means of transporting cane, and all but the Pepeekeo mill are
now closed, although the water collection system for the Papaikou hydropower plant is
still partially intact. '

In concluding the overview of hydropower potential on the Big Island of Hawaii,
the reconnaissance survey reported that additional hydropower potential exists on the
Wailuku River. Honolii Stream was also identified as having significant power
potential.

A reconnaissance hydropower study conducted by the Corps of Engineers,
Honolulu District, in 1984 evaluated 11 streams along the Hamakua Coast. The study
provided an analysis of the electrical energy needs and the alternatives available to
meet the needs for the island of Hawaii. The report provided a definition of the
problem, description of alternative solutions, evaluation of the technical, economic and
environmental characteristics, and documentation of the costs and benefits associated
with the solutions. The Wailuky River and Horolii Stream were ranked first and third,
respectively, in potential for hydropower development. Umauma Stream was ranked
as second. However, unlike the Wailuku River and Honolii Stream, Umauna is not
gaged by USGS. Its flow regime is not well known and difficult to estimate accurately.
Extensive flow records are available for the Wailuku River and Honolii Stream.

After the two streams were selected for more detailed studies, several alternatives
were developed for each stream. The reconnaissance study selected one alternative for
each study area to be evaluated for the Environmental Assessment (EA) included in the
reconnaissance report.

The Wailuku site was designated in the National Economic Development Plan
because it would provide the greatest benefit. According to the report, development of
the Wailuku site would cause minimal adverse environmental impact because there are
no known archaeological or significant historical or cultural sites or features in the
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study area. Further, the Wailuku River is not especially productive biologically, and
USFWS has placed it in Category 4 (habitat is of medium to low value for the evaluation
species) for the Mitigation Policy. The report cautions that the terrestrial habitat in the
vicinity of the project site may contain several endangered animal species and a
candidate plant specie and that formal consultation with USFWS will be required
pursuant to Section 7 of the Endangered Species Act of 1963. The report states that
significant impacts to the endangered species can be avoided in the project area, and no
impacts are likely which cannot be mitigated satisfactorily.

Alternative diversion sites and penstock alignments at lower elevations that have
been evaluated in previous project proposals are described in the section on the
project’s history in Chapter I Alternative penstock alignments were also investigated
for the proposed project. These are shown in Exhibits V-1 and V-2, The point of
diversion is the same in all three options, the preferred, and the alternatives.

Alternative “A” shown on Exhibit V-1 asks for penstock alignment between the
Wailuku and the Kalohewahewa. At elevation 1560 and below, the penstock follows
the alignment previously proposed in the environmental assessment. The alignment
calls for a penstock crossing near the convergence of the Wailuku and the Kahoama
Stream. The power house would be located at the same site as the preferred option.
Access to project facilities west of the Kahoama Stream would be at the road joining the
penstock alignment as soon as physically possible. A bridge will be required over the
Wailuku as part of this option. '

While the penstock is somewhat shorter for Alternative “A” than the preferred
option, it was not selected because of potential sandstone problems near Lauiole Falls. It
was felt that construction and maintenance of access in this area would be difficult and
that other alignment were available to avoid these potential problems.

Alternative “B” shown on Exhibit V-2 also utilizes a penstock alignment situated
by the Wailuku and the Kalohewahewa. This alignment proceeds to the east, crossing
the Hookelekele just above the falls. At this location the Hookelekele is in a deep
narrow gorge which provides a solid rock foundation for both the access road bridge
and the penstock crossing. The penstock alignment parallels the Wailuku or
alternatively follows a canehaul road dropping into the Wailuku at a location opposite
the preferred option site on the north side of the river. With the power plant on the
north side, the 18” pipeline to that County Water System would cross the Wailuku
requiring excavation of rock through the river bottom extending to the connection point
previously proposed. Also with the power plant on the opposite side of the river, an
entirely new access to the project facilities would be required. Access would be obtained
by coming south off of Piihonua Road and following an existing canefield road
extending off the existing road to the plant site.

Alternative “B” would provide several benefits to the project not the least of which
would be to decrease the 60" penstock and access road length by 1,000 feet. It would
also require one less bridge and penstock crossing. Negative impacts include
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study area. Further, the Wailuku River is not especially productive biologicaily, and
USFWS has placed it in Category 4 (habitat is of medium to low value for the evaluation
species) for the Mitigation Policy. The report cautions that the terrestrial habitat in the
vicinity of the project site may contain several endangered animal species and a
candidate plant specie and that formal consultation with USFWS will be required
pursuant to Section 7 of the Endangered Species Act of 1963. The report states that
significant impacts to the endangered species can be avoided in the project area, and no
impacts are likely which cannot be mitigated satisfactorily.

Alternative diversion sites and penstock alignments at lower elevations that have
been evaluated in previous project proposals are described in the section on the
project’s history in Chapter I. Alternative penstock alignments were also investigated
for the proposed project. These are shown in Exhibits V-1 and V-2. The point of
diversion is the same in all three options, the preferred, and the alternatives.

Alternative “A” shown on Exhibit V-1 asks for penstock alignment between the
Wailuku and the Kalohewahewa. At elevation 1560 and below, the penstock follows
the alignment previously proposed in the environmental assessment. The alignment
calls for a penstock crossing near the convergence of the Wailuku and the Kahoama
Stream. The power house would be located at the same site as the preferred option.
Access to project facilities west of the Kahoama Stream would be at the road joining the
penstock alignment as soon as physically possible. A bridge will be required over the
Wailuku as part of this option.

While the penstock is somewhat shorter for Alternative “A” than the preferred
option, it was not selected because of potential sandstone problems near Lauiole Fails. It
was felt that construction and maintenance of access in this area would be difficult and
that other alignment were available to avoid these potential problems.

Alternative “B” shown on Exhibit V-2 also utilizes a penstock alignment situated
by the Wailuku and the Kalohewahewa. This alignment proceeds to the east, crossing
the Hookelekele just above the falls. At this location the Hookelekele is in a deep
narrow gorge which provides a solid rock foundation for both the access road bridge
and the penstock crossing. The penstock alignment parallels the Wailuku or
alternatively follows a canehaul road dropping into the Wailuku at a location opposite
the preferred option site on the north side of the river. With the power plant on the
north side, the 18” pipeline to that County Water System would cross the Wailuku
requiring excavation of rock through the river bottom extending to the connection point
previously proposed. Also with the power plant on the opposite side of the river, an
entirely new access to the project facilities would be required. Access would be obtained
by coming south off of Pithonua Road and following an existing canefield road
extending off the existing road to the plant site.

Alternative “B” would provide several benefits to the project not the least of which
would be to decrease the 60” penstock and access road length by 1,000 feet. It would
also require one less bridge and penstock crossing. Negative impacts include
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construction activities near and over the Hookelekele. No meetings have been held
with the canefield operations to discuss the feasibility or potential problems associated
with this alternative.

