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Mr. Randall Hee, Engineering Superintendent
McBryde Sugar Company, Ltd.

P. 0. Box 8

Eleele, Hawaii 96705

Dear Mr, Hee:

We have completed our review of your Final Environmental Impact Statement
(EIS) filed with the Department on August 5, 1983. A thirty {30) day extension
to the response period was granted on July 20, 1983 at your request to provide
additional time to fully address all reviews and comments.

Background

The Environmental Impact Statement has been reviewed in a manner provided
by Sections 1:70, 1:71 and 1:72 of the EIS Regulations and Chapter 343, Hawaii
Revised Statutes.

The overriding criteria in the determination of acceptability of a statement
as stated in Section 1:70 of the EIS Regulations is as follows:

"Acceptability of a Statement shall be evaluated on the basis of whether

the Statement, in jts completed form, represents an informational instrument
which fulfills the definition of an FIS and adeguately discloses and
describes all identifiable environmental impacts and satisfactorily

responds to review comments. (Emphasis added)

An Environmental Impact Statement as defined in the EIS Regulations is
"an informational document prepared in compliance with Chapter 343, Hawaii
Revised Statutes, applicable rules, and these Regulations, and which discloses:
the environmental effects of a proposed action, the effects of a proposed action
oh the economic and social welfare of the community and State, the effects of
the economic activities arising out of the proposed action, the measures
proposed to minimize adverse effects, and the aiternatives to the action and
their environmental effects."

Further examination of the Statement shall be predicated upon the
criteria enumerated in Sections 1:71 and 1:42 of the EIS Regulations. These
criteria can be categorized as procedural, review process and content related
requirements.
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With reference to content requirements, the document must satisfactorily
comply with the provisions as specified under Section 1:42 of the EIS Regulations.

Analysis

satisfactory Compliance

Procedural Requirement

1.

An assessment of the Project was submitted to the Department on
January 10, 1983 as part of the Conservation District Use Application.

A Preparation Notice was filed with Environmental Quality Commission
on March 8, 1983.

The applicant had consulted agencies at the Federal, State and County
tevels during the sixty (60) days consultation period.

The DEIS was officially filed with the EQC on May 23, 1983.

Comments stemming from the consultation period were addressed and
incorporated into the DEIS.

Comments regarding the DEIS were appended to the Final EIS. Responses
were made and incorporated into the FEIS.

Review Process Requirements

1.

Comments submitted at all levels of review including the assessment
phase and the DEIS phase were responded to and appended to the FEIS.

The applicant had solicited advance comments and reviews from the
Department and other government agencies for early assessment purposes
before the Preparation Notice was filed with the Environmental Quality
Commission.

Content Reguirements

1.

The Department finds the FEIS to have satisfactorily met the
requirements enumerated in Sections 1:42 (a), 1:42 (b), 1:42(1),
1:42 (m), 1:42 {0) of the EIS Regulations.

A section pertaining to the environmental setting had been incorporated.
Such descriptions of the existing conditions include geology, climate
and hydrology, stream fauna, terrestrial and avian wildlife, vegetation,
archaeology, public services and socio-economic characteristics. A7l]
survey reports have been incorporated as appendices.

Point by point discussion of the potential impacts arising from the
proposed project and the proposed mitigation measures have been
adeguately discussed.
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4, Unavoidable adverse environmental effects, irreversible and
irretrievable commitments of resources and possible alternatives
have been described.

Conclusion

The Department has determined that the Revised EIS for the Wainiha
Hydroelectric Facility situated at Wainiha, Kauai on property also described
as TMK 5-8-01: 1 and 5-8-02: 2 has adequately disclosed and described all
identifiable environmental impacts and represents an informational document
as required by Chapter 343, Hawaiij Revised Statutes. The document is therefore

deemed acceptable.

The Department puts special emphasis on the definition of acceptance in
that it "does not mean that the action is environmentally sound or unsound but
only that the document has complied with Chapter 343, HRS and its regulations”.
The Department is concerned with the Tevel of continuous minimum stream flow
that needs to be maintained to prevent further habitat degradation of the oopu
once the system is installed. The Department is even more concerned with the
design of the project. Consideration must be given to alternate designs which
in itseif may present solutions to major environmental problems. Unless
appropriate attention is paid to alleviate the above concerns, the Board of
Land and Naturai Resources may take action to assure that proper mitigative
measures are taken.

We hope the foregoing will help you in your pursuit for an environmentally
sound and economically viable project. If you have further guestions, please
don't hesitate to contact Ms. Anne Lo-Shimazu of our Planning Office at 548-7837.

Very truly yours,

L .

SUSUMU ONO, Chairperson
Board of Land and Natural Resources

cc:  EQCe”
EDAK
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CHAPTER I: SUMMARY

McBryde Sugar Company. Ltd., (McBryde) has operated a hydro-
electric plant on the Wainiha River on Kauai, Hawaii, since
1906. The long-term success of this plant and the remaining
econionic resource of the river are such that McBryde proposes to
construct a second run—-of-the river hydroelectric plant upstream
of the existing plant. The proposed plant will cost about

$10 million to construct and will generate about 22 million

kilowatt hours per year. The output of the plant will be sold to

Kauai Electric Company (KE}.

Prior to making a decision on the feasibility of an upstrean
proﬁect, McBryde undertock a series of engineering, environ-
mental, economic, and financial studies. These studies demon-
strated that the project could be built for a definable cost and
that it was economically and financially feasible. The environ-
men;al studies, which included field surveys of aquatic macro-
fauna, birds, mammals, vegetation, and archaeological and
historical resources, defined existing environmental conditions
and helped to define impacts and mitigation measures. The
project will have certain short-term impacts during construction,
such as an increase in turbidity in the river. Longer term

impacts center on fish populations.

i A e A 8 A



Studies have shown that the Wainiha River, which has supported
the existing project since 1906, has maintained conditions which
promote the abundance and diversity of stream fauna. Since the
proposed project will have characteristics similar to the
existing project, it is reasonable to conclude that the proposed
project's effects on stream fauna will be similar, but cumula-
tive. There may be a reduction in habitat in the affected reach
of the proposed project. This reduction is the only potentially
significant adverse impact which may be unavoidable. Entrainment
will be avoided by screening the intake. Migratory passége will
be maintained by constructing the proposed weir similar to the
existing weir. The reduction iq_habitat will be mitigated, at
least in part, by maintaining a continuous flow of one cfs, about
650,000 gallons per day, in the affected reacﬁ and by screening
the intake at the existing project. To the extent‘that these
measures nay not entirely mitigate the potentiél for loss
resulting from the reduction in habitat, then that potential loss

nust be weighed against the benefits of the proposed project.

The proposed project will have significant benefits. As a clean,
renewable energy source, the project will save about $1.5 million
per year in imported oil and result in a direct benefit of
$339,000 per year to KE's customers. Other benefits will be
improved system reliability, reduced air pollution from fossil
fuel combustion, and creation of jobs during construction. The

project will benefit McBryde by providing income which will
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enable it to better survive the instabilities that afflict the
Hawaiian sugar industry. This will help to ensure the long-tern
viability of McBryde, a mainstay to the econony of Kauai and its

people.

This Environmental Impact Statement (EIS) was prepared to fulfill
the requirements of Chapter 343, Hawaii Revised Statutes, as part
of the review of a Conservation District Use Application for the
proposed action. It also has been prepared with a viey toward
furnishing the environmental data required for the environmental
assessment of McBryde's application for a Section 404 (Clean

Water Act) permit,

The EIS describes potential environmental impacts of building and

operating the project and proposed mitigation-measures. It also
describes alternatives to the proposed action, including the "no
project” alternative, and the consultation process involved in

the preparation of the EIS.

Changes to the text of the Draft EIS are indicated by vertical

-

bars in the margin of the Final EIS.
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CHAPTER II: PROJECT DESCRIPTION

A.

Location

The proposed project is located on Kauai, a roughly circular-
shaped island of 549 square miles situated approximately 100
miles northwest of Oahu. Kauai, the northernmost inhabited
island in the Hawaiian chain, was formed by a single volcano,
Mount Wai'ale'ale which rises to a height of 5,200 feet above

sea level.

Wainiha Valley, the project area, is in the rural Horth Shore
region of Kauai and is somewhat isolated from the County seat
of Lihue and other major population centers of the island.
Two miles east of Wainiha is Luméha'i, another deep, verdant
valley, a portion of which has been designated as a National
Wildlife Refuge. Immediately west of Wainiha is the village
of Ha'ena, at the terminus of Kuhio Highway, the major road
connecting the coastal communities of Rauai. Beyond Ha'ena
is the rugged Na Pali Coast, which is inaccessible to

vehicles., (See Exhibit IT-1.)
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B.

Background and Objectives

1.

Existing project

McBryde Sugar Company owns and operates an existing

hydroelectric project in Wainiha Valley.

The existing project, placed in commercial operatibn in’
1906, consists of a diversion weir and headworks, 4.5
miles of water conductors (ditch, tunnel and penstock
sysfem), a powerhouse, electrical transformers, trans-
mission line and unpaved access road. (See Exhibits II-
2 and II-3.) A maximum of about 100 cubic feet per
second (cfs) of water is diverted at the weir and
travels through the sysiem of tunnels and ditches to a
forebay at an elevation 560 feet above the powerhouse.
Water then flows through a penstock to the powerhouse
where it turns foﬁr Pelton hydraulic turbines. These
turbines power two generators which have a total
capacity to produce 4,000 kilowatts (kw) of elec-
tricity. The annual output averages 28 million kilowatt
hours (kwh), which is fed into the Rauai Electric

Company (KE) grid system. Power exchange agreements
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allow the energy to be combined with other McBryde gene-
rating sources. Most of the power is used by McBryde in
the production of sugar cane. The remaining energy is

- sold to KE.*

2. Proposed project

Iﬁ 1982 McBryde studied ways to increase generation of
electricity.** The study concluded that, besides
—_ improving the existing system, an upstream project could
~ increase energy production. The entire output of the
3 upstream project could be sold to KE since McBryde is
already energy self-sufficient. McBryde then proceeded
with studies to identify a technically, economically,

— and environmentally feasible project. Currently, of the

— 224 million kwh produced for public consumption on

’? Kauai, 58% is produced by Kauai Electric from fossil

a fuel. Another 35% is produced by several plantations,
other than McBryde, from non-fossil fuel resources such

as bagasse and hydrcelectric power. McBryde currently

provides 7% of Kauvai's total public energy require-
“; ments. The proposed project will provide an additional

22 million kwh, increasing McBryde's contribution of

*McBryde produces a total of 59 million kwh annually from its
. bagasse (27 million kwh) and hydroelectric (28 million kwh at
! Wainiha and 4 million kwh at Kalaheo) operations. Of the 59
o million kwh, McBryde uses 43 for its own activities and sells 16
million kwh to KE.

**EDAW inc., for McBryde Sugar Company, Ltd., Wainiha
Hydroelectric Project Planning Report, March, 1982.




non-fossil fuel energy production from 7% to 17%. As a
result, islandwide fossil fuel energy production will

fall to 48% (See Exhibit II-4.)*

Principal Project Features

The proposed project will be similar to the existing one in
that it will consist of a diversion weir, intake and
headworks, water conductors, powerhouse, electrical
transforming substation, transmission line and access road.

(See Exhibit II-5.)

The new diversion weir will be located approximately 2.1
miles upstream of the existfﬁg weir, at about elevation 1140
feet. Its crest will be approximately 160 feet long and 14
feet high above the river bed. It will hgve an ogee shape
with an apron downstream to avoid scour. The weir will be a
concrete structure. The function of the weir is to divert
water into the intake. Like the existing weir, it will not
impound, or store, water. A maximum of 150 cfs will be
diverted by the weir. Flows exceeding 150 cfs will overtop
the weir and continue downstream in the natural stream
channel. The crest will have a shallow notch near the right

bank to maintain continuous flow in the river.

*aAssuming no change in energy production by Kauai Electric and
other plantations.
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The intake and headworks will be constructed along the left
bank, as viewed looking downstream. The headworks will
control the amount of flow into the water conductors and
screen fish, trash and debris. The intake will have a design
velocity of 2 feet per second, and its face will be parallel
to the river. Coarse trash racks with bars spaced 6 inches
apart and angled 45 degrees to the flow will screen the
entrance to the intake. These racks will keep out large
trash. The angled bars or racks will allow the flow to sweep
past the intake to clear it of accumulated trash at times
when there is sufficient flow to wash the trash over the top

of the weir. (See Exhibit 1I-6.)

A 3-foot deep grit and gravel trap will be constructed down-
stream of the intake. Stoplogs placed in slots will allow
de-watering of the system for maintenance, which will occur

approximately two weeks out of the year.

Downstream of the stoplog slots will be a traveling water
screen having 1/2-in. mesh openings to exclude fish and trash
from the penstock. The screen will be inclined to the

vertical in order to retain trash and to facilitate cleaning.

A tainter gate will be installed behind the screen and ahead
of the transition to the penstock. This gate will be lowered
to stop flow into the penstock, It will also be rigged to

close in case of a penstock rupture,
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A water level sensor will be installed ahead of the
penstock. This sensor will detect water availability and
adjust the power plant output to match stream flow. When
stream flow exceeds 150 cfs, the excess will flow over the

weir and through the natural stream channel.