NO ACTION ALTERNATIVE

If the proposed project is not implemented, and the hydropower facilities are not
constructed, the physical and biological environments would remain in their present
states at the project site. This alternative fully conforms with the objectives of the
Conservation Lands Plan, to protect watershed areas and native plant habitats. The
electric utility would continue to generate its electricity using oil and bagasse as its
primary fuels. Because the quantity of bagasse is essentially fixed, the utility will be
forced to increase its consumption of oil as the electricity demand on Hawaii
continually grows as it is forecast. This would not conform to the State Energy Plan and
the Hawaii County General Plan, both of which have the objective of decreasing the
amount of fuel oil consumed in Hawaii through other alternative energy sources.

If the project were not completed, employment provided for its construction
would not be realized. Tax revenues and direct and indirect revenues for goods and
services would also not be realized. The water resources of the Wailuku watershed
would not be utilized to their maxirum potential. The advantages of a non-polluting
source of energy with relatively stable costs would not be realized.

ENERGY RESOURCE ALTERNATIVES

Alternative energy sources incude solar, wind turbines, ocean thermal,
geothermal, and biomass projects. Conservation is also classified as an energy “source.”
Each of these potential energy sources has its own set of environmental impacts, some
of which are generally regarded as more serious than run-of-river hydropower. Except
for biomass energy in the form of bagasse, none of these energy sources has been able to
make a widespread market penetration in Hawaii because of various technical and
economic factors.

Energy Conservation

Nonstructural alternatives to hydropower fall under the broad category of energy
conservation measures, which include reducing the level and/or time pattern of
demand by time-of-day pricing; appliance efficiency standards; education programs;
inter-regional power transfers; increased transmission efficiency; and technology which
makes minimum use of traditional structural measures, such as solar energy.

Energy conservation can rightly be considered as an alternate energy source which
is comparable with other energy sources in terms of payback, accessibility, reliability,
ease of recovery, and environmental effects. ‘Energy conservation is expected to make a
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significant contribution to increasing the state’s and the Big Island’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. In the near-term, energy conservation offers the most
cost-effective, readily available and environmentally benign means of obtaining
“additional” energy. However, peak load growth is expected to occur even with
conservation measures adopted. Some form of oil-fired generation is expected to
handle the increased peak load.

Conservation, therefore, is an effective means of reducing overall energy
consumption but does little to reduce the peak load. Conservation as a potential solu-
tion to the island’s energy dependence on oil is not a viable solution and is considered
only as a partial alternative to a new hydropower plant.

Geothermal

Natural heat from the earth shows great long-range potential for Hawaii’s energy
future. Economic comparisons generally show that geothermal energy is competitive
with conventional energy sources.

Practically all potential developable geothermal energy in the State of Hawaii is
located on the island of Hawaii. Although the amount of recoverable geothermal
energy is still unknown, a test well (HGP-A) was drilled 6,450 feet into the eastern rift
zone of Kilauea volcano on Hawaii in 1976 to explore geothermal potential.
Construction of a 2.8 MW geothermal power plant to utilize the steam from HGP-A,
which is funded by the Department of Energy, began in January of 1980. HELCO
agreed to purchase 2.6 MW of energy for the first two years the generator operated.
The first production of electricity from geothermal energy began in March 1982.
Commercial exploration of Kilauea East Rift Zone of Puna District is currently
underway through three geothermal mining leases granted by the State of Hawaii.

Environmental concerns in regard to geothermal energy production have focused
on the emission of gases, the disposal of large volumes of hydrothermal fluids, aesthetic
visual impacts, and the possible effect of volcanic activity on a power plant built in an
active rift zone. Preliminary studies have concluded that the impact of HGP-A does not
appear to be harmful, although monitoring and analysis is still on-going. A
comprehensive environmental assessment of large-scale development of geothermal
energy is in the process of being prepared.

Biomass

Biomass, which comprises any organic material, is an extremely important energy
resource to the state. The major biomass resources in Hawaii are sugarcane, pineapple
plants, and trees. In Hawaii County, biomass combustion comprised over 40 percent of
the system'’s capability. The commercialization of biomass in Hawaii is faced mainly
with economic rather than technological constraints. Many biomass resources, such as
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molasses, pineapple, and wood, are already valuable for other uses, and it would
require a drastic shift in market values or government incentives to redirect existing
biomass resources entirely into an energy program.

Wind

Hawaii has some of the best wind regimes in the world due to its geographic relief
and the northeasterly tradewinds which prevail 70 percent of the time. North Kohala
(Kahua Ranch), South Kohala, and Waimea on the Big Island have been identified as
sites with good energy potential. The most recent estimate of wind energy potential in
Hawaii indicates that the development of each island’s wind resources theoretically
could exceed the total amount of electricity sold in 1980.

Wind energy constitutes one of the most benign energy technologies and,
therefore, is a highly desirable alternative to petroleum. The technology in large scale
wind turbine design and manufacturing is progressing rapidly and wind is considered
one of the most promising forms of alternative energy on the Big Island today.

Winds in Hawaii are particularly consistent, with the prevailing northeast trades
blowing 70 percent of the year at an average of 10 to 15 mph over the surrounding
ocean. The favorable conditions are further enhanced over land by mountain ranges.
However, the utilities currently estimate that they can accept a wind penetration level
of only 10 to 20 percent of their generating capacity because wind is relatively
intermittent, unpredictable, and uncontrollable.

Ocean Thermal

Ocean thermal energy conversion (OTEC) is based upon the temperature
differences between the sun-warmed surface waters and the deeper cold bottom ocean
currents.

Hawaii has warm surface water and deep cold water at great depths nearshore the
year round. The technology of OTEC uses this thermal energy differential to produce
electricity. Should OTEC systems become a practical reality, Hawaii could become
energy self-sufficient. A demonstration plant, mini-OTEC, produced 50 KW or
electricity successfully. Commercial OTEC’s would range in capacity from 200 MW to
400 MW at a potential low cost. Commercial scale components still need to be
developed and economic feasibility must be demonstrated.

Direct Solar Energy

Direct solar energy is the energy that is obtained by collecting and/or focusing the
sun’s rays. The primary application in Hawaii is for residential water heating. There
are over 500 such instaliations on the Big Island today. This energy source will continue
to be used in the future, however, because of the expense for the installations and
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because it is mainly used for water heating, it will not produce significant energy
savings in the near future.

Nuclear Energy

Coal

The environmental concerns surrounding nuclear power also apply generally to
the utilization of coal. In addition, switching to coal would entail high equipment
facility and operational costs and would require the construction of the necessary

can also increase the emissions of particulate matter and noxious gases. However, the
state considers coal as a potential il replacement in the long-term future and it is
currently being used as a supplemental fuel at bagasse-fueled power plants.



CHAPTER VI
RELATIONSHIP TO PLANS, POLICIES AND CONTROLS

This section discusses the project’s consistency with state and county land use and
energy plans, policies and controls. A list of required permits throughout the life of the
project is also included.

STATE PLANS AND POLICIES

Hawaii State Plan

Development of hydroelectric power resources implements the Hawaii State Plan’s
objectives, policies and priority guidelines for energy use and development, and is
consistent with other objectives, policies and priority guidelines contained in the
Hawaii State Plan Revised adopted by the Hawaii State Legislature in May, 1986 (HRS
226). '

The two energy objectives of the state are increased energy self-sufficiency and
dependable, efficient, and economical statewide energy systems capable of supporting
the needs of the people. To achieve these objectives, the following policies have been
adopted:

©  Support research and development as well as promote the use of renewable energy
sources

o Ensure a suffident supply of energy to enable power systems to support the
" demands of growth

0 - Promote prudent use of power and fuel supplies through education, conservation,
and energy-efficient practices

0 Ensure that the development or expansion of power systems and sources
adequately consider environmental, public health and safety concerns, and
resource limitations (HRS 226-18)

The priority guidelines for energy use and development include encouraging “the
development, demonstration, and commercialization of renewable energy resources.”
(HRS 226-103 (f))

Development of hydroelectric power resources also implements the objective and
a policy in the Plan that relates to achieving economic growth through the development
and expansion of potential growth activities that serve to increase and diversify
Hawaii’s economic base.. One policy that is directly relevant is:
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0  Fadlitate investment and employment in economic activities that have the
potential for growth such as .... energy .... (HRS-110)

State Functional Plans

Twelve “functional plans” have been prepared by state agencies in accordance
with Chapter 226, HRS and adopted by the State Legislature. The purpose of the plans
is to further define and implement the State Plan’s comprehensive goals, objectives,
policies and priority guidelines.

The State Energy Functional Plan developed by the Department of Planning and
Economic Development (DPED) identifies alternate energy resource development as
one of five areas of concern. The alternate energy resource development objective 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 energy
technologies.

The State Energy Functional Plan states:

Hawaii’s near-total dependence on imported petroleum, spiraling oil prices,
the net outflow of dollars for oil payments, and the political unrest of major
oil-producing nations threaten local economic stability and the ability to
serve energy needs over time. Support and assistance for private sector
activities to develop local energy resources will reduce dependence on the
world oil market, improve the State’s balance of payments, and thus
promote economic development, and increase the number and diversity of
employment opportunities.

The implementing action that directly relate to hydroelectric energy resource
development is:

o  Conduct feasibility studies and implement appropriate hydropower projects.
The State Water Resources Development Functional Plan developed by the
Department of Land and Natural Resources recognizes water for industry and energy

production as an important water use. This water resource development objective is to:

Encourage and coordinate with other water programs the development of
self-supplied industrial water and the production of water-based energy.

The State Water Resources Development Functional Plan states:

The development of . . . self-supplied water should be coordinated with
other water programs for better resource management. Energy production
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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. Hydroelectric power production can be increased by
improving the efficiency of existing plants and by constructing new plants
at suitable sites.

The implementing action for hydroelectric energy resource development is:
Continue to assess sites for commercial hydroelectric and geothermal power
plants, and study feasibility of joint public and private financing and
operation of such power development projects.

HAWAD COUNTY PLANS AND POLICIES

The Hawaii County General Plan, adopted in 1971, provides policy guidance for
land development and other activities for the County of Hawaii. In February 1980, the
Plan was amended to give special emphasis on energy self-sufficiency because of the
heavy dependence on imported fuel (approximately 60%) and the escalating cost of
electricity. The plan is presently in the process of being revised and updated. Policies
and courses of action described below are from the 1987 Draft Plan.

The County General Plan contains several policies supporting the development of
alternate energy resources. Development of hydroelectric power resources is consistent
with these goals and policies. Energy goals for Hawaii County are to:

o  Strive towards energy self-sufficiency for Hawaii County.

0  Establish the Big Island as a demonstration community for the development and
- use of natural energy resources.

Policies relating directly to hydroelectric power development are:
0  The County shall encourage the development of alternative energy resources
¢ The County shall encourage the expansion of energy research industry

o  The County shall ensure a proper balance between the development of alternate
energy resources and the preservation of environmental fitness

o The County shall strive to ensure a sufficient supply of energy to support present
and future demands

APPLICABLE PERMITS AND APPROVALS

Permits and approvals required for the development of hydroelectric power at the
proposed site are listed in Table VI-1.
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CHAPTER VII

AGENCIES, ORGANIZATIONS AND INDIVIDUALS
CONSULTED IN THE PREPARATION OF THE
DRAFT AND FINAL ENVIRONMENTAL IMPACT STATEMENTS

A. COMMENTS AND RESPONSES

The following agendies, organizations, and individuals received copies of the
Environmental Assessment (EA) and NOP and/or the Draft Environmental Impact
Statement (DEIS). Those identified with an asterisk (*) responded to either the EA or
the DEIS or both. Respondents with substantial comments are identified by double
asterisks (**) and their comments are reproduced along with responses to the comments
in this section. There were five letters containing substantial comments on the Draft
EIS. These were from the Department of Land and Natural Resources, the Office of
State Planning, the Office of Hawaiian Affairs, the Environmental Center, and the Sierra
Club Legal Defense Fund.

FEDERAL
**Army Corps of Engineers
Department of Agriculture

*Soil and Conservation Service
Department of the Interior

**Fish and Wildlife Service

Geological Survey

Environmental Protection Agency

STATE
* Department of Agriculture
**Department of Health
**Department of Health, Hilo District Health Office, DOH
**Department of Land and Natural Resources
**Commission on Water Resource Management
Department of Business and Economic Development
Energy Division
* Department of Defense
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* Department of Accounting and General Services
* Department of Transportation
**Office of Hawaiian Affairs
**Office of Environmental Quality Control
**Office of State Planning
Coastal Zone Management Program
University of Hawaii
**Environmental Center
Water Resources Research Center
State Legislature
Senators and Representatives, East Hawaii Districts
*Representative Wayne Metcalf
House Committee on Planning, Energy and
Environmental Protection
Senate Committee on Agriculture, Energy and

Ocean Resources

COUNTY OF HAWAII
Office of the Mayor -
County Council

**Department of Planning

**Department of Research and Developmen
Department of Water

ORGANIZATIONS AND INDIVIDUALS
American Lung Association of Hawaii, Hawaii Council
Conservation Council of Hawaii, Hawaii Island Chapter
Hawaii Audubon Society
Hawaii Island Chamber of Commerce
Hawaii’s Thousand Friends
Hawaiian Electric Light Company



Hunters’ Association
The Nature Conservancy
* Sierra Club, Hawaii Chapter, Moku Loa Group
**Sierra Club Legal Defense Fund
Sportsmen of Hawaii
*Wai ‘Ola
*Waimana Enterprises
*Elaine Wender
*Carol Wilcox
The Wildlife Society, Hawaii Chapter

B. PREPARERS OF DEIS

A list of the persons involved in the preparation of this draft supplemental
environmental impact statement, the firms with which they are associated, and their
areas of expertise and qualifications is presented in Table VII-1.
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COMMENT LETTERS AND RESPONSES

Environmental Assessment
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WAIMANA ENTEPRISES, INC.