The deck will support machinery and facilitate access to the
intake. It will be constructed to allow operation at flows
equal to the design flood. The design flood approximates the
flood of record. The-eleﬁtrical machinery at the headworks
will be set at an elevation above the deck to provide addi-
tional flocd protection. At_flows greater than the design
flood, the plant may have to shut down, but no damages are
expected, Eleétricai machinery will consist of motors,

cables, and controls used to operate the screen and the

tainter gate.

The penstock will be 48-inch diameter spiral-welded steel
pipe. The pipe will be 3/8-inches thick and coated with coal
tar epoxy to prevent corrosion. It will be fabricated and
transported to the site in 40-foot lengths and connected with
mechanical couplings during installation. Each section of
pipe will be supported by two saddles, one at each end, with

a holddown strap at one end. (See Exhibit II-7.)
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The routing of the penstock will minimize the number and
degree of bends and turns in order to minimize cost and
preserve the maximum head possible. For most of its length,
the penstock will be set on 4-foot high concrete saddles.
These supports will elevate the penstock above grade at the
side of the access road. 1In steep and rugged terrain, the
penstock will be buried in the road to minimize the cut and
fill entailed in road construction. At stream crossings,
columns will support the penstock across the channels. The
columns will be placed away from the stream channel. Anchor
blocks of mass concrete will be placed at pipe bends and at
every 600 feet along straight runs.

Air release and vacuum breaker.valves will be placed at
hydraulic high points along the penstock.‘ fhe valves will .
allow entrapped air to escape and prevent collapse of the

pipe in the event of penstock blockage.

The powerhouse will be sited immediately upstream of the
existing weir and headworks and set back approximately 200
feet from the stream channel. The powerhouse substructure
will be of reinforced concrete. Sufficient mass of concrete
will be provided to dampen the vibrations of the rotating
machinery. The operating floor will be above the design

flood elevation.
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The powerhouse superstructure, 45 feet by 75 feet in plan,
will be of conventional design and construction, using

structural steel for the building framework. (See Exhibit

II-8.) The height from floor to roof ridgeline will be about

35 feet. The siding and roof will be of metal panels colored
in earth-tones to blend in with the surrounding landscape.

The structure will be vented at the roof peak. (See Exhibit

II-QU )

In addition to personnel access doors, there will be a 15 ft
by 20 ft rollup steel door for vehicular access. Windows
will be provided for natural light to enter. Three interior
partitions will be installed; one for a control room and

office, one for a washroom, and the third for a battery room.

There will be one generating unit in the powerhouse, con-
sisting of two overhung Pelton hydraulic turbines connected
to a single generator by a horizontal shaft. Each turbine
will have two nozzles and will be rated to provide approxi-
mately 2,740 horsepower (hp) at a flow of 75 cubic feet per
second (cfs) at a net 357 feet of head. The generator will
be rated at 4,800 kilovolt-amperes (kva) at a 0.85 power

factor. The unit will operate at 257 revolutions per minute

{rpn}.
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A 25-ton traveling crane will be installed within the
powerhouse. It will be capable of lifting the heaviest
single component and will be used for both construction and

maintenance of equipment.

A substation will be built next to the proposed powerhouse to
transform the generation voltage to transmission voltage, and
a switchyard will be required at the existing powerhouse to
tie the proposed project into the Kauai Electric Company (KE}
system. Presently, the KE transmission system operates at
57.1 kv. There are plans to upgrade the system to operate at
69 kv. To accommodate this_gventuality, the proposed project
will provide dual-tap transfoémers and a transmission line
that will allow conversion to higher voltage. PFour single-
phase transformers, one a spare, will be provided. The
transformers will be rated at 1600 kva eacﬁ. Other
substation equipment will include generator voltage bus,
circuit breakers, disconnect switches, potential trans-
formers, relays and meters, lightning arrestors and grounding
system. The substation and switchyard will be fenced and

surfaced with gravel.

The transmission line design will allow initial operation at
57.1 kv and future conversion to 69 kv. The line supports

will be single-pole construction, using fully treated wood
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poles and stand-off insulators. Supervisory and comnunica-
tion lines will be suspended from cross arms below the trans-
mission line. It will follow the alignment of the existing
access road in order to facilitate construction and mainte-
nance. (See Exhibit II-10.) Deadend structures at the sub-
station and switchyard will be steel lattice towers. An

overhead ground wire will extend all along the line.

A 2400 v line will extend in a conduit alongside the penstock
between the proposed powerhouse and headworks to provide
power for the operation of the screen and tainter gate.
Telephone and control lines will also be carried through

conduit from the proposed powerhouse to the headworks.

A new access road will be constructed from the end of the
existing access road to the proposéd weir. -(See Exhibit
II-7.) This road will be 2.1 miles long, approximately 12
feet wide and surfaced with gravel. The maximum grade will
be 10%. It will be constructed not less than 20 feet from
the river's edge and above the design flood elevation. The
road will follow the alignment of the penstock except at
stream crossings, where the penstock will take a more direct
route. Corrugated metal pipe culverts with concrete
headwalls will be used for road crossings of drainage courses
which support no‘fish life. Concrete box culverts or bridges

will be used for streams with f£ish life.
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Although much of the road will be in cut, a substantial
amount of the materials from required excavation will be used
in‘engineered £fills. The excess of cut over £ill, about
24,000 cu yds {bank)., will be spoiled along the road
alignment but away from stream valleys and above normal high

water. Spoil piles will be graded to blend with natural

slopes to hasten revegetation.

The project will also include improvements to the existing
access road in order to permit the 'passage of construction
equipment. These proposed road improvements are discussed in

the following section.

Construction

...}
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Construction of the proposed project is anticipated to

require the equipment listed in Exhibit II-1l.

In addition to this equipment, oversized and heavy loads will
be brought into the project site, including the 40-foot long
sections of penstock, cerent, aggregate, powerhouse equipment
and structural members, and utility poles and conductors.

Hauling equipment and supplies is limited by bridges along

Kuhio Highway. The highway is a two-lane roadway with a
paved width of 24 feet and narrow shoulders for long

stretches. Limiting features are several old one-lane

bridges with capacities of 8 to 12 tons. The single-lane

bridge over Hanalei River has a vertical clearance of only

-26-
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EXHIBIT II-11l

CONSTRUCTION EQUIPMENT SPREAD

CONSTRUCTION EQUIPMENT:

2 ea.

2 ea.

ea.
ed.
eda.

ea.

e o

ea.

ea.

ea.

ed.

ead.

[l B SR

eda.

Crawler tractors, with
angle blade and ripper
Caterpillar D-9 or
Equivalent

Hydraulic Backhoe

Grader, with slope
dressing blade

Front End Loaders

Track Drill .

Air Compressors

a. 1250 cfm

b. 250 cfm with' hand toels

Dunmp Trucks
ioT ' )

Flat Bed Trucks
0T

35 TPH Rock Crusher
Concrete Batch Plant
Transit Mix Truck
Concrete Pump

Truck Crane
20T

PQle-Sgtting Truck and Trailer
Cherrypicker with Basket

10 Kw Generators

Light Sets

Fuel Truck, with gas and diesel pods
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ead.

ead.

Lube and
Service
Trailer

Dewatering
Pumps

Tool Trailer
Office Trailer

Storage
Trailers

Pickup Trucks
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13.5 feet. In order to reduce hauling requirements, crushed
rock may be produced in the project area from rock removed

during construction.

Due to restrictions of width, weight and vertical clearance
along Kuhio Highway, some of the heavier and larger equipmenﬁ
and material may be transported by barge or landing craft to
the beach at Wainiha. If a landing craft is used, the only
support requirement will be a beach ramp. If a barge is
used,'a temporary ramp to shore will be graded Qith a bull-
dozer. In either case, the ramp will be surfaced with steel
or aluminum matting or timber which is trafficable for
wheeled vehicles. Ramping ﬁ;terials will be stored when not
in use to protect them from loss due to tidal changes and
high surf conditions. With the completion of the project or

when beach landings are no longer needed, the beach willlbe

restored to its natural condition.

The existing access road, 4.3 miles long from the end of the
pavement of the Powerhouse Road to theé existing weir, will be
improved as the first construction activity. Currently, the
surface is very rough and several of the curves are of short
radius. Also, several grades are excessively steep, and the
travelled way is narrow. The County's bridge over the Tunnel

26 wasteway is badly deteriorated and needs replacement.

-28-
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The traveled way will be widened to 12 feet and surfaced with
6 inches of crushed rock. Grades will be rebuilt to a
maximum of 14%, and curves to a minimum 150-foot radius.
Since the road will be one-lane, a minimum line-of-sight
distance of 200 feet will be provided to the greatest extent

possible. Turnouts will be provided at frequent intervals.

Temporary reinforcement will be pPlaced over the deteriorated

span of the Tunnel 26 wasteway bridge until it can be

replaced.

For most of the improvement of the existing road and con-
struction of the new road, a grader and bulldozers with
rippers and angle blades wiil be used. Drilling ang blasting
will be required for excavation in rock in some portions of

the project area.

In order to construct the weir and headworks, it will be
necesséry to temporarily divert the flow of the Wainiha River
for a length of about 275 feet. Both upstream and downstrean
cofferdams about 15 feet high will be necessary. Water can
be diverted through tunnel, flume, pipe, or the headworks.

Of these a flume or Pipe scheme appears most feasible. A
tunnel scheme is the only one which would not require .
rebuilding the cofferdam in order to work the right bank; it
would, however, be the most costly. For purposes of estima~
ting, a flume system is used. (See Exhibit II-12.) Design

flow for the temporary diversion is 400 cfs. Due to the

-29-
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flashy nature of the stream, it is possible that the work
will be-flooded one or more times. The cofferdams will be
constructed of locally available material and will not have
impervious cores. Both upstream and downstream faces will be
armored with cobble-to-boulder sized material. Pumping will
be required. The weir will be constructed in two sections
working from the left Bank toward the right bank. Once the
flow of the river is successfully diverted, the bed of the
river will be cleaned of loose material. When competent
material is reached, the surface will be prepared so that a
solid and geometric foundation is achieved. This will be
done by cutting high spots and filling low spots with dental
concrete. Some light blasting may be required in the river
bottom to achieve this; however, all required excavation will
be made in the dry in the dewatered area. NoO blasting will
be done in water. About 3,800 cu yd of spdil from the
excavation will be used to grade the deck and access road.
Dredging of streambed materials is not planned. Grouting
will be done to a depth of 25 feet if the foundation shows

evidence of producing unacceptable seepage.

Excavation of the powerhouse tailrace will be made by
proceeding from the tailpit riverward with the outlet to the
river saved until last. Light blasting may be required.
Spoil from the excavation, about 8,000 cu yd, will be used
for parking lot and substation grading. Again, all blasting
is planned to be done in the dry, and dredging of streambed

materials is not foreseen.
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E. Schedule

The entire project, from initial planning to plant operation,

is scheduled to proceed as follows:

1.

3.

Preliminary planning - This has been completed and is

documented in a report.*

Feasibility study - This phase, which is presently

underway, includes preliminary engineering design, cost
analysis, field studies, environmental analysis and
applications for permits and approvals required to build
the project. The products of this phase are a Feasibi-
lity Report, permit applications and an Environmental
Impact Statement., The phase will conclude when McBryde
decides whether to proceed with the project and major

required permits and approvals are ohtained.

Design - This phase includes preparing contract docu-
ments and specifications and ends when building and
grading permits have been obtained and contracts are

placed.

Construction — This entails the actual building of the

project. Plant operation marks the end of the construc-

tion phase.

The approximate schedule, by phase, for this project is

depicted in Exhibit II-13.

*EDAW inc., op. cit.
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CHAPTER III: ENVIRONMENTAL SETTING AND PROBABLE IMPACTS OF
PROPOSED ACTION

A.

Existing Conditions

Much of the Wainiha River's flow derives from Mount
Wai'ale'ale and portions of the Alakai Swamp, which lie above
the valley to the west and south. Two forks of the river
rise above the 3000-foot elevation and join near elevation

1500 feet. The river empties into Wainiha Bay.

With its densely vegetated steep slopes, Wainiha Valley is
typical of the valleys of the North Shore region of Kauai.

The valley is about 11 miles long, with a distinct bend about

~midway along its length. 1Its alluvial plain is 2,000 to

3,000 feet wide along much of the reach below the bend. .In

the upper reaches, the vaiiey becomes quite narrow.

' Existing structural improvements along the first two miles of

the river above the bay include Kuhio Highway, a County road,
approximately 50 houses, taro patches, McBryde's existing
powerhouse and five McBryde plantation houses.* An unpaved
access road with two locked gates, 4.5 miles of ditches and
tunnels and 1,250 feet of penstock lie between the powerhouse
and the weir. The existing diversion weir is approximately

6.5 miles above the bay. The only structural improvement

*Wilson, Okamoto & Associates, Inc., for County of Kauai, North
Shore Development Plan Update, December, 1980.
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above the weir is a U.S. Geological Survey (USGS) Stream
Gaging Station located about 1.5 miles upstream of the

existing welir.

1. Geology and soils

The Island of Kauai, one of the oldest and structurally
the most complicated of the Hawaiian Islands, was formed
by the activity of one large shield-type volcano. The
rocks of the proposed project area are part of the
olokele formation of the Wwaimea Volcanic Series. (See
Exhibit III-1.) The Olokele is a series of thick and

massive lava flows of low permeability.