— September 21, 1988

—
= KRP Information Services
7 P, O. Box 27506
- Honolulu, Hawaii 96827
) Attn: Jacqueline Parnell

Re: Wailuku River Hydroelectric Project

South Hilo District, Hawaii

- Gentlemen:

This is to confirm a telephone call we placed to your office
- today concerning the above~-referenced hydroelectric project.
—_ Waimana Enterprises would like to be placed on record as a

consultant party to the Environmental Impact Statement for
- this project.
= Sincerely yours,

- prz

Marya Brown

. 737 Bishop Street Suite 2460 » Grosvenor Center » Honolulu, Hawaii 96813
— (808) 599-4441  Facsimile (808) 599-4653



COMMENT LETTERS AND RESPONSES

Draft Environmental Impact Statement
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APPENDIX A
Plant Checklist



SRECIES CHECKLIST

Plant names in the list are in accordance with H. St.John's 1973
"List and Summary of the Flowering Plants in the Hawaiian Islands" and
C.H. Lamoureux's unpublished 1984 checklist of Hawaiian Ferns and Fern

Families are listed alphabetically within each of three groups:
Pteridophyta (ferns and fern allies): and Monocotyledonae, Dicotyledonae
(two major groups of flowering plants). Genera and Species are arranged
alphabetically, Wherever possible, common names are included; those
underlined are Hawaiian names and those not underlined, English.

A relative abundance rating was determined for each species recorded
according to the following standard qualitative scale:

A ABUNDANT, generally the major or dominant species
in a given area .

c COMMON, generally distributed throughout a given
area in large numbers

uc UNCOMMON, observed uncommonly but more than 10
times in a given area

0 OCCASIONAL, observed here and there, often widely
scattered, not forming a major component of the
vegetation

R RARE, observed 2 to 10 times in a given area

S SINGLE, found only or principally in one or

more restricted areas

The biogeographic status' of each species is indicated as follows:

E ENDEMIC to the Hawaiian Is., i.e. occurring
nowhere else in the world

I INDIGENOUS, native to the Hawaiian Is., but also
occurring naturally elsewhere

X EXOTIC or INTRODUCED, plants of accidental or
deliberate introduction after the Western
discovery of the islands

P ‘ POLYNESIAN INTRODUCTION, includes those plants
. brought by Polynesian immigrants previous to
Capt. Cook's visit in 1778

Other abbreviations in the table are as follows:

HEN ENDANGERED, in considerable danger of disappearance
Under HABITAT, the following letters are used:

Pasture

Eucalyptus forest

'Ohi’a—kgg native forest

Riparian or streamside habitat
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APPENDIX B

Instream Flow Analysis Curves
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Figqure 1.

Suitability Index Curve for Lentipes Concolor adult for
velocity. :
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Figure 2.

Suitability Index Curve for Lentipes Concolor adult for
depth.
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Figure 3.

Suitability Index Curve for Lentipes Concolor adult for
substrate.
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Figure 4.

Suitability Index Curve for Lentipes Concolor juvenile
for velocity.
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Figure 5.

Suitability Index Curve for Lentipes Concolor juvenile
for depth.
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Figure 6.

Suitability Index Curve for Lentipes Concolor juvenile
for substrate.
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Figure 9.

Suitability Index Curve for Opae adult for substrate.
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Figure 10.

Pre and post project flow duration curves at the
Wailuku River Gage.



WAILUKU RIVER PROJECT

¥A LY RIVER
450

440 =

330

300

230 -

200 -

130 -

100 -

30

PERCENT TiM2 @ BOUALLED OA BxCHEDED
0 PR=PROJECT +  POST-PROJECT

Pre and post project flow duration
Wailuku River Station.

curves

WAITLUKU RIVER PROJECT

HOORELEXELE STREAM
700

300 -

400 -

300 ~

200 -

100 -

PERCENT TIME O HQUALLED OR EXCEEDED
0 PREPROJECT +  POST-PROJECT

G
g
g
5
Figure 11.
&
5
g
:
Figure 12.

Pre and post project flow duration
Hookelekele Stream Station.

curves

at the

at the



o

WA ILUKU RIVER PROUJECT
420 FALOHEWAHEWA STREAM
330
3o —
& 290 -
&
y 200 A
I
100
30 4
0 r ; 4 . : .
a 20 40 -] an 100
PERCENT TIM2 O EUALLED OH EXCEEDED
O  PRE-PRAOJECT +  POST-PROJECT
Figure 13. Pre and post project flow duration curves at the

Kalohewahewa Stream Station.
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Figure 14.

Relationship between WUA and discharge for Opae adult
and Lentipes Concolor adult and juveniles at the

Wailuku River Station.
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! Figure 15. Relationship between WUA and discharge for Opae adult
and Lentipes Concolor adult and juveniles at the
Hookelekele Stream Station.
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Figure 16. Relationship between WUA and discharge for Opae adult
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Figure 17.

Relationship between Mean Percent Deviation (MPD) and
discharge for the Wailuku River, Hookelekele and
Kalohewahewa Stream Stations.
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Figure 18.

Average monthly percent change in available habitat
based on daily flows at the Wailuku River station for
Opae, and Lentipes Concolor adults and juveniles.
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Figure 19.

Average monthl
based on dail

for Opae, and Lentipes Concolor adults and juveniles.
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Figure 20.

Average monthly percent change in available habitat
based on daily flows at the Kalohewahewa Stream Station

for Opae,

and Lentipes Concolor adults and juveniles.

Y percent change in available habitat
y flows at the Hookelekele Stream Station
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Figure 23. Pre and post project habitat duration curves at the
Wailuku River Station for Lentipes Concolor juveniles.
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Wailuku River Station for Opae adults.
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Pre and post project habitat duration curves at the

Hookelekele Stream Station for Lentipes
adults.
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Hookelekele Stream Station for Opae adults.
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Kalohewahewa Stream Station for Lentipes Concolor
adults,
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Introduction

The initial results of the instream flow impact analyses for the proposed
Wailuku River hydroelectric project were presented in the draft EIS (1989). This
report summarizes new results based on refinements in the suitability index
curves for all species, additional hydraulic data collected from the Hookelekele
Stream and a review of the analysis approach obtained through consultation with
personnel of the United States Fish and Wildlife Service in Hawaii. Pertinent
information on the methods and results of analyses contained in the draft EIS
are repeated here for the sake of clarity and completeness.