A few individual basalt dikes, which strike northeast-
southwest, dipping 60 degrees or nore ;owards the north-
west, outcrop in the proposed project area. The site of
the proposed diversion weir, near elevation 1140 feet,
is on exposed bedrock between two dikes which cross
Wainiha River. This section of the valley is quite
narrow with steep side walls. The site of the proposed
powerhouse, at elevation 720 feet, is a bouldery
alluvial terrace approximately 15 to 20 feet above the

river bottom.*

*wWalter Lum Associates, IncC., for McBryde Sugar Company. Ltd.,
Wainiha Hydroelectric Project Soil Reconnaissance Report,
December, 1982.
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Soils on the upper slopes of Wainiha Valley have a high
landslide potential, according to a DPED study.* (See
Exhibit III-2.) Major areas of Wainiha Valley have
slopes which are 40% or greater. A soil reconnaissance
of this area also found breccias and conglomerates
formed by rock falls, soil avalanches and mudflows, **

(See Report, Appendix G)

The U.S. Soil Conservation Service has classified soils
of the alluvial plain of the river between the propésed
powerhouse and the USGS Gaging Station, along the
alignment of the proposed penstock and access road, in
the Kolokolo Series.*** These soils are described as
extremely stony clay loam with slopes of 12 percent or
less. The area above the Gaging Station, where the
valley walls steepen, is classified as Rough Mountainous
Land, where the scil mantle is very thin, ranging from 1
to 10 inches in thickness over saprolite. In most
Places, the saprolite is relatively soft and permeable

tc roots and water.

*State of Hawaii, Department of Planning and Economic Development
(DPED), Hawaii Resources: Inventory and Policies, 1978.

**Walter Lum Associates, Inc., Op. cit.. See also, State of
Hawaii, Department of Land and Natural Resources (DLNR),
Conservation District Inventory of Kauai, 1977.

***U.S. Department of Aériculture, Soil Conservation, Soil Survey

of Islands of Kauai, Oahu, Maui, Molokai and Lanai, State of

Hawail; (Washington, D.C.: U.S. Government Brint ng Office),

August, 1972.
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As illustrated in the seismic pProbability map in Exhibit
III-3, Kauai is not as susceptible to earthquake
activity and damage as are the other large islands of
the Hawaiian chain. This map, compiled by the U.S.
Coast and Geodetic Survey in 1949, appears in the
Uniform Building Code and is used as a guide for
structural standards. The four risk zones for Hawaii
were determined on the basis of the amount of damage
caused by past earthquakes, measured by the Abridged

Modified-Mercalli Intensity (MM) Scale.

Climate and hydrology

Wainiha Valley is somewhat wetter and cooler than many
other areas of the Hawaiian Islands, with an averagé
annual rainfall of 100 inches measured at the existing
bPowerhouse and between 150 and 200 incﬁes in the vici-
nity of the proposed project. Mount Wai'ale'ale, which
lies above the project area to the southeast, is said to
be the wettest spot on earth, with an average annual
rainfall of about 450 inches. Temperatures average 70
degrees and are rather uniform throughout the year.
Like most other areas of the Hawaiian Islands, the
rainiest and coolest months at Wainiha are December to
March; the driest and hottest are June and July. (See

Exhibit IIX-4.)
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Rain gages are located at Mount Wai'ale'ale, Kilohana,
the existing weir, and the existing powerhouse. Daily
records are available from the Mount Wai'ale'ale gage;
hourly records (periodic) are available from the power-

house gage.

The Wainiha River is the second largest river, based
upon flows, on the North Shore of Kauai. The Hanalei
River is the largest. The Wainiha has a mean annual
flow of 139 cfs, as measured at the USGS Stream Gaging
Station. Drainage area at the gage is about 10.2 square
miles, while the drainage area at the proposed welr site
is 8.6 square miles. Drainage area at the proposed

powerhouse is 13.2 square miles.

The Stream Gaging Station (No. 16108600), is located
about one and a half miles upstream of the present
intake. It was installed in 1952 and commenéed opera-
tion in September of that year. The gage has operated
virtually continuously since that time except for a
break in the record from February 1956 when it was
destroyed by the flood of record to October 1957 when it
was rebuilt. The flood of record occurred on

February 17, 1956, and had a calculated discharge of
40,000 cfs. The low flow of record, 33 cfs, occurred on

February 11 and 12, 1978.
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Flows of the river derive from two general sources. The
first is a series of waterfalls and springs, the largest
of which is Hinalele Falls. These waterfalls and
springs occur at and near the upper end of the valley
and constitute drainage mainly from Mount Wai'ale'ale
and to lesser extent from Alakai Swamp. The second

source is direct runoff from precipitation.

Within the reach of river encompassed by the proposed
project, there are seven intermittent and perennial
streams along the west (left) bank and four similar
streams along the east (right) bank. The right bank
streams are lesser in number and yield than those of the
left bank because the former drain the La'au Ridge, a

relatively narrow ridge separating the Wainiha and

" Lumaha'i River valleys, while the left bank streams

drain a portion of the Alakai Swamp and the Wainiha
Pali. None of these streams will be diverted by the

proposed project.

The flow duration curve, Exhibit III-5, illustrates the
flow characteristics 'of the river on an average annual
basis. There is a substantial base flow provided by the
falls and springs. This flow amounts to 45 cfs, defined
as the flow equalled or exceeded 95 percent of the

time. The base flow is further illustrated by the plot

of low flow recurrence intervals which appears as
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Exhibit III-6. A series of low flow durations, 1, 3, 7.
15, and 30 days, is plotted. These curves are based
upon annual values of daily average flow data for the
period of record of the gaging station. The reliability
of the base flow is indicated by the record low flow of
33 ¢fs. The general increment of flow above base flow
is provided by runoff from precipitation. The flow
duration curve (Exhibit III-5) also illustrates that
there is a flow of 50 cfs or more ninety percent of the
time and a flow of 80 cfs or more fifty percent of the

time.

River flows are highly variable due to the variability

.of.preéipitation. There is little seasonal pattern to

runof£. This is demonstrakted by the.occurrence of both

the high and low flows of record in February.

Storms create a rapid runoff response in the river.

This is seen by the shape of the hydrograph plotted in
Exhibit III-6. This shape is characteristic of the
runoff pattern of virtually all of the short duration,
non-antecedent precipitation rainfall events in the
valley. The hydrograph has a time of rise of l-to-2
hours and recision pericd of 24 to 36 hours during which
the rainfall drains out of the valley. It is relatively

common for the flows to vary from base flow to thousands
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of cfs in 1 to 2 hours. This characteristic response is
due to the shape, size, and slope (40 £t/1,000 ft) of

the valley.

The Wainiha River, throughout -its length, consists of a
series of pools and riffles, as dictated by geologic
conditions. Volcanic dikes and other materials
resistant to erosion form the hydraulic controls which
define the pools. The riffles, in particular, are
characterized by the presence of large boulders which
create quiet areas adjacent to turbulent flows. 1In the
reach of river affected by the existing project, none of
the riffles have been observed to completely dry up
during prolonged periods of no rainfall. During times
when no flow passes the existing weir, flow in the
stream channel is detectable within about 100 feet below

the weir. From that point, flow continues to increase

downstreamnm.

The flood of record, 40,000 cfs, has a recurrence
interval of about 35 years. The 100-year storm has peak
flows of about 50,000 c¢fs. According to the Flood
Insurance Rate Map (FIRM) prepared by the Federal
Insurance Administration, U.S. Department of Housing and
Urban Development, the area along the river east of the
road to the powerhouse is in the 100-year flood area; or

Zone A, Base flood elevations and flood hazard factors
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EXHIBIT 1lI-6
FLOW CHARACTERISTICS OF WAINIHA RIVER
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were not determined, and the study was limited to
approximately the first 2.5 miles of the valley. The
project area itself is in Zone ¢, defined as an area of

minimal f£looding.

The river empties into the Class AA coastal waters along
the North Shore. Although the land along the river is
classified in a State study as r1ands adequately treated
by a conservation program or otherwise naturally
protected;" the same study ipdicates that coastal waters
of f Wainiha are part of "areas with red water after
storms."* This phenomenon occurs along the entire North

Shore, where high rainfall runoff and numerous streams

' erode natural and disturbed slopes.

Existing water quality in the river hés not been studied
systematically. The only data available are readings
taken incidental to stream gaging and biological
studies. These data show that water guality in the
river is good. One observer noted that pH increases

during extended periods of dry weather but approaches

*State of Hawaii, Department of Land and Natural Resources,
Division of Water and Land Development, Statewide Silt Basin
Investigation, Report No. R66, December, 1980.
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neutrality during rainy weather.* Rainy weather also
increases turbidity to the point that the river looks
nchocolaty™ near its mouth. The river is not considered
to be physically npristine” but rather "limited consump-—
tive" because it has 19 existiné diversions and 9 stream
crossings.** Most, but not all, of these diversions and
stream crossings result from the existing project.

Water gquality data are presented in Exhibit III-7.

Stream fauna

pata on the stream fauna of Wainiha are available from
four different studies. From 1951 to 1956, Ego used the
Wainiha River to study the goby fishery to obtain
information upon which efficient management measures
could be based for the protection'and development.of the
fishery.*** 1In 1970, EgO surveyed se?eral streams on
Kavai, among which the Wainiha was included.**** The
river was included in rimbol's 1977 report on stream

macrofauna in connection with a statewide hydroelectric

*Xenji Ego, for the Territory of Hawaii pivision of Fish and
Game, "Life History of Fresh Water Gobies,"” Project No. F-4-R,

(mimeo),

1956.

**pimbol, Amadeo S., and John Maciolek, Hawaii Cooperative

Fishery Research Unit, for U.S. Fish and Wildlife Service, Stream
channel Modification in Hawaii: Part A: Statewide Inventor

Streams:

of

Habitat Factors and Associated Bilota, April, 1978.

s**genji Ego. op. cit.

sxx*State of Hawaii, Ego, "Survey of Goby ('0O'opu Nakea)
Populations in the Waimea River, Hanalei River, Wainiha River and
Hanakaipali Stream, Kauai, March 9-11, 1970." Unpublished data.
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EXHIBIT III-7
- WATER QUALITY DATA FOR WAINIHA RIVER

(1) Statistical record of partial record analyses:

VARTAULE  LABEL L} nEAN STANDARD RINtRUR RAZTRAUN

. DEVIATION viLuE VaLuE
, roosie ALXALINITY FILLD (MG/L A5 CACO3) 13 21.1358 8,432 11,000 27.000

' roovis CALCTURN DISSOLYED (RE/L A5 CA) 13 Ja.nas D.Thd 2.200 4,300
rogead CHLURIOEs DISSOLYED IMG/L AS CL? 13 4.%08 1,429 9.3900 4,100

ragoed COLOR (PLATTRURCOBALT UNI1S) 1 *.000 T30 3.000 23.000

— PO1042 cOPPENs TOTAL RECOVERABLE (UR/L AS CU) 1 ¢.000 - 2.000 0.000
e POOYID FLUCRIDELs OISSOLVED (MG/L A4S F) 1 2] G.005% 04038 9.000 0100
i ProOT00 WARDNESS IMG/L A5 CACO3Y 13 19,042 3.202 13.000 23.008
o POOYQ2 MARONESSe RONCARBONATE (RG/L CAGODY 13 O.130 0.353 9,000 2,000
ro104s TRONs DISSOLYEID tUG/L A3 FE) L4 83,333 18,708 29.000 80,000
ro1043 TRONe TOTaL RECOYCRAALE tUG/L AS FE) 1 90.000 - 90,000 *0.000

—_ PO0925 RAGNESTURN: DISSOLYED CAG/L AS M@) 13 2,423 0,437 1.%00 3.306
C ro10354 MANGANESEe OISSOLVED (UG/L AS AMD v LI 1447 9.000 10.000
ot PO10%3 AANGANFSEs TOTAL RCCOVERABLE (UG/L A3 WM t g.000 . 0.000 0.000
' POOSI2 NITAGECNs NO2+NO3 DISSOLVED (RE/L 25 W) L] 0.038 G.030 0.010 v.d20
- FOOJ00 OXYGEN: DISIOLYED (AG/LD L *.37% 1.330 4.300 11.000
rO0A00 PH (UNLTS) 7 T.032 0.203 3.900 T.400

Fr703507 PHOSPHORUSs CATHO, TOTAL (RE/L AS P? 1 0.003 . 0.003 9.003

al POGY1S POTASSIUNS QISSOLVED (RG/% AS K) t3, 0.523 0,017 0.200 1.800
] rooY5s SILICA. DISSOLYED (AG/L AS ST02) 13 13.3%2 3.510 1.%00 20.000
| roaeI} S0O0jUm ACSCRPTTON RATIO 13 0.%08 0.028 0.000 0.300
- rooe30 SO0IURe PISHOLVED (RG/ZL AS NAD 13 8,031 0.325 1.800 8. 400
FOO®I2 SODIURN PIRCENT 13 30338 2.402 20,000 33.000

PTOI0) SOLIDS+ SUM OF CONSTITUENTS, 01SSOLVED (& 13 49,183 4,038 31.000 533,000

h POCOYS SPCCIFIC CONDUCTANCE (RITROANIS) 7 #0.370 13.023 J0.000 100.000
POOOSS STREARFLOUe INSTANTANCOUS (CFS) 27 17.9% *"T.747 3T.000 340,000

POO9AS SULFATE NISSOLYED (RG/L AS 304} 13 1.34% 0.782 9,000 2.400

rooo10 TCWPERATURE (DTG CF 7 10.101 b.b23 14000 23.000

roaoto TURBIDIIY tJTU) 3 1.138 1.573 ,B-000 $.000

roion: ZIKCs TOTAL RECOVERABLE {US/L AS 2w} 1 10.090 . 10.000 10.000

(2) Physical parameters:

’ SPL~
. CiFle -
- STRCAR~  CO4- coLon
DATE FLOV. ouct- 1EAPER-  (PLAT- TUR-
ar. INSTAN- ARCE (L] ATURL: tnunt e10~
SANPLE TIAE  TaNCOUS (NICAG=  FIELD waTIR comaLt-  ITY
sl {CF3) AMOSS  (URITS) (DEG €1 UNITSE  tJTu1
o .
—_ T1=-00-19 avss " 39 ' 18.0 - 1
72-03-31 1203 a2 T0 T2 17,0 . )
12=-11-30 1430 " ba [ T34 14.% L} Q
— 13-04-121 1330 LY . 48 7¢3 23.0 - 1
) Wl 3-11-14 0903 100 a8 7.0 19.0 20 1
— 19-05-08 1300 40 100 bob 19,3 3 2
13=08~13 t200 1% » 7 22.0 T ]
13=01-13 1130 100 30 7.2 17.0 3 i
135-03-23 1hes 3 3 1.2 14,9 3 :
.'T Je-02-12 1209 57 .0 Py 100 M .
i 14=09-17 1100 10 % 40 16.0 18 .
14-07-23 1H» 137 se 5.9 18.0 - -
Je~10-0% 1300 91 (1] Te2 29.0 3 [ ]
— 17-0t-0d 1000 a8 3 Tel 11.9 - -
i 17=03=30 1800 210 .“w [ 19,9 13 H]
3 T7~08=18 1209 127 34 4.9 20,0 -~ -
1~10=21 1180 52 "0 Teb 20.0 - -
11=12-19 1203 ) T4 heb 1.0 - -
—_— 79-02-13 1230 37 1] Tok 14,0 - -
o 78-09-10 1219 se Y Teb 1.0 - -—
_J 1-07-17 1029 10 30 Te8 1.0 -— -
18-10-10 1210 9 ol 7.8 12.8 - -
19-01-02 1209 13 'Y Te7 14.0 - -
19=03-07 1290 s 40 1.1 19,0 - -—
1 19-05-18 t230 i sé T.1 14,9 - -
L3
—_ 19%=07=02 $213 a0 30 ta? 10 - -
19-08-23 1230 a7 1] T.8 20.0 -— -

Source: U.S. Department of the Interior, Geological Survey,

— Summary of Available Data on Surface Water, State of
Hawaii: Volume I, 1sland of Kauai, Open File Report

81-1056; November, 198l.
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-TRig
or
Samrir

Ti=08-1%
12=03=31
T2~11-30
TI=0a=21
13=11=-1s

Ta=08=04
Ta=08~1)
15-01=-1%
T9=0%=2)
Tno2-12

Té=05=17
T4=10-0%
T1-03-30

(3)

socorTum
AD-
10RP=
TION
L8]

EXHIBIT III~7
(continued)

parameters:

Date
Qar
SarPLT

T1=08=1%
12=03-3)
T2=11-30
73=ra=21
Ti=11=1s

Te=05=-04
Te=0g~13
75=01=15%
73-049-23
Té=02«12

Te=N3=17
Té=10-0%
TT=-N3=230

POV AL~
Slum,
nES=-

soLven

thG/)
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power study.* Timbol again studied the Wainiha's stream
fauna in 1982-1983 as part of the scope of work to
prepare this EIS using methods and locations he used in

his previous study.** (See Exhibit III-S8.)

Data from the above studies are presented in Exhibit
IZI-9. Since actual counts are not available for
Timbol's 1977 study, other studies were normalized to
this study in order to provide comparability. The
report of Timbol's 1982 study appears as Appendix C to
this EIS. The unpublished results of Ego's 1970 survey

appears as Appendix H.

Although the studies varied in season and technique,
they provide information on the cohposition and relative
abundance of species in Wainiha. At iéast 17 species of
mollusks, crustaceans and fishes inhabit the river.

(See Exhibit III-10.) None of these species is listed
as endangered or threatened pursuant to the Endangered
Species Act of 1973 (16 USG 1531-1543) or pursuant to
Chapter 195D, Hawaii Revised Statutes. However, one

species, 'o'opu alamo'o (Lentipes concolor) has been

recommended for listing by Dr. John Maciolek. A high

*Environmental Impact Study Corporation, with Amadeo S. Timbol,
for the U.S. Army Corps of Engineers, Aquatic Survey of Stream
Macrofauna for the Hydroelectric Power Study for Hawali, 1977.

e —————— S— — .t

**amadeo S. Timbol, for EDAW inc., "A Survey of Aquatic
Macrofauna in Wainiha River, Kauai," February, 1983.
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proportion of the stream fauna is endemic; that is, they

are unique to Hawaii. Nevertheless, the river is not
biologically pristine, as evidenced by the presence of

exotic (or introduced) species.

The physical habitat value of the river throughout its
length is roughly the same, a series of pools and

riffles. Ego in his 1951-1956 study stated that:*

"... observations were conducted up to the
base of the Hinalele Falls located 10 1/2
miles above the river mouth at an elevation
of 2,200 feet. Up to the base of the falls
no physical barrier which could interfere
with the upstream movement of the gobies was
encountered; however, progressively
upstream, the density of “o'opu nakea showed
a continued decrease and the last 'o'opu
nakea was observed about 8 miles above the
river mouth at elevation of about 1,500

feet,"

"A marked decrease in the number of 'o'opu
nopili was also noticed above Station #8
(elevation 850). ... The last nopili was
seen about 9 miles above the river mouth.

The temperature of the water which was
decidedly colder in the upper reaches of the
stream may be the principal factor limiting
the upper distribution of both the nakea and
nopili for the other physical environmental
characteristics as well as the food avail-
able for both species near the head end of
the stream did not seem to be substantially
different from those of the lower section.”

*Kenji Ego, op. cit., p. 10,

-53=

-

)

i |

3

-y

—

8 |

-

L JEP

»

S

|

b —— e e

e b — T



Wale Mraig |

Sy T A

A

2
- J.'Zs;\*n_i. L
RS

()

-

T

UL
© 1977 Survey”,

(]

® 1987’ Survey,
| Ostation Number,
i EXHIBIT Il -8
. STREAM FAUNA SAMPLING STATIONS

AN

e
;Y
A

N ra

RIS
o r\fz

=

(\‘.‘

4

)
'
¥
It
I

AL




- EXHIBIT III-9
—_ RESULTS OF PREVIQUS STREAM FAUNA STUDIES
! DATA PRESENTED IN TIMBOL 1977 STANDARD
— Elevation Ego 1853 ° Ego 1970 Timbol 1977 Timbol 1982 .
Nakea Nopili Nakea Nakea Nopili Nopili
" 1120 @ o) °
:_" 1060 ) o
1000 0 C .
r— 960 o) ]
= 850 - -] 0
~ 720 0 0
8 .
700 ¢ - -
:! 680 @ @ ®
— 550 ] @ )
. 300 ) ¢ @
1 150 ® ) ®
- 75 ° 0 °
] 25 ° o
— 10 o ) @
.._J: 2 o - 0 ] -
]
“ ¢ abundant 6 to 100
—J = common 2 to 5
"”I! o uncommmon 1 collected or sighted
- - None collected or sighted .
B
:} =55-
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Species

Mollusks

Native

Erinna aulacospira

Erinna newcombi

Neritina granosa

Pseudisidora
rubella

Crustaceans
Native

Atya bisulcata
Macrobrachium

randimanus

Exotic

Macrobrachium lar
Procambarus
clarkii

Fishes
Native

Awaous genivittatus

Awaous stamineus

Eleotris
gandvicensis

Kuhlia
gsandvicensis

Lentipes concolor

Sicycpterus
stimpsoni

Exotic

Clarias fuscus
Gambusia affinis
Xiphophorus helleri

EXHIBIT III-10

STREAM FAUNA IN WAINIHA RIVER

Common Name

hihiwai

'opae~kala'ole

'‘opae-'oeha'a

Tahitian prawn

Crayfish

'o'opu-naniha
'o'opu~nakea

'o‘opu-"ckuhe

aholehole
'o'opu-alamo'o
‘o'opu=-nopili

Chinese catfis
Mosquito fish
Green swordtai

midstream
midstream
lower reaches
midstream to
lower reaches

throughout

lower reaches

lower reaches.

lower reaches

lower reaches
throughout

lower reaches

lower reaches
throughout
throughout

h lower reaches
lower reaches
1 lower reaches

~56-

Relative
Abundance Remarks
abundant microfauna
abundant microfauna
abundant endemic
abundant microfauna
abundant endemic
abundant -endemic
abundant -
uncommon -
abundant indigenous
common possgibly
endemic
uncommon possibly
endemic
abundant endemic
uncommon endemic
abundant endemic
uncommon -
commen -
common -
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Timbol summarizes the 1ife cycles of the river's
fauna as follows:*

"Some animals are permanent residents at a
particular stream site. Others migrate as
a necessary part of their life cycle.
Diadromy refers to an animal that resides
in a stream but whose jarvae must reach the
ocean to develop and re—-enter streams as
post-larvae. Wwith the exception of
insects, all of the conspicuous native
strean animals are diadromous. Thus eggs
of the 'o'opu (goby). 'opae kala'ole and
hihiwai hatch in freshwater, spend their
larval life as marine plankton and migrate
upstrean as fry."

piadromous behavior can be seen in the life-cycle of the

'0'opu nakea:**

"puring the spawning season which extends
from August through December, the f£ish
descends downstream in mass migration to
spawn in the lower section of the stream.
The eggs which are 1z2id attached to rocks
hatch within 24 to 28 hours. Immediately
after hatching the larvae are swept out to
sea by the river current. The fry re—enter
the streams and begin migrating upstrean
after spending 4 to 7 months in a marine
habitat. After re-entry into fresh water
habitat the fish attain sexual maturity in
a year's time.”

The 'o'opu's journey upstream is remarkables ***
mphe appearance of fry at any given stream
mouth and subsequent recruitment of indivi-

duals into the stream's population is a
matter of chance. We also believe that,

*Environmental Impact Study Corporation, Op. cit., pp. 12-13.
**genji Ego, Op. cit., P 1.
***John I. Ford and Robert A. Kinzie, III, nrife Crawls

Upstreanm,” Natural History: Vol. 91, No. 12; December, 1982; pp.
60_67t
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unlike anadromous salmon, which return to
the stream of their birth as strongly
swimming adults, the gobies move into the
nearest stream when it is time for them to
metamorphose into their freshwater form.

«++ tiny fry must surmount steep gradients
and cascading water if they are to reach
their adult habitat,

Our observations indicate that at least two
goby species make this upstream journey
when they are very young (less than three
centimeters in length). The secret? The
"suction cup" pelvic fins...have been put
to a new use., By alternately clinging
tightly with their fins and squirming
forward using their tail, the gobies are
able to climb the waterfalls. Goby fry
have been observed climbing up a snooth
vertical surface at a rate of eighteen
inches in twenty seconds and hanging upside
down as they progress up the undercut faces
of waterfalls."

Comparison of Ego's 1970.and 1953 surveys (see Exhibit
III-9) show lower populations of nakea in 1970. The

difference may be attributed to différences in season
(March 1970 vs. July and December 1953), the very low
water condition of all of the Kauai streams'during the

1970 survey, or the population may have declined.

Timbol compared his 1982 and 1977 studies and reported

the following:*

"Probably the most significant difference
between the two studies is the Presence of
Lentipes in 1982 but not collected in
1977. An explanation regarding this

*Amadeo S. TimbOI, .920 Cit.; p. 10.
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feature has been made in an earlier sec-
tion. On the other hand, three species
were present in 1977 but not collected in
1982, It is strongly possible that all
three specles are still in wainiha but in
very low abundances. This could be the
result of the heavy winter freshets in the
previous month (i.e. Hurricane Iwa)."

nphere is no decline in relative abundances
in those species with economic and bio-
logical values (A. stamineus, S. stimpsoni,
E:_bisulcata, N. granosa). However, tWo
native species, A. genivittatus and E.
sandvicensis, appear to have declined in
abundance. This apparent decline could be
due to a variation 1in collecting methods.
The backpack electroshocker in 1977 was
more powerful than the model used in this
study. It appears, therefore, that there
are no real differences in relative
abundances between the animal populations
in 1982 and 1977."

while direct comparison of studies done by Ego and
Timbol, or even comparison of studies done by egch ét
different times, is complicated by variations in season,
water conditions, sampling equipment and sampling
jocations; the fact that in each case species were
either sighted or collected cannot be overlooked. The
variation in counts indicates that the population densi-
ties are dynamic as can be expected of species having
diadromous life cycles. piversion practices of the
Wwainiha have not appreciably changed since the existing
project was built in 1906, but seasonal climate, intro-

duction of new species, and patterns in wind and coastal
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currents, as well as fishing methods have changed and
may affect not only the short term but also the long

term diversity and abundance of species in the river.

Timbol states in his 1983 study that "... Wainiha
harbors a good, healthy on-going nopili population" and
"the nakea population appears to be a healthy, thriving

population,"*

Samples taken by Timbol in 1982‘(see Exhibit IXI-11)
show that the nakea and nopili are at times equally, if
not more, abundant above the existing diversion weir as
they are below it. Data indicate that although
populations may vary,.the river is capable of supporting
abundant populations both above and below the existing

diversion weir.