Study Site Selection and Hydraulic Field Measurements

The Wailuku River drainage to be affected by the proposed hydroelectric
project was divided into three sperate sections: 1) the Wailuku River above the
confluence with the Kahoma and Hookelekele Streams up to the 2000 feet elevation;
2) the Hookelekele Stream below its confluence with the Kalohewahewa Stream; and
3) the Kalohewahewa Stream above its confluence with the Hookelekele Stream up
to the 2000 feet elevation. Each of these river segments were surveyed from the
air for potential access sites as well as for the types and distribution of

available habitats. Based on these aerial reconnaissance surveys and ground.

visits, a total of six transects each were identified for the Hookelekele and
Kalohewahewa Streams and twelve transects within the Wailuku River. Transect
placement within micro-habitats was apportioned between pool, pocket pool/run
and run habitats at each station were access was possible., Additional habitat
mapping and review of transect Placements were conducted on the Hookelekele
Stream with the cooperation of the USFWS. The original number and placement of
transects within specific available micro-habitats used in the draft EIS analyses
were retained.

Each station on the Wailuku River and Kalohewahewa Stream were sampled at
only one flow, wherein stage and discharge measurements were collected for each
transect. Field collection techniques were followed according to Trihey and
Wagner (1981). The Hookelekele Stream was sampled a second time during field
reconnaissance with personnel from the USFWS. Best estimates of the discharge
were 36 cfs for the Kalohewahewa Stream, 27 c¢fs for the Wailuku River and 33 cfs
for the initial data set and 64 cfs for the second data set within the
Hookelekele Stream. The second data set (64 cfs) at the Hookelekele Stream was
utilized in subsequent analyses in this report as the magnitude of the discharge
was closer to the average monthly discharges at this station. Given the small
relative difference in magnitudes of the observed discharges and small
differences in actual transect Placement of a few feet, the use of both data sets
for the development of stage-discharge relationships for the transects at this
station was not attempted.
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Hydraulic Simulation

After a review of the available data and analysis options for hydraulic
modeling with personnel of the USFWS, the single stage-discharge measurements
were utilized to calibrate the MANSQ hydraulic simulation model to generate the
stage-discharge relationships for each transect. The simulated water surface
elevations were then utilized within the IFG4 hydraulic simulation program in
the production runs for the determination of individual cell velocities. As
noted in the draft EIS, additional stage-discharge measurements might provide
for a better assessment of this relationship at each transect, especially at
higher discharges than those obtained in the field studies. However, a review
of the preliminary results of the WUA versus discharge relationships suggested
that maximum WUA values occurred at lower discharges within the "normal® 0.4 to
2.5 range of simulated flows based on the calibrated discharges used at each
station. Collection and use of additional stage-discharge data may be more of
an academic exercise rather than a quantifiable improvement in the simulations
given the high gradient and narrowly incised structure of the stream channel and
the shapes of the S.I. curves for velocities for Lentipes adults, juveniles and
the atyid (see Figures 1 through 3). The channel characteristics at all stations
(i.e. narrow channel widths with vertical walls) would be expected to convey bank
full discharges at magnitudes on the order of few hundred cubic feet per second.
Discharges greater than this would be anticipated to result in increasingly
higher velocities with little or no provision for overbank flooding. Therefore,
little or no increase in low velocity refugia would be available with increased
discharges above bank full and this observation with the nature of the S.T.
curves for velocities, would from first principals, suggest that available usable
habitat would decrease rapidly for incremental changes in the magnitude of these
higher discharges. Based on these observations, the range of simulated
discharges were arbitrarily extended to higher flows in order to use the
available daily discharge readings rather than the mean menthly averages.

Suitability Curve Development

At present, no known site specific suitability index (S.I.) curves have
been developed for the Wailuku River or its tributaries for Lentipes or the atyid
shrimp. To date only 25 individuals of Lentipes have been observed within the
entire Wailuku River System, with the all but 4 of these observations oceurring
within the Hookelekele Stream. Kinzie and Ford (1988) note that S5.I. curves
developed from & particular system are not likely to be transferable to other
streams in Hawaii. However, given the fact that no Lentipes have been observed
from the main stem Wailuku River above Lauiole Falls or within the Kalohewahewa
Stream, the development of site specific curves for these waters is not possible
and additional field efforts in this regard are unlikely to yield sufficient
data to develop these curves., For the known observations of Lentipes within the
Hookelekele Stream, no site specific recordings of depth, velocity substrate
and cover are available for use in the development of site specific S.I. curves.
Therefore, a literature review, interviews with several species experts and data
from Kinzie et al. (1984) were utilized to construct the initial S.I. curves for
the adults and juveniles of Lentipes and adults of the atyid as reported in the
draft EIS (see Figures 1 through 9 of Appendix B in the EIS).



4

After review of these curves by the USFWS several modifications were made.
First, for all species, a simplified substrate coding scheme was developed based
on the categories listed in Table 1. This table also indicates the relative
suitability for the dominate substrate type for each species and life stage.
Because substrates within the stream were categorized by both dominate and sub-
dominate types where mixed substrates occurred, the suitability values for these
mixed categories (i.e. cobble and gravel) were developed from the data listed
in Table 1 by assuming that the combined suitability was equal to the arithmetic
average of the component substrate types. For example, a mixed substrate in the
stream composed of cobble and gravel (or gravel and cobble) for Lentipes adults
would be (1.0+0.3)/2.0 = 0.65; cobble and mud (or mud and cobble) would be 0.50.

Table 1. Dominate substrate categories and relative suitability for
Lentipes adults and juveniles and the atyid.

Relative Suitability

Substrate Lentipes Adult Lentipes Juvenile Atyid
Organic material 0.00 0.00 0.00
Mud 0.00 0.00 0.00
5ilt 0.00 0.00 0.00
Sand 0.00 0.00 .00
Gravel 0.30 0.30 0.02
Cobble 1.00 1.00 0.04
Boulder 1.00 1.00 1.00
Bedrock 1.00 1.00 0.00

In addition to the modification of the substrate codes for each species,
the velocity distribution for Lentipes adults was modified to reflect a slightly
broader range of suitable velocities. The final set of S.I. curves utilized in
subsequent analyses for each species and life stage are provided in Figures 1
through 3.