Several of the river's species are fished. Ego stated
"... 'O'Oopu nakea is the only species for which a
fishery of any importance is being conducted. Although
the 'o'opu occasionally appear in the fresh fish market,

fishing for this species today is primarily for sport

*amadeo S, Timbol, op. cit., pp. 7 and 9.
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EXHIBIT III-11

'O'OPU NAKEA AND 'O'OPU NOPILI
ABUNDANCE AND DISTRIBUTION, DECEMBER, 1982*

Sampling Elevation Nakea Nopili
Station ft per 20m2 per 20m2
I ’ 1120 7 23
IIA 920 11 26
IIB 720 14 13
III 680 9 29
v 10 3 30

Elevation of existing diversion weir is 700 ft.

*Amadeo S. Timbol op. cit., Scientific Collecting Permit No. SCP
83-24 and letter Amadeo S. Timbol to Robert P. Kitchell, July 18,
1983, ‘ :
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and for home consumption.”"* Timbol recently observed
that this situation has not changed.** 1In the 1950's
the Wainiha was reported to be not as heavily fished as
the Hanalei, Waimea and Hanapepe Rivers on Kauai, which
are generally more accessible to the fishing
population.*** Fishing pressure may have increased over
the years, but there are no creel census data for

Wainiha to either confirm or quantify this.

Data necessary to survey the extent of the fishery are
not available from the agenéies responsible for its
nanagement. In the absence of thesge data, McBryde
conducted a brief survey to determine the extent of the
fishery. This revealed that although more people fished
the lower reaches of the Wainiha in the past, only a few
people now regularly fish the river, brimarily with the
use of nets. Several local residents and people who are
employed by McBryde occasioﬁally fish the middle ang
upper reaches of the river using poles. In the past,
net fishermen regularly caught a thousand pounds of

'o'opu per night. Current catches are reportedly lower.

*Kenji Ego, op. cit., p. 1,
**Amadeo S. Timbol, op. cit., pp. 2, 1o,

***Kenji Ego, op. cit., p. 7.
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Some data are available for other North Shore streams on
Kauai. Ego included the Hanalei and Hanakapiai in his
1970 survey.* (See Appendix H.) As part of the scope

of work for the Summary Report for Hydroelectric Power,

State of Hawaii, the Corps of Engineers contracted

Timbol in 1977 to study the following streams: Wainiha
(Kauai), Hanalei (Kauai), Wailua Worth (Kauai), Wailoa
(Hawaii).** 1In 1978, the USFWS conducted a survey of
the Lumahai (Kavai) and the Waihee (Maui) streams to

supplement Timbol's work for the Corps' report.***

In general, Ego's studies show that population
distribution patterns for the Hanalei and Hanakapial are
similar to the Wainiha in that the middle reaches of the

streams have higher population densities.

Based on faunal inventory, species distribution and
abundance, and species composition and diversity data
provided by Timbol, plus data from their own studies,
the USFWS prepared a "Stream Quality Ranking." They
ranked the streams with a possible high quality score of
8.and a low score of 48. The Wainiha ranked the highest

with 18 and was followed by the Lumahai, Hanalei,

*State of Hawaii, unpublished data, Ego, op. cit.

**Environmental Impact Study Corporation, op. cit.

*%x*y, S, Army Engineer District, Honolulu, Hawaii, Summary Report
for Hydroelectric Power, State of Hawaii, October 1978.
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Waihee, Wailoa, and Wailua North Rivers with scores of
23, 24, 26, 26 and 39. (See Exhibit III-12.) All the
rivers were identified as possessing relatively large
populations of the native gobies, 'o'opu nakea and 'o'pu
nopili, exceét for the Wailua North River. Of all the
rivers studied, in the 1978 report by the Corps, the

Lumahai is the only one not diverted at the present

time.

The above studies show that in spite of the diversion
‘and operation of a hydroelectric plant since 1906, the
Wainiha River remains as the highest in quality for

stream fauna on the North- Shore of Kauai.

Terrestrial and avian wildlife

Feral pigs are found in abundance in fhe upper reaches
of the valley and they range throughout Wainiha. Field
surveys of the area also indicate the presence of other
introduced mammals, such as the roof or black rat,
Polynesian rat, and feral cat and dog.* (See report,

attached as Appendix D)

. Native forest birds can be found in the upper reaches of

the valley. Along the west ridge of Wainiha, in the

officially designated Alakai Wilderness Preserve, bhirds

*Andrew J. Berger, "Proposed Wainiha Hydroelectric Project, Kauai
Bird and Mammal Report," December 22, 1982.
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. Note:
3 6-11.

)

EXHIBIT III-1l2

STREAM QUALITY RANKING

RANKING CRITERIA

Stream Quality Ranking using selected, unweighted criteria
- where 1 is the highest rank per/factor possible and 6 the lowest.

The total score is the sum of Individual Factor Rankings 1, 3,
(*) indicates a category not included in the total score
and () is a score based on U.S. Fish and Wildlife findings only.

r

e A i o .
e ot b L P01 5, Bt A ery e F AT N A e et e

pm
_l -
: ] "o~ 3 E-g ; : :
& |58l Z 2zl Bl 9 ¢ -~
[} U e8| v = [~ 3N | W o Q| o™~ n
— o o o | A g - ﬁ &l W N n
. Cu n.g: ‘gf‘ 2 . o = i~ tn ° g -
‘ w (wofa |8 21 v |5 2l vl 2]E g
o] [ 1] [ -] -l -ac.".a [ :‘ : 3 2
' = &l [28° (88l §]23¢ ald|l @|E)8
. sl §|4 uwlu 9 ol Z | wdlXd Z| 2| =
3 22 |292 |29 =z | g&&r Zl o & &
o ﬁ - wil o ™o o .:n - =z N n| - | - 8]
] 2| glude3 B38| B eodal 2150 EE|SI] B
= - 3 s': 53 ‘-2“0 S -ﬂ-g O =i = g g " o o
D]lowouy vo 82— -3 Qe Of = - -l o 3 [T/ ]
g 8|Eg 58 5888 2l oses B|El2|g|8|| =2
= gl » B o B | ] O’ 2 E X oajKe % ] o R R =
_‘E Rivar[lslnnd lf. v-: f‘: l"": -!’ Il': E \D. F: [ %) Q. 0: 3 : 8
—_ Waihae River, Maui 4 [1 ]|(2) 1 ((2) 1{1]|61]6 26+
_ Lumahai River, Kauati 3|z (8] 2 ({1 6l 2])11}S3 20+
— Hanalel River, Kauai 31|11 3 3l 5|4 |2 23
i
Wainiha Rivaer, Kaual 1] 23 |2 4 213|211 18+
T Wailus North Fork River, Kausi 4l 66 |3 6 ) s|e]s fa]]| 3+
i
o Wailoa River, Hawaii 2| 5|5 |1 5 61432 26+
'!
]
-
—
-65=

e et e e Bl ks e e e

o b X 3 S T A b § b i i st e




threatened with extinction exist in significant

numbers. (See Exhibit III-13.) These habitats,
separated in elevation from the proposed project area by
about 3,000 feet, may be considered critical to the
survival of several endemic species of birds belonging
to the thrush (Phaeornis) and honeycreeper

(Drepaniéidae) families. Some of these species are

found only on Kauai.*

Near the mouth of the river, well out of the range of
the project area, is a wetland, consisting partly of
taro fields, which serves as a habitat for rare and
endangered waterbirds, including the Hawaiian stilt, the
gallinule, the coot and the koloa. This area appears to

be mostly a feeding rather than nesting habitat.**

Two indigenous birds, which range throughout the Pacific
Basin, and three.birds endemic to Hawaii have been
sighted in the area of the proposed project. BEoth
indigenous birds, the wandering tattler and the Pacific
golden plover, reside in Hawaii during the winter
months. The tattler breeds in Alaska and northwest

British Columbia. Although it is usually a shorebird,

*U.S. Department of the Interior, Fish and Wildlife Service,
Hawaii's Endangered Forest Birds, no date,

**Ahuimanu Productions, for U.S. Army Corps of Engineers, An
Ornithological Survey of Hawaiian Wetlands, December, 1977,
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it was observed throughout the proposed project site.
The plover nests in Siberia and Arctic America and was

seen at about the 800 foot elevation along the river.

Although only three endenic birds - koloa, amakihi and
apapane - were seen in the project area, ornithologists’
are certain that the Hawaiian owl (pueo) aiso is a deni-
zen of the valley.* Of these endemic birds, only the
Hawaiian duck (koloa) is on the Federal list of endan-
gered species., The pueo is on the State list of
endangered species for Oahu, but not for RKauai. The
koloa disappeared from all Hawaiian islands except Kauai
by about 1960 due to a combination of excessive game
hunting and a shrinking supply of suitable wetland
habitats. Since that time, small populations have been

restored on Oahu and the Big Island. .The koloa has been

found all along the Wainiha River. Its preferred

habitat, however, is in the wetland area near the river
mouth and at elevations along the stream above 1,000

feet. Amakihi and apapane, the two most common of the

.honeycreeper family, typically nest in '‘ohi'a trees and

were sighted in the project area between the 800 to

1,000 foot elevations.

*aAndrew J. Berger, for EDAW inc., "Proposed Wainiha Hydroelectric
Project, Kauai Bird and Mammal Report," December 22, 1982,
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A list of plants along the proposed alignment of the
access road and penstock was developed by a botanist
during a field survey.* (See report, attached as
Appendix F) The survey revealed a mixture of endemic,
indigenous, and introduced plant speéies. Between the
proposed powerhouse site and the Gaging Station, the
valley bottom shows evidence of previous cultivation
including Scattered taro, ti, banana and 'awa plants.
Cultivation was abandoned sometime within the 19th
century and most of the taro patches are covered by a
mixed forest dominated by 'ohi'a lehua, guava and
kukui. The survey found.that native species are

predominant upstream of this area.

Although none of the plant species in the project.
vicinity are listed on official rare and endangered
lists, two of the plants which were encountered are of

particular interest. One lo'ulu palm (Pritchardia sp.),

found beside the trail at the Gaging Station at eleva-
tion 960, seems to belong to a species which has not yet
been formally described in scientific literature. A
lobelia (Cyanea sp.), found within 50 feet of the lo'ulu

palm, could not be precisely identified.

*éharles H. Lamoureux, for EDAW inc., "Report on the Vegetation
and Flora of the Proposed Project Site at Wainiha, Kauvai."
January,

1983,
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6. History and archaeology '

Six archaeological sites along Wainiha River have been -

reported in published literature.* (See Exhibit

11I-15.) Four of the sites are jocated within a mile or T
two of the shoreline on slopes well above the river. _1'
The f£ifth site, taro terraces located approximately one iﬂ i
mile above the existing powerhouse, Wwas previously —_ \
placed on the State Register of Historic Places in o |
1974. However, the site was removed from the Register —: i
pecause of procedural irregularities. Redesignation of ;: %
the site is currently pending. The sixth site is j %
located near Maunahina Stream and consists of house —- ?
sites and terraces. all six siﬁes are outside of the g §
project area. o
Written accounts of Wainiha indicate that the entire L;
valley, up to approximately where the Gaging Station is —
now located, was used for agricdlture before 1850.** b |
After that date, only the lower portion of the valley ?T ?
was used to cultivate taro and rice. A poi mill once -
operated near the mouth of the valley. E}
o
*yendell Clark Bennett, Archaeology of Rauai, Bernice P. Bishop Lj %
Museum Bulletin 80, 1931. '
*x*garl (1978), Hardy {(1940) as reported in Wwilliam Barrera, JY¥.: r \
- for EDAW inc., "Upper Wainiha Valley, Kauai: Archaeological -
Reconnaissance.” - {
(R
L_.
. par
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A recent reconnaissance confirms these observations
regarding the nature and extent of archaeclogical
remains in the valley.* (See report, attached as
Appendix E) Specifically, taro terraces were identified
in the project area in the alluvial plain of the river
between éhe proposed powerhouse site and the USGS Gaging
Station. The terraces consist of rock walls standing
between 1 and 5 feet in height and covered with heavy
vegetation, some of which is scattered taro and ti,
indicating the previous agricultural use. Possible
house sites in this area are located on a low bluff
above the river. No evidence of burial grounds, heiau
or other sacred sites was found in the project area. .

The sites are agricultural and possibly habitational in

nature.
The existing powerhouse is not a historic site.

Public services and facilities

Electricity and telephone utilities are provided up to
the McBryde houses at the end of the County road. These

utilities do not currently extend beyond this point.

*William Barrera, Jr., Op. cit.
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Water to the McBryde houses is supplied from the Power-
house penstock. The river is not a source of domestic
water for other residents. Water for the other
residences in the valley is supplied by County wells in
the Wainiha-Ha'ena area. The Wainiha Well, with a
capacity.of 25 gallons per minute, is a back-up to the
larger well in Ha'ena, and is located outside the
project area. Improvements planned for the system
include an additional well near the existing Ha'ena

well,

There are no public education, health or safety faci-
lities in Wainiha. Limited facilities for such sexvices
are available in Princeville and Hanalei, located a few
miles from Wainiha along Kuhio Highway. There is.no
public sewer system in Wainiha Valley-or the surrounding
area. Cesspools serve all the houses, including the
existing-powerhouse. The County-owned 24-acre Wainiha
Beéch Park is situated near the mouth of the river. It

is a passive park without any structural improvements.

Kuhio Highway and Powerhouse Road are public roads that
provide access to the project area. Kuhio Highway,
which is owned by the State, is a two-lane highway
throughout the North Shore with a pavement width of 18
feet from Wainiha Bay to the end of the road at

Ha'ena. In other areas of the North Shore Kuhio Highway
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is 24 feet wide. There are several narrow bridges along
the North Shore with weight limits in the 8 to 12 ton
range. A series of three such bridges cross Wainiha
River, leading to the entrance of Powerhouse Road.
Powerhéuse Road is County-owned and extends from Kuhio
Highway southward to a point approximately 1/4 mile
south of the existing powerhouse. The road is paved,
narrow, and not in good repair. It has two lanes and
extends into the area of McBryde plantation houses.
Beyond this point, the road is on private land and is

secured by a locked gate.

Average 24-hour traffic volume on Kuhio Highway where it
intersects Powerhouse Road was 1,854 vehicles in 198l1.
Peak morning traffic along this section of Kuhio Highway
occurrea between 10:30 and 11:30 with a count of 165
vehicles in both directions. Peak afternoon traffic
between 1:00 and 2:00 was measured at 216 vehicles,
which is only 35% of the total 625 vehicles/hour design
capacity of the highway.* The light traffic is mainly
due to the rural nature of the area and Wainiha'é

location near the terminus of the highway.

*State of Hawaii, Department of Transportation, Highway Planning
Branch, departmental records,
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8.

Socio-economic characteristics

Population grew at a faster rate in the North Shore
region than did the general island population from 170
to 1980. (See Exhibit III-16.) In 1970 the North
Shore, census tract 401, comprised 4.0% of Kauai's
population. Ten years later, the area accounted for
6.9% of the island's population. The development of the
Princeville resort and residential area largely accounts

for this 'growth.

North Shore residents tend to be older than the average
Kauai resident, and the average household size is
smaller.. Four ethnic groups comprise approximately 95%
of . the North Shore's total population, which followé the
islandwide pattern. However, in the North Shore there
are proportionately more Caucasians énd'Hawaiians and
fewer Japanese and Filipinos than on the rest of the

island.

The median household income in the North Shore is higher
than on the island as a whole. A 1980 survey indicates
that approximately half of the North Shore work force is
employed within the region. About 12% of the working

population is employed in construction, 11% in tourism,
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EXHIBIT III-16

SOCIO-ECONOMIC DATA

1970 population*

1980 population**
median age**

average household size**

median household
income***

Population Composition**

" Caueasian

Filipino
Japanese
Hawaiian

Other

*1970 U.S. Census

**¥1980 U.S. Census

29,524
38,891
27.1
3.5

$10,750

28.5%
26.2%
25.0%
14.6%

6.7%

North
Shore

1,182
2,668
28.5
3.0

$11,600

51.9%
14.5%
10.9%
17.7%

5.0%

North Shore
as % of Kauai

4.0%
6.9%

***Robert N. Anderson, University of Hawaii Agricultural
Experiment Station, 1975 Kauai Socio~Economic Profile, 1975,
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and 8% in agriculture.* Over 15% is associated with
various other businesses and retail sales, and 13% is
retired. No recent data on unemployment for the region
are available. However, approximately 6% of the island-

wide work force was unemployed in 1981.,** Statewide

unemployment figures indicate that unemployment tends to-

be higher in the construction trades than in most other

occupations.

Along Wainiha River itself, the primary commercial
activity is hydroelectric production. Other activities
include taro farming and fresh water fishing, parti-
cularly for the 'o'opu nakea described in an earlier
section of this chapter. Much of the agricultural and
fishing harvest, appears to be for local and home con-
sumption rather than commercial sale. Kauai's largest

and most productive tarc farming area is located in

Hanalei Valley,***

*Wilson Okamoto and Associates, Inc., op. cit.

**State of Hawaii, Department of Planning and Economic
Development, The State of Hawaii Data Book: 1982, November,

***Wilson Okamoto and Associates, Inc., op. cit.
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B. Potential Impacts and Proposed Mitigation

1.

Slope stability

According to McBryde's records, landslides have occurred
in the vicinity of the existing project during periods
of heavy and prolonged rainfall, Minor slides wiped out
some of the original flumes, which were made of red-
wood., The flumes were replaced with tunnels, and the
Problem was solved. Since construction of the existing
project access road, minor landslides have required
local maintenance. Over the history of the existing
Project, there has never been a large landslide; i.e.,
one involving more than a few hundred cubic yards of
material. Examination of the airphotos of the proposed
project site reveals that no recent major landslides
have occurred, but that minor landslides have occurred
and continue to occur during rainy periods. For the
most part, slides which have occurred and which are
expected in the future are shallow sloughs, less than
about 5 ft deep, involving the thin soil cover and
weathered rock overlying unweathered rock. Steeper
hatural slopes with old alluvium or clinker beds appear

to be the slopes most prone to sliding.

One criterion adopted for the design of the proposed
project is the location of as much of the access road
and penstock as possible either on natural ground or in

cut. Fills will be avoided to the extent possible as a
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way of reducing slope stability problems. The policy of

using cuts may invite some potential slope stability
problems, but these can be mitigated by adjusting cut
slope angles, insuring adequate drainage, providing
berms, and reinforcing the slope materials as
required. The intent of the project design will be to
provide the most economical alignment of road and pen-
stock consistent with the long-term stability of
slopes. Minor slides unrelated to construction of the
proposed project are expected to occur and these may.,
from time to time, wipe out portions of the road and
penstock. Should they occur, these slides will be

viewed as anticipated risks, and repairs will be made.

Large or catastrophic landslides arising from construc-

tion of the proposed project or from natural causes are

not anticipated.

Water quality

Construction of the proposed project will have short
term effects on water quality in the form of periodic
increases in turbidity. Construction of the diversion
weir'will take place in the river within a dewatered
area between cofferdams. Construction and removal of
the cofferdams will produce some fine sediment which

will increase turbidity for a few days or until the

first freshet. The capacity of the construction diver-

sion will be about 400 cfs. The risk that this capacity
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will be exceeded during the period of exposure. about 90
days, is about 5%. Should overtopping occur., turbidity
will increase for the duration of high flow and until
the cofferdams can be repaired. This increase is not
expected to be significant compared to the high tur-
bidity which occurs naturally during periods of high
flow. Another source of short term change in water
quality will be road and penstock construction. Stream
crossing will require culvert and penstock support con-
struction. These activities also will tenporarily
increase the fine sediment load entering the river.
Excavation of cut sections and £ill placement are not
expected to contribute to long term changes in water
quality because engineered cuts and fills in erodable
materials will revegetate rapidly} Further, erodable
spoil piles will be placed above normal high water and
away from strean valleys. Taillrace excavation also may
produce a minor temporary increase in turbidity.
Throughout the construction period, it is unlikely that
an observer at the Kuhio Highway bridge across the river
would be able to detect any change in water guaality as a

result of construction.

Oover the long term, there may be temporary periods when
the proposed project will affect water quality. The
reach of river between the diversion weir and the tail-

race of the powerhouse will receive reduced flow by the
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amount diverted for power production, The consequences
to water quality of the reduction in flow may be
noticeable during protracted dry periods, but would be
limited to moderate increases in water temperature and
pH and a decrease in dissolved oxygen. These possible
impacts will be mitigated by maintaining a continuous
release to augment flow in the affected reach during
protracted dry periods. (See following section on
strean flows.) No significant adverse change in water
quality of the river is expected as a result of the
proposed project. An adverse change would be one that
altered water quality to the point of loss of biota.
This is not expected to happen for three reasons. One,
the water quality of the river has remained good and a
diversity of stream fauna has survived similar
conditions during the operatiocnal hisﬁory of the
existing project. In fact, river water is used by
McBryde for limited domestic consumption without
treatment. Two, the proposed project will not capture
tributary streams entering the affected reach. And

three, a continuous flow will be maintained.

Stream flows

Diversion of flow for power production by the existing
100 cfs project results in the weir's being dry for
periods of time. Unless continuous flow is maintained,

this would be true also for the proposed 150 cfs
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project. Based upon the flow duration curve, the
existing project diverts all of the natural flow of the
river 62 percent of the time, without considering an
annual outage for maintenance. (See Exhibit III-17.)

On an equivalent basis (without providing for continuous
flow) the proposed pProject would divert all of the
natural f£low for 77 percent of the time, Considering
the necessary two-week maintenance outage, these
percentages drop to 58 and 73 percent, respectively.
Another way of stating the foregoing is that water flows
over the existing weir an average of 153 days a year and
would flow over the Proposed weir an average of 99‘days
per year if continuous flows were not maintained. These
figures are based upon daily average flows, the basis

upon which the gaging station records are presented.

Each year of record has had extended periods during
which the flows have remained below 100 cfs or 150
cfs. The minimum number of maximum consecutive days

between average daily flows is as follows:

100 cfs: 15 days (December 1974)
150 cfs: 22 days (September 1974)
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The maximum number of maximum consecutive days between

average daily flows is as follows:

100 cfs: 73 days (March 1978)
150 cfs: 103 days (June 1966)

The average number of maximum consecutive days between

average daily flows is as follows:

100 cfs: 29 days
150 cfs: 45 days

The number of years of record the longest low flow

period ended in a particular month is as follows:

100 cfs: 5 1 3 3 2 6 1 3 2 - = 3
150 c¢fs: 7 2 - 2 2 4 - - 3 1 1 3

From the above it is apparent that low flow periods are

relatively evenly distributed throughout the year.

Because of the rapid response of the stream to rainfall,
data presented on a daily average basis may not accu-
rately represent phenomena measured in hours. As indi-

cated previously, the hydrographs from precipitation
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events have similar characteristics due to the rela-
tively small drainage area and steep river slope. An
example of such a hydrograph is presented on Exhibit
III-6., The rise time is rapid and the recision limb is

consistent in shape.

Several hydrographs were analyzed to determine their
characteristics. The time base of the hydrograph
divided by the rise time is typically 10. Of more
significance is the relationship between the peak flow
and the average flow. This ratio averages from 5 to 10,
depending upon the distribution of precipitation. For
example,’” an average flow of 100 cfs during the runoff
from a storm would have an associated peak flow of 500
to 1000 cfs. Since Gaging Station records are presented
on a daily average basis, peak flows-during a day are

not reflected in the records.

'~ For example the published daily average flow data for

the 1981 water year indicate that flows of 100 and 150
cfs were exceeded 102 and 57 days, respectively. An
examination of the analog strip chart records indicates
that instantaneous flows of 100 and 150 cfs were in fact

exceeded 158 and 137 times, respectively.
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During periods of prolonged low flows, a very short
reach of river below the existing weir has no percep-
tible flow. Small amounts of seepage contribute flows
to the plunge pool just downstream of the weir. Flows
then increase in a downstream direction as a result of .
inflow from small springs and seeps. Streams on the
right bank are not captured and also contribute to these
flows. Appreciable flows are again present within one-
quarter mile downstream of the weir. Due to the pool
and riffle nature of the streambed, pools remain even

during dry weather.

The length of stream channel which will be affected by
the proposed proﬁect during low flow periods will be
shorter than the portion affected by. the existing pro—
ject. First, the length of the propoged diversion
system is 2.1 miles, compared to the 4,5-mile length of
the existing system. Moreover, the proposed penstock
will not capture any of the side streams between the
sites for the new intake and powerhouse, so they will
continue to feed the river channel along the length of
the penstock. In contrast, the open ditches ang tunnels
of the existing diversion system capture most of the
flows from side streams along the left bank of the

river. Average annual rainfall is about 20 to 30 inches
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greater in the project area than in the vicinity of the
existing diversion system, so this should also help

replenish the stream flow.

To further assist in maintaining good water quality and
stream fauna migratory pathway and habitat, continuous
flow will be maintained across the proposed weir. Flow
will be maintained through a self-regulating notch in

the weir crest. The notch will be near the right bank,

away from the intake.

Stream fauna

Although Wainiha's stream fauna are not entitled to
special protection under the provisions of existing
threatenea and endangered species regulatiohs, prac-
tically every student of Hawaiian stream ecology has
urged prudence in the development of water projects and
in the modification of stream channels. Concern has
focused on proposals which might deplete the composi-
tions or number of the endemic species in Hawaii;s

streams.

The existing conditions offer valuable clues as to the
potential impacts of the proposed project. Data are
available on stream fauna in the river for the past 30
years. These data show that the abundance of nakea and

nopili are dynamic and at times, are equally abundant
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above and beloy the existing diversion weir. Over this

pPeriod, the existence of ;3 diversion weir in the river

OF number of 'o'opu in the river. Less ig known about
other species of 'o'opu, mollusks ang Crustaceans, ag

they were not counted in the 1950's. Byt since 1977,

extended periods of time, During the 29~-year periog of

days from January 1 through March 4, 1978. The existing
Project divertg all but one of the 18 streans which
enter the river on the left bank, Six streams enter
from the right bank undiverted, The existing Project ig
unscreened ang 'o'opu have been observeg in the ditch |

and tunnel system.