Pre-Project Hydrology

Daily flow records for the period of record from 1928 through 1988 on the
main stem Wailuku River (station number 16704000) at the 1,090 feet elevation
were used to establish mean monthly pre-project flow conditions within the study
area. Partitioning of flows between the Wailuku River and the Hookelekele
Stream were established as 40 percent and 60 percent of the gage readings based
on the analysis presented in U.S. Army Corp. of Engineers (1984). Flows within
the Kalohewahewa Stream were estimated as 60 percent of the Hookelekele Stream
based on site reconnaissance of the channel morphology and from observations
made by the USFWS (1984) and Archer (1989).
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Post-Project Hydrology

If 70 percent of the Wailuku River daily gage flow fell between 13 cfs and
168 cfs then the flow below the diversion within the Wailuku River was set at

and the combined flow of the Kalohewahewa and Hookelekele Streams equalled 30
percent of the Wailuku River gage for that day. This means that the difference
between 8 cfs and 70 percent of the Wailuku River daily flow reading was
diverted for power generation. |

on that day. An illustrated example is presented in Table 2. The resulting
summary of pre and post Project mean monthly flows at each station based on the
daily flows are presented in Tahle 3. The Pre- and post project flow duration
curves based on the mean daily flows for the Wailuku River gage, Wailuku River,
Hookelekele and Kalohewahewa Streams are presented in Figure 4,

Table 2. Example of post project flow determinations based on daily flow
i readings at the Wailuku River gage and proposed operating criteria
; for the Wailuku and Kalohewahewa diversions.

Pre-Project 70 Percent Amount Wailuku River Kalohewahewa Kookelekele Hailuku Gage

Daily Gage  of Gaqe Diverted fre  Post Pre Post Pre Post Pre Post
12.0 8.4 0.0 4.8 4.8 4.3 4.3 1.2 1.2 12.0 12.0
53.0 65.1 57.1 37.2 5.0 3.5 3.0 55.8  30.9 93.0 35.9
305.0 213.5 160.0 122.0 33.4 109.8 20.1  183.0 111.6  305.0 145.0

PRI



Table 3. Wailuku River Project mean monthly flows (cfs) for pre and post project conditions.

Wailuku gage Wailuku Hookelekele Kalohewahewa
Month Pre Post Pre  Post Pre Post Pre  Post

JAN 283.0 228.1 113.2 83.4 169.8 138.7 101.9 53.9
FEB 310.8 254.0 124.3 100.4  186.5 153.6 111.9 60.5
MAR 412.6 329.6 165.0 128.6 247.5 201.0 148.5 77.3
APR 411.1 312.2 164.4 118.0 246.6 194.2 148.0 70.9
MAY 230.0 145.3 92,0 47.7 138.0 97.6 82.8 28.7
JUN 123.4  70.3  49.3 20.8 74.0 49.5 4.4 12.7
JuL 193.4 125.6 77,1 42.2 115.6 83.4 69.4 25.4
AliG 296.3 226.2 118.5 85.8 177.8 140.4 106.7 51.6
SEP 153.9  99.7 61.6 33.4 92.4 66.3 55.4  20.2
ocT 173.0 112.7 68.9 38.0 103.4 74.8 62.0 23.0
NOV 352.2  269.1 141.0 102.1 21t.4 167.0 126.9 61.4
DEC 351.8 _ 280.4 140.8 109.2  211.2 171.2 126.7 _65.7
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Figure 4.

Pre and post project flow duration curves
for the Wailuku River gage, Wailuku River,
Kalohewahewa and Hookelekele Streams.
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Habitat Simulation and Impact Analyses

Habitat availability was determined from integration of the hydraulic
simulation and S.I. curve results with IFIM model HABTAT (Milhous et al. 1984).
The functional relationships of WUA versus discharge for each species and life
stage at each station are presented in Figure 5. 1In addition, an assessment of
"community responses” were examined by development of single aggregated curves
at each station computed as the mean percent deviation (MPD) from the normalized
individual WUA functions (Geer 1986). The MPD curves, allow an assessment of
impacts associated with optimized flows wherein all life stages for all species
present within the river are simultaneously considered in the analyses. The MPD
curves at each station are presented in Figure 6.

The available habitat (WUA) for each species and life stage as well as the
MPD's based on daily pre- and post project flows over the period of record from
1928 to 1988 were calculated and utilized to compute the mean monthly percent
change in available habitat. The results of the daily WUA values were also used
as a basis for the development of habitat duration curves for pre- and post
project conditions at each station. In the assessment of pre- and post project
impacts, WUA for daily discharges greater than the maximum discharge simulated
were set to the WUA occurring at the maximum discharge simulated. WUA values
at discharges less than the minimum simulated were interpolated from the minimum
to an assumed value of zero habitat at zero discharge. These are considered to
represent reasonable assumptions given the properties of the individual WUA
curves at the higher discharges and the high gradient, incised narrow canyon
topography of the stream channels at each station. The results for the average
monthly percent change in WUA and MPD's for each species and life stage at each
station are given in Table 4 and Figure 7. The habitat duration curves for pre-
and post project conditions at each station are shown in Figures 8 through 10.

Table 4. Mean monthly percent change in available habitat and MPD's
based on daily flows for Lentipes adults and juveniles
and Opae adults.

Wailuku River Kalohewahewa Stream Hookelekele Stream
Honth LA™ _LJ° OA" WPD® A _J 0A M A .LJ 08 MPD
JAN 20 56 568 60 17 25 139 30 -1 -13 7 -5
FEB 20 51 519 53 23 ik 143 34 2 -9 10 -2
MAR 29 74 775 75 38 57 208 54 7 -9 15 «0
APR 38 9 1026 97 46 67 285 68 11 .10 19 1
MAY 37 100 1077 103 31 40 254 58 8 .14 15 -2
JUN 24 77 850 85 2 7 122 23 -1 -18 8 -6
JUL 29 86 948 91 16 26 182 a8 3 -16 11 -4
AUG 28 84 929 S0 14 25 173 36 2 =17 11 -5
SEP 24 75 836 82 3 9 122 23 0 -17 8 «5
ocT 26 78 892 84 11 20 166 31 2 .15 10 -5
NOV 2 86 941 89 34 48 215 54 6 -13 14 -2
DEC 25 69 737 72 26 42 183 43 2 _-13 1 -4

LA = Lentipes adult percent change in WUA
LT = Lentipes juvenile percent change in WUA
ON = Opae adult percent change in WUA

* MPD = Percent change in MPD

W N
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Habitat duration curves for pre- and post project conditions
within the Wailuku River for Lentipes adults and juveniles and

Opae adults.
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within the Kalohewahewa Stream for Lentipes adults and juveniles

and Opae adults.



Figure 10.