*Amadeo s, Timbol, op. cit,
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puring times when no flow passes the weir, £low in the
stream channel from springs and seepage is detectable
within about 100 feet below the weir. From that point,
flow continues to increase downstream. As described in
the previous section, freshets periodically "flush" the
river, providing adequate flow for both downstream and
upstream travels of migrating stream fauna. If fhe
diversion weir had been an insurmountable barrier and if
natural flows after diversions had not been adequate to
naintain the migratory pathway, then diadromous stream
fauna above and below the weir should be depleted.
Studies show evidence that healthy and thriving
populations exist both above and below the weir.* The
driest spell in the period of record occurred in 1978,
between samples. The stress of the pecord dry spell had
no evident effect on the composition or number of
species. Two conclusions concerning the existing

conditions can be made:

o The existing diversion weir is not a barrier to

migration, and

*amadeo S. Timbol, op. cit.
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(o] Natural flows in excess of diversion capacity (100
cfs) maintain adequate habitat to sustain a
diversity and abundance of species of strean

fauna. Minimum required stream flows are being

maintained naturally.

The principal features of the propdsed project can be
compared to the existing Project in a number of impor-
tant ways. The diversion weirs will be similar. The
existing project diverts all but one left bank strean.
The proposed Project will divert none of the 7 streams
which enter on the left bank between the weir and power-
house, Six right bank streams enter the affected reach
of the existing project, and 4 will enter the affected
reach of the proposed project. The affected reaches of
existing and proposed Projects are 4.5 and 2.1 miles in
length, respectively. The existing Project diverts a

maximum of 100 cfs; whereas, the pProposed project will

divert a maximum of 150 cfs.

The relative potential impacts to stream fauna of the
Proposed versus the existing project which can be esti~
mated from the comparison of their pPrincipal features

are:
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o) Diversion weirs - nearly identical, no differential

impact to migration path.

o Side stream diversions - proposed project will have
less impact because it will not divert any side

streams.,

o] Length of affected reach - proposed project will
have less impact because it will affect two miles

less of the stream bed.

(o} Anount of diversion - the proposed project, without
continuous flows over the weir, would dlvert all of
the natural flow of the river an average of 55 more
days per year than does the existing plant, due to
the difference in capacity. This is contrasted to
the existing plant wherein the average maximum
period that all of the natural flow is diverted is

29 days per year.

The proposed project is anticipated to have the
following impécts relative to three concerns for stream
fauna (migratory passage, entrainment, and habitat main-

tenance):

g3

P A b i e AL L e i e Do, s 11T 7 R b e e g ,,,_‘..g..,.x_;-:‘._.,‘;.'.,...-;\-.:::-.»y;».'-.:.‘a;_-_/.u.xw:,-.v,‘r.;.«-..c..‘.‘—-,a.w;....'.:.;'.«.;,-,.;L..-;_,,.\.‘,“‘_-,‘.- e




(1)

(2)

Migratory passage: The proposed project diversion

weir may be an obstacle but will not be a physical
barrier to migration of stream fauna because the
existing project diversion weir has not been a
barrier to migration; and the construction of the
two weirs will be nearly identical. WNatural flow
over the proposed diversion weir and in the
affected reach is expected to be adequate to
maintain the migratory pathway, but recognizing the
impact of increased diversion and other potential
incremental cumulative effects of the proposed
project, it is proposed to maintain continuocus flow

over the diversion weir.

Entrainment: 'O'opu have been observed in the

existing project's ditch and tunnél system, and it
is likely that some have entered the penstock and
been destroyed by the pressure increase. To
prevent such losses from occurring in the proposed
project, suitable fish screens are proposed to be
installed at the headworks. Further, to prevent
such losses from continuing ét the existing
project, suitable fish screens are proposed to be
installed at the headworks there, as well. This
action will improve upon the existing conditions

and serve to mitigate any incremental effects of
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the proposed project. The estimated cost of
installing fish screens at the existing and

proposed projects is in excess of $300,000.

(3) Habitat maintenance: The affected reach of the

proposed project will be life-cycle habitat for
resident stream fauna and rearing habitat for
diadromous species. Riffles and pools are special
aquatic sites (Clean Water Act, Section 404(b)).
The riffle and pool nature in the reach of river
affected by the proposed project may change during
periods of low flow. The riffles will diminish,
but the pools will remain. In the affected reach
of the existing project, pools have provided
suitable habitat during dry spells. Their
suitability is evidenced by the diversity and
number of species surviving extended dry spells
during which pools provide almost all of the
habitat. None of the riffles and pocls will be
eliminated by discharge of dredged or filled
materials. A small pool will be formed by the
weir. No sedimentation arising from the proposed
project will clog riffle and pool areas. The
affected reach of the proposed project is expected
to provide suitable habitat because the affected
reach of the existing project has provided suitable

habitat, and the two are very similar,
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In the affected reach of the existing project,
freshets have flushed the pools, maintaining water
guality well within the tolerance levels of the
stream fauna. There is no evidence to suggest that
the proposed project will affect water guality
adversely. Modest increases in pH and temperature
and decreases in dissolved oxygen may accompany dry
periods. It has been observed that these changes
often are accompanied by the growth of filamentous
green algae, the most prominent constituent in the
diet of 'o'opu.* It has also been noted that
slightly elevated water temperatures are conducive
to growth of 'o'opu.** In any event, the changes
to water quality resulting from increased diversion
may have some posigive aspects to balance effécts
on the habitat. In conclusion, hébitat has been
maintained in the affected reach of the existing
project adequate to sustain viable populations of
diverse stream fauna and since the proposed project
will be constructed and operated similarly, it is
believed that although the proposed project may
reduce habitat, viable populations of diverse

stream fauna will be maintained.

*Kenji Ego, op. cit., p. 24.

**Charles B. Hathaway, Jr., Stream Channel Modification in
Hawaii; Part C:; Tolerance of Native Stream Species to Observed

Levels of Environmental Variability, U.S. Department of the

Interior, Fish and Wildlife Service, October, 1978.
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No data are available to evaluate the impact that the
existing project had on stream fauna when it was built
in 1906. Studies over the past 30 years show no adverse
changes and indicate that conditions in Wainiha are
favorable to the continued support of the stream

fauna. Since the proposed project will have charac-
teristics similar to the existing project, it is reason-
able to conclude that the proposed project's effects on
stream fauna will be similar, but cumulative. There may
be a reduction in habitat in the affected reach of the
proposed project. This reduction is the only poten-
tial;y significant adverse impact which may be
unavoidable. The reduction in habitat will be
mitigated, at least in part, by maintaining continuous
flow of one cfs, or about 650,000 gallons per day, in
the affected reach. This flow will aﬁgment that
provided by the uncaptured tributaries and groundwater

inflow.

Further opportunities in fishery management may benefit
the endemic species. Ego, in his 1951 to 1956 study,
stated that his objective was to gather information on
the goby fishery and to study various aspects of the
ecology and the life history of the goby in order to
obtain the necessary background of information upon

which efficient management measures may be based for the
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protection and development of the fishery.* As a result
of his study, Ego recommended that commercial fishing
for 'o'opu be prohibited. To date, the State of Hawaiil
has not prohibited the commercial sale of the 'o'opu.
Typical practice for the past 30 years has been to net
the 'o'opu during its spawning migration, and yields of'
a thousand pounds per night per fisherman were not
uncomnon. Current yields are reportedly lower. The
capture of large quantities of 'o'opu prior to spawning
.undéubtedly has and continues to reduce the gene pool
necessary for specie regeneration. Since Ego's studies

in 1950's, very little has been done to assess the

_fishery. No data on harvest gquantities or even the

' number of f£isherman are available from State or Federal

fishery agencies. While improvements in fishery
management can benefit the species, such managemnent
measures are not alternatives to the proposed project

because they are beyond McBryde's jurisdiction.

Vegetation, birds and mammals

Impact on vegetation, birds and mammals will occur
during the.construction phase. The noise and concen-
trated human activity in the normally undisturbed
upstream area will temporarily disrupt the habitat for

the various species of birds and mammals that are known

*Kenji Ego, op. cit., P. 2.
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to exist in the area. Wildlife is expected to retreat
from the area while construction is taking place but
return after the project is in operation. The construc-
tion and operation of the proposed project will not have
an adverse long-term impact on birds and nmammals or

their habitat,.*

The mammals found in this area are all introduced and
are generally considered pests. The feral pig is hunted

on a limited basis.

The 13 species of introduced birds identified in the
pProject area are abundant species and highly adaptable
to varying ecological habitats. The amakihi and apapane
which were observed in the valley are. the two most
common species of the extant native hoﬂeycreepers. Both
are dependent Primarily on 'ohi'a and koa trees, which
are dominant on the slopes of the valley. The
construction of the access road and penstock will

probably remove some of these trees. A very small

fraction of the total coverage on the slopes, which are

protected from human encroachment by steepness and
inaccessibility, will be affected. The abundance of
amakihi and apapane in Koke'e State Park, which is

frequented by many tourists, attests to the adaptability

*Andrew J. Berger, op. cit.
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of these species. The level of human activity in the
project area would not approach that of Koke'e State
Park. Similiarly unaffected will be the pueo which is
thought to be present from time to time in the project
area. It is adaptable to many different habitats,
ranging from native forests to introduced lowland

vegetation,

The impact on waterbirds and their habitat is also
expected to be negligible.* Koloa can be found in the
éroject area, as well as other sections along the river,
since they regularly move to different sites during the
day to satisfy one or more of their requirements. Their
preferred habitats are the wetlands near the mouth of
the river and the stream banks above:the project afea,'
particularly the former. Waterbirds sﬁch as the koloa
are sensitive to changes in the feeding potential of

ibwland mud flats, which this project would not affect.

To protect the integrity of the native ecosystem,
efforts will be made to avoid unnecessary or excessive
disturbance to the area upstream of the Gaging
Station.** As a practical matter, the rugged topography

severely constrains construction activity. 1In the

*Andrew J. Berger, op. cit.

**Charles H. Lamoureux, op. cit.
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upstream area there will be no extensive staging

areas. The alignments for the access road and penstock
will be joined, unlike the existing project, and the
road width and construction equipment sizes will be the

minimum possible.

While no rare or endangered species of plants were found
in the project area, two plants, a lobelia and a lo'ulu,
will be protected. This will be accomplished by having
a botanist identify the two plants on site for the topo-
graphic survey crew doing the detailed mapping for con-
struction drawings. The plants will be marked in the
field and located on the topographic map. The road
alignment will avoid these two plants and temporary
fencing or other suitable protective device will be

installed,

Visual quality

ot bt e

None of the project features, including the proposed
transmission line, will be visible from Kuhio Highway,
the residential area in the downstream portion of the

valley, Koke'e State Park or any other area where public

views would be possible. Except for the transnission

line, which will parallel the existing access road
between the existing and proposed powerhouses traversing
Robinson Estate land, the proposed project will probably

not be visible anywhere from land areas outside of
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McBryde property. Heavy vegetative growth will screen
views of the transmission line and powerhouse from the
ridgetops on either side of the valley. At no time will
transmission poles or conductors be silhouetted promi-

nently against the sky.

The primary potential for view exposure to the project
area is by means of helicopter overflights. Commercial
ﬁelicopter services on Kauvai do offer scenic tours, and
Wainiha Valley probably can be viewed on some of these
flights., If the project features were to be seen, they
would appear quite small in relation to the scale of the
surroundings. Such is the case for the existing project

when it is seen from above.

Air guality and noise

During the construction period, air quality and noise
levels will be temporarily affected. Vehicles trans-
porting equipment and personnel will create dust and
emissions and raise noise levels. The effects will be
noticeable in the residential areas along Powerhouse
Road. At no time will State or Federal ambient noise or

air quality standards be exceeded.
Grading and limited blasting in the upstream area will

also temporarily degrade air quality and increase noise

levels in the vicinity. Under normal atmospheric condi-
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tions, these construction effects will probably not be
noticed by anyone other than workers on the construction
site because the primary location of activity is at

least 4.5 miles from the nearest residence.

Noise levels in the valley will be unaffected by the
operation of the project. The proposed powerhouse, like

the existing one, will not produce a sound audible

- enough to interfere with normal conversation just ocut-

side of the building when the doors are closed.

The- operation of the project will also have no effect on

the air quality in the valley. By displacing fossil

fuel generation; the plant will have a beneficial effect

on air quality elsewhere on Rauai,

Archaeological resources

Abandoned taro terraces and possible house sites were
foupd in the project area. No remains of great signi-
ficance, such as heiaus, are expected.* However, a
five-step plan to avoid any adverse impact and to
minimize construction delays will be followed during

design and construction.

*William Barrera, Jr., op. cit.
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(1)

(2)

(3)

(4)

An archaeologist will work with the topographic -
survey crew to identify and locate probable sites
on a detailed topographic map of the proposed

project area,

The archaeologist will indicate the scientific
significance of each site, rank them in order of
archaeological sensitivity and estimate the cost of
mitigation through salvage excavations. Consulta-
tion with the State Historic Preservation Office

will ensure that appropriate mitigative actions are

employed.

Project engineers may make adjustments to the
siting of project features, in consultation with
the archaeologist, to avoid areas of greater

archaeological sensitivity.

The archaeologist will inspect the final locations
for the road and penstock alignment, the powerhouse
and the transmission line poles to verify the
initial assessment. The archaeoclogist will monitor
construction work in areas which he indicates are

particularly sensitive.
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(5) Salvage excavations will be carried out in sites or
portions of sites which will be affected by con-

struction activities.

This approach will avoid the destruction of significant
archaeological resources., The salvage of resources
which are unavoidably affected by construction will
enable archaeologists and historians to gather useful
information about the cultural practices of early
Hawaiians. This project offers an opportunity to do
this kind of research on a site which until now had not

been surveyed.

Public facilities and services

Construction personnel moving to Kaua;'for construction
of the project will create a temporary and minor
increase in demand for State and County services, such
as schools, parks, water, sewer and health care. The
peak work force of 40 persons could hypothetically add a
maximum of that many households to the island's popula-
tion. The maximum{ however, will almost certainly not
be realized. First, it is likely that many workers will
already be Kauai residents. Second, some of the
imported workers will be on the project for a short
duration and will not relocate their families to

Kavai. The average daily work force for the 20-month

construction period is expected to be about 25

-105-




persons. The capacity of public services on Kauai would
appear to be adequate to accommodate any temporary popu-
lation increase resulting from project construction.
Other than during the construction phase, the project

will not require public facilities or services.

The additional stream diversion will not affect either
the quantity or quality of the water supply in the

County well near the mouth of Wainiha Valley. The well
draws from ground water above the stream level. More-
over, the diversion would not be for a consumptive use,

so the flows in this downstream portion of the river

will remain unchanged.

Construction equipment and passenger_vehicles trans-
porting workers to and from the site will affect traffic
conditions along Kuhio Highway and the County rocad to
the powerhouse. Workers will be transported twice
daily, except weekends, along these public roads for
most of the construction period. This will be the most
frequent and regular type of vehicle trip. Traffic will
be limited to weekday daylight hours except for possible
overtime or additional shifts., The County road to the
powerhouse will generally be more affected than Kuhio
Highway by the traffic of construction equipment and
vehicles hauling materials to the site. The width and

weight limitations of several of the bridges along Kuhio
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Highway, as previously noted, prohibit the passage of
large and heavy equipment, such as bulldozers, aggregate
haulers, penstock pipe and transformers. After being
transported via a marine route, the larger eguipment
will be hauled over the County road from a landing spot

near the nmouth of Wainiha River.

mhe increased traffic will be noticeable along the
County road, which is normally lightly travelled. Other
driveré will be delayed, ﬁrom time to time, where large
loads are being moved. Residents will be kept advised
of construction use of the road and every effort will be

nade to minimize the nuisance.

Socio-economic conditions

The socio-economic consequences of the proposed project
will be beneficial. In the short term, the $10 million
investment in construction will generate tax revenues

and jobs, both directly and indirectly.

Construction will create temporary employment for elec-~
tricians, pipefitters, equipment operators, carpenters,
painters, iron workers, masons, general laborers and
millwrights. Contractors will be encouraged to employ
qualified Kauai residents. 1In any event, contractors
would probably prefer to employ locally—available

workers with requisite skills because of the savings to
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them in travel and subsistence costs for off-island
workers. If skilled workers are not available on Kauai
for certain specialized tasks, then qualified personnel

will have to be brought in from outside.

After completion of construction, it is anticipated that
the plant will be supervised by the operator of the
existing plant. However, additional part-time or

temporary employment may be necessary for maintenance

tasks.

qukers brought in from outside Kauai will make their
own arrangements for housing. Since they will be
residing on Kauai for a celatively short time, it is
likely that they will rent quarters,rather than bﬁild'or
buy a house. There are presently manf vacant rental

units available nearby.

In addition to direct employment, the project will
stimulate the job market on Kauai in two indirect

ways. First, the project's expenditures on goods,
services and wages will jnfuse more capital into the
local economy., which in turn will support jobs in retail
trades and other service sectors. Second, the project
will strengthen the financial condition of McBryde Sugar
Company, one of the island's major employers.' The

increased revenues from power sales will help McBryde to
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survive the instabilities that afflict the Hawaiian
sugar industry. The sugar industry remains as one of
Kauai's principal employers, and it is an important
aspect of the Island's and State's economy. Studies
show that, for every job held by a sugar worker, 2.29
non-sugar jobs are created or supported.* McBryde,
which currently employs about 540 people, therefore

indirectly supports 1,780 jobs within the State.

The proposed project is not expected to have a signi-
ficant adverse effect on present subsistence or

recreational activities in Wainiha Valley. The water

. supply available to taro farmers will continue as

before, since the diverted water will be returned to the
stream well above the taro patches. .For reasons
explained in the previous section on stream fauna
impacts, recreational and subsistence fishing.is not

expected to. be seriously affected.

The proposed plant will, on an annual basis, replace
electrical energy currently being produced by burning
50,000 barrels of oil. Air guality will be improved by
reducing sulfur dioxide emissions by 306 tons annually

and carbon dioxide emissions by 27,440 tons annually.

*Phomas K. Hitch, Research Division, First Hawaiian Bank, "How
the Collapse of the Sugar Industry Would Impact on Hawaii's
Economy,"” (unpublished monograph), December 4, 198l1.
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The long term effects of the project on the island and
state economies will be beneficial. The replacement of
50,000 barrels of imported fuel oil represents a savings
of over $1.5 million annually, rnuch of which will remain
in the Kauai economy. This will contribute

substantially to improving the State's balance of trade.

Electric power consumers on Kauai are expected to
benefit in a number of ways. Kauai Electric (KE)
estimate that the proposed project will provide a direct
cost savings benefit of $339,000 per vear to the utility
company's customers. The average annual savings per
customer would be $19.00, which is eguivalent to a 2.5%

reduction in the typical customer's bill.
Savings will be realized in the following areas:

(1) Reduction in rates

The rate negotiated with McBryde for the purchase
of energy is less than XE's avoided cost. KE's
customers will derive an immediate economic benefit
through the operation of KE's energy rate adjust-
ment clause. A conservative estimate of the annual

benefit is $216,000.
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(2)

(3)

(4)

Capacity Addition

The purchase power agreement obligates McBryde to
make available firm power to KE as required. The
rate negotiated for the capacity charge is less

than what KE would bear if it had to install base
load capacity at Port Allen. The annual value of

the firm capacity is estimated to be $37,000.

North Shore Reliability

The additional installed capacity pfovided by the
project will forestall KE's planned second trans-
mission line to the North Shore which is intended
to improve service reliability to the area. The
annual benefit of deferral of the second trans-

mission line is estimated to be.$84,000.,

Line Losses

The proposed project will reduce the amount of

energy generated at Port Allen and transmitted over

transmission lines to the Kapa'a area. The annual

reduction of line losses would be valued at §2,000,

Improving the reliability of electric power service to
the North Shore has more than a direct dollar value.

The rapid restoration or maintenance of service to the
areé after a major system outage is a clear benefit to

public safety and welfare. After the disruption caused
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by Hurricane Iwa last year, for example, the existing
plant made it possible to restore service to the North
Shore several days sooner than would have been possible
without the plant. gince the Wainiha plant is directly
tied to KE's transmission lines, sexvice restoration

could benefit other areas on Kauai, as well.

Adverse Environmental Effects Wwhich Cannot Be avoided

construction of the project will create localized and
temporary adverse impacts on noise levels and air and water
quality. The movement of construction equipment, grading and
blasting activities will increase the amount of air-borne
dust and particulate emissions. These sane activities;
particularly the blasting, will increase ambient.ﬁoise levels
in Wainiha Vvalley. Water quality will be - affected by
increased turbidity in the river, particularly during con-

struction of the welr.

The passage of construction equipment and the road improve-
ments along the Powerhouse Road are the only construction
activities which are expected to have an adverse effect on
the residential area in the lower part of the valley. The
beach and nearshore areas at the mouth of Wainiha River will
be temporarily disturbed by the landing of construction

equipment and supplies brought in by barge.
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Grading in upstream areas will destroy native vegetation,
disturb soil regimes and pefhaps cause the removal of some
archaeological remains. None of these construction activi-
ties are expected to have a significant, long-term adverse
effect on the physical or cultural assets of Wainiha Valley

or off-shore areas.

Habitat for stream fauna may be reduced, but the survival of
any species is not expected to be threatened because a normal
distribution of species is found at the existing project.
However, a reduction in habitat may adversely affect the
relative abundance of species. Or it may not. State—of-the-
art methods do not allow for a clear answer to this question
at Wainiha. The best evidence, existing conditions, suggests
that the long term unavoidable adverse impacts of reduced
habitat to stream fauna, which may occur, will be minor. The
release of a continuous flow will, at least in part, mitigate
these impacts, and the installation of fish screens in the

existing project may improve the existing conditions.

_Irreversible and Irretrievable Commitments of Resources

Construction of the proposed project will require an irrever-
sible commitment of investment capital, labor, construction
materials and fossil fuels. The facilities, once installed,
will remain there for the life of the project and will

require periodic maintenance.
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In the future, the project could be demolished. The river
would adjust itself to a natural state similar to that
prevailing now. The land could be regraded and reclaimed.
Both on land and in the water, any incremental changes to
habitat resulting from the proposed project can be
reversed. The proposed project will not irreversibly or

irretrievably commit land and water resources.

Unrescolved Issues

Appendices A and I contain all of the comments recgived from
agencies, organizations and individuals possessing
jurisdiction, expertise, and/or interest in the proposed
project. The substantive issues concerning this pfoposal are
clearly enumerated in the comments. McBryde believes that

its responses to these comments resolve the issues.
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CHAPTER IV: RELATIONSHIP OF THE PROPOSED ACTION TO LAND USE
PLANS, POLICIES AND CONTROLS

A. Federal

1.

Clean Water Act (Section 404)

The U.S. Army Corps of Engineers will evaluate this
project in terms of its effects on the waters of the
U.S. 1If the Corps finds that the project is in the
public interest, a permit will be issued. (See Exhibit
IV-1.) The Corps' permit application review triggers

the four following Federal requirements.

o) National Environmental Policy Act (NEPA)

The Corps will determine whether or not an Environ-
mental Impact Statement (EIS) is required under

NEPA,

o National Historic Preservation Act

The Corps will determine whether consultation with
the Advisory Council on Historic Preservation is
required. The project will not affect any sites

listed on the National Register of Historic Places.
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Issuing

Agengx

U.S. Army
Corps of
Engineers

Hawaii State
Boarxd of
Land and
Natural
Resources

Hawaii State
Board of
Land and
Natural
Resources

Hawail State
Department
of Land and
Natural
Resources

Kauai County
Department
of Public
Works

Kauai County
Department
of Public
Works

FPederal
Energy
Regulatory
Commission

EXHIBIT 1IV-1

LIST OF NECESSARY FERMITS

Approval/
Permit

Section 404

Conservation
District Use

Temporary
Variance

Scientific
Collection

Building

Grading

Declaration
of Intention

Review Project Criteria

Consistency of project
with public interest.

Consistency of project
with the objectives of
the Protective and
Resource subzones of

the Conservation District.
This Environmental Impact

Statement was required as
part of the application
review.

Purpose and methed of
geological explorations,
topographic surveying
and other activities

in the planning and
design phases of the
project.

Purpose and method-of
stream fauna sampling
in Wainiha River.

Structural stability
of project features;
plunbing and
electricity.

Contours, slopes and
erosion control.

Effects of navigability,
interstate commerce,
federal land and use of
discharge from federal
dam. '

Status

Application
filed 1/83.

Application filed
and accepted
2/15/83.

variance issued
4/22/83.

Permit issued
12/9/82.

Application to be
filed after CDUA
and Section 404
approval.

Application to be
filed after CDUA
and Section 404
approval.

Application
filed 5/83.
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Endangered Species Act and Fish and Wildlife

Coordination Act

The Corps will consult with the U.S. Fish and Wild-
life Service to determine whether any rare or
endangered species would be adversely affected by
the proposed project. One such species (the koloai
can be found in the project area, but the proposed
project is not expected to have any adverse effect

on this species or its habitat.

Coastal Zone Management Act

Bawaii's Federally-approved Coastal Zone Management
(CZM) Program requires non-Federal applicants for a
Federal permit to certify that the proposed action
will comply with the State's CzZM Program. The
Corps will not issue a permit unéil the Hawaii
State Department of Planning and Econémic Develop-
ment, which administers Hawaii's CZM Progran,
concurs with the applicant's certification. The
applicant hereby certifies that the proposed
activity complies with the State of Hawaii approved
coastal management program and will be conducted in
a manner consistent with such program. The Hawaii
CZM Program assessment form is contained in

Appendix B.
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which is Outside the Project area, In the absence of
regulatory floogd boundaries, the project's design floog
was establisheg based upon a statis;ical analysis of

historic floods, The finisheg floor elevation of the

design flood,

Federal Power Act

A Declaration of Intention wil} be filed withp the
Federal Energy Regulatory Commission (FERC). FERC will

review the Proposed project to determine whether

licensing ig required,
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1.

State

State Land Use Laws (Chapters 183 and 205, HRS)

The entire project area is in the State Conservation
District and is therefore under the jursidiction of the
Hawaii State Board of Land and Natural Resources
(BLNR). BLNR's Regulation No. 4 establishes controls
for designated subzones of the Conservation District.
Most of the project site is in the Resource subzone and
the remainder is in the Protective subzone. (See

Exhibit IV-2.)

The Protective subzone is the most restrictive of the
four Conservation District subzones as to permitted
uses. Studies of alternative project designs conclude
that it is not feasible to develop an additional hfdro—
electric facility on Wainiha River witﬁout placing the
weir and a portion of the access road and penstock in
the Protective subzone. (See Chapter V, Section A.)
Location of the weir farther downstream, in the more

permissive Resource subzone, would not reduce potential

impacts on the resources which the Protective subzone is

intended to protect. The boundary between these two
subzones appears to have been established to coincide
with the 1000 foot contour interval for ease of iden-
tification, but it does not necessarily demarcate a

significant transition from a disturbed to a pristine

natural environment. In fact, there are indications
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that locating the weir farther downstream, within the
Resource subzone, might exacerbate