16

WA ILLKY RIVER PROJECT
POTR Oy STRO - LEWTIR ARAT

"
(L
1~
154
-
13 4
12 4
1
10 o
8-
»
T
|
34
-2 o
34
R -

Wi, MR AN PUST & ST
(Thesmren)

WAILLRU RIVER PROJECT
PEOCOLOKPLE G1SEAd - LT rhed v g

3]

VUL PO IO FORT OF NTmAs
-
i

FICENT Tid BILALES (R EXCECSD
- L -t - FCET-AOSIT

WAILWKY RIVER PROJECT
HOOTUACRLE STROA + OME AGAT

¥
T8 -
43 -
4 -
1.3
%3~
e~
1 -
LA K
wu
[ R
e -
[E P
0.4
2.4
a.z

i PR YA PIIT W SR

(8]

PIRCRY TIME ERLALGS OV LICEEE
a  reeAnaey +  FOET-AOAMT

Habitat duration curves for pre- and post project conditions

within the Hookelekele Stream for Lent
and Opae adults.

ipes adults and juveniles

< o,

-]



B L ST IR EC LT E P

17

These results demonstrate that the proposed operating regime
and bypass flows within the Wailuku River and the Xalohewahewa
Stream result in a net increase in the available habitat for
Lentipes adults and juveniles as well as for the atyid for all
months. The community responses also show a net positive gain in
available habitat in all months for these stations as indicated by
the MPD results. The results for the Hookelekele Stream however,
show that a net reduction in available habitat for the Lentipes
juveniles occur in all months, while adults show only a marginal
reduction (1 percent) during January and June. The atyid on the
other hand show a net positive increase in available habitat for
all months. The community responses at this station show that the
overall reductions in available habitat is in general less than 6
percent for all months. The interpretation of the results for the
Hookelekele Stream, need to be considered with the following

observations in mind.

First, as noted previously, a review of the initial s.I.
curves for Lentipes adults by species experts within the USFWS
resulted in a change in the velocity curve (see Figure 1). The
velocity curve for the juveniles was not modified. The original
S.I. curves for the adults and juveniles in the draft EIS based on
fitting the available frequency data resulted in S.I. curves for
both life stages that were essentially the same as the un-modified
curve for the juveniles (see Figure 2). Modification of the
juvenile curve for velocity to a form similar to that of the adults
would result in the impact analyses for this life stage to be
similar to the results reported for the adults. This is easily
supported by the fact that the substrate curves for the adults and
juveniles are identical and the depth curves are essentially
identical (compare Figure 1 and 2). Finally, no known collections
of Lentipes juveniles have been recorded for the entire Wailuku
River system. Although the associated impacts suggest that altered
flow regimes may reduce available Lentipes juvenile habitat based
on physical parameters of depth, velocity and substrate at this
station, the available data indicates that the Hookelekele Stream
(and the Wailuku River system in general) may have other biclogical
and physical factors that may preclude the use of this system by
this life stage in significant numbers. This is also supported by
the fact that only 25 total adult Lentipes have been recorded from
the entire Wailuku River system and the majority of these
observations were obtained from approximately 2000 feet within the

Hookelekele Stream.
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Conclusions

The impact analyses on the aquatic resources of the Wailuku
River system for the Wailuku River Hydroelectric Project indicate
that the proposed operating regimes and bypass flows result in net
positive increases in available habitat within the Wailuku River
and Kalohewahewa Streams for the Lentipes adults and juveniles and
the atyid. The only negative impacts associated with the project
occur for the Lentipes juveniles within the Hookelekele streamn,
however in light of the net positive impacts for the adults at this
station and in consideration of the available biological data for
the Wailuku River system in general, these impacts are considered
to be non-significant. The biological data that supports this
conclusion are that only 25 total Lentipes adults have been
observed within the entire Wailuku River system, no juveniles have
ever been recorded and the population densities for this species
are very low relative to other Hawaiian stream systems.
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I. INTRODUCTION

This report presents the results of an archaeologi-
cal reconnaissance that was conducted at the location of
the proposed Wailuku River Hydroelectric Project, Hilo,
Hawaii. The project, which was conducted in December
1985, consisted of a literature search and a field in-
spection of the project site. The purpose of the work
was to determine the presence or absence of sites of
archaeclogical or historical interest that might be
located within the project area, to assess the signifi-
cance of the sites, to determine whether any sites pre-
sent werzs eligible to either the State or National
Registers of Historic Places, and to make recommenda-
ticns for any further archaeological work that might be
necessary.

The project is located on the Wailuku River eight
miles west of Hilo, between the elevations of 1100 and
1400 feet. Even though the rights-of-way of the pro-
posed Hookelekele Stream diversion and the proposed pen-
stock had been previcusly marked with plastic ribbon,
the extremely dense vegetation represented a moderate
hindrance to the conduct of the fieldwork. The terrain
represented no hindrance whatsoever. Approximately 80
per cent of the proposed alignment was inspected in two
days by one person on foot.

11. PREVIOUS ARCHAEOLOGICAL WORK

Inspection of archaeological site location maps and
State and National Register of Historie Places informa-
tion on file at the State Historic Preservation Office,
Department of Land and Natural Resources revealed that
there are no-'sites in the project area listed on either
the State of Hawaii or the National Registers of Histor-
ic Places, nor have any been determined to be eligible
to either of those registers. Alfred E. Hudson’s volume
“The Archaeology of East Hawaii," a typescript manu-
script the original of which is on file at the Bernice
P. Bishop Museum, was also consulted. This study was
concerned primarily with sites located at or immediately
adjacent to the coast, and no sites were recorded in the
vicinity of the project area. A reconnalssance of the
intake and power plant 1locations and the adjacent
tributary streams, pastureland and forest reserve had
been conducted by Cox [19831, who found no sites.

E-1
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1II1. LAND USE TO 1900

McEldovney’s [1979] literature search of land use
Patterns in the Hilg area had as its northern limit the
Wailuku River, but her comments are nevertheless applic-
able to the Present situation. As the Survey area is
Situated in what she refers to as Zone II} {Lower Forest
Zonel], there is little likelihood of any sites being

present:

"Use of this Zone, from roughly 1,500 to 2,500
ft elevation, revolved around the gathering of
forest resources heeded for a variety of wood,
feather, and fiber Praoducts, and for the col-
lecting of supplemental food Crops grown in
small forest clearings and along streans.
This includes the celebrated and special ized
crafts of cutting ‘koca for Canoes and catching
birds for feather-decorated objects. Historic
accounts suggest that a3 cluster of small huts,
small religious shrines, and numercus paths
were frequented by = family unit op Broup of
workers for shese purposes. The Probability
of finding stiuctural or artifactual evidence
af these activities appears low due to the
temporary nature of the huts ang the dense
character of the ground Cover, which would
quickly close unused paths and cleared areag.
Streams and sSprings, the presence of feral
cultigens, and tall stands of koca could be
indicators of greater  gitae probability"
[McEldawney 1979:251.

Kelly, Nakamura and Barrére [1981] chronicled hig-
toriec events in the Hilo area from the earliest historic
period to the present. Early nineteenth Century life
wWas centered arguynd both aquatic resources in Hilo Bay
and  agricultura]l pursuits in the adjacent marshes.
Utilization of the interior, which would include the
vicinity of the project area, was less intensive but
Still of great importance:

"From it cape woods for housebuilding and
other needs, olona and ‘ie’je fiber for cord-
dge and basketry, #amaki for tapas, and food
Plants such as bananas, Plantains, taro, and
yams, planted 3long streams and in small for-
€st clearings. Also in this zone grew the



Breat koa trees used to hew the war cances for
which the Hilo chiefs were famous in ancient times.
The exploitation of this Zone was in-tensified
during the 1790s, when Kamehameha was preparing for
his assaults on neighboring island c¢hiefdoms*
[Kelly et al. 1981:7]

The period from 1815 to about 1830 was marked by
intensive sandalwood exploitation, but this activity
would have left 1little or no evidence in the project
area:

*Kamehameha retained the monopoly on the san-
dalwood trade until his death, and between
1815 and 1819 he had given enocugh piculs of
wood to purchase six foreign vessels, as well
as an assortment of foreign goods from tea to
guns and ammunition. Probably one of his own
ships made calls at Waiakea {on Hilo Bayl to
Pick up sandalwood collected there for direct
or transhipment to China.

"After the death of Kamehameha and the acces-
gsion of his son Liholiho, the new king’s fa-
vored chiefs were permitted to share in the
trade. Their reckless exploitation of this
great natural resource, in return for vessgels
and luxuries that lay unused in storehouses,
resulted in ruinous debts to themselves and
death and deprivation to the commoners were
forced to abandon their own livelihcods to
gather and transport the wood to the beaches.
By the early i1830s the depletion of the for-
ests and the financial Plight of the chiefs
brought an end to the trade® [Ibid:26].

Serious missionary work in the Hilo area, which had

a profound effect on land use patterns, dates from the
early 1820s:

®*Pursuant to the recommendations of the Ha-
wai’i Missjionary delegation and with the con-
sent of Liholiho and his chiefs, the head mis-
sion at Honolulu sent two missionary families
to take up a station in Hileo. On January 24,
1824, Joseph and Martha Goodrich and Samue]
and Nancy Ruggles landed at Ka-nuku-o-ka-
manu. Their first night at Waiakea was spent

E-4
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in a cance shed on the beach. The next day
they moved into a house belonging to Ka’ahuma-
nu, at the site they chose for the new Waiakea
mission, ’'near the landing and only a quarter
of a mile from a fresh water pond’ [approxi-
mately the site of the Hilo Iron Worksl.

"The missionaries had been placed under the
protection of Kecahou, the representative of
Ka’ahumanu and therefore aof the government.
Koahou was a son of Kamanawa, the chief of
Hilo, during Kamehameha'’s time. Under his di-
rection a meeting house and a dwelling house
were constructed at the mission station,
thatched with Jauhala and tied with ‘je‘’ie fi-
ber. On May 19, 1824, church services were
held in this first Christian meeting house
built in Hilo. '

"Despite the apparent receptiveness of the
people during Ellis’ previous vigit just gix
months before, the missionaries found thenm
almost completely indifferent to their efforts
to teach them the palapala. Ma'alo, the chief
at Waiakea, and Namaha, the chiefess at Pi’i-
honua, were openly opposed to schooling.and
Koahou did nothing to encourage it. It took
several months to win them over, but ance this
was accomplished the people followed, and
Christian schools and churches became estab-
lished in Hilo. By April of 1825 schocols were
operating and people were attending church
services with some regularity, according to
the missionaries’ Journals and letters”
(Ibid:28-9].

Again, no direct evidence of these activities is
present in the project area. However, events during the
period from 1840 to 1898, which witnessed increasing
Western involvement, did effect adjacent lands which
were put into extensive sugar production by Mauna Kea
Sugar Company:

"Beginning with a three-month visit to Hawai’i
Island by the United States Exploring Expedi-
tion, from December 9, 1840, to March 5, 1841,
and culminating with annexation of the Islands
by the United States in 1898, American influ-



ence played a significant role in the develop-
ment of Hilo.

*The United States Exploring Expedition, under
the Command of Charles Wilkes, was the first
United States government-sponsored scientific
expedition into the Pacific. By the middle of
the 19th century, the undivided use-rights
system of land tenure in Hawai’l had been
completely changed to conform with the Ameri-
can system of private ownership of land. With
private property established legally by 1848,
capital investment in land achieved basic se-
curity for the commercial sugar Iindustry in
Hawai’i, dominated largely by American capi-
tal. Sugar became the mainstay of the Hawaii-
an economy and, in 1876, was greatly encour--
aged by the Reciprocity Treaty between Hawai’i
and the United States. In 1893, with American
assistance, the Hawaiian monarchy was forcibly
overthrown. The main objective of the busi-
ness interests that led the overthrow was the
annexation of Hawai’i as a territory of the
United States. This objective was realized in
1898" [lbid:51il.

IV. RESULTS OF FIELD RECONNAISSANCE

Our field inspection revealed no evidence of sig-
nificant archaeological or historical remains. The only
cultural feature noted was a ditch [indicated on the
U.S.G.S. Piihonua Quadrangle as a dashed black line run-
ning from Hookelekele Stream to Wailuku River] which co-
incides with the proposed location of the Hookelekele
Stre=am diversion channel. The ditch, which was probably
constructed for irrigation by the Mauna Kea Sugar Com-
pany, is no longer in use and has fallen into extreme
disrepair. Indeed, except for the fact that it runs
nearly parallel to the contour, the feature is indistin-
guishable from a natural streambed. Because of its poor
condition it was neither photographed nor described. As
there are better examples of early historic irrigation
technology on the island, the Kohala Ditch and the ditch
at Waipio Valley being just.two, we do not feel that the
feature is eligible teo either the State or National
Registers of Historic Places. The State of Hawailil
Historic Sites Section concurred with this assessment in
a meeting on September 11, 1986.

E-6
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V. RECOHMENDATIONS

Construction of the Wailuku River Hydroelectric
Project facilities will have npo adverse effects upon
sites of archaeological or historic importance or sig-
nificance, and no further archaeological work is nec-
€3sary in that area. As the rights-of-way of the pro-

not been determined at the tinme of our survey, we were

unable tg inspect those areas. It ig recommended that
an archaeological reconnaissance of them bhe conducted

E-7
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DENSITY TARGET

ADVANCED MICRO-IMAGE SYSTEMS HAWAII
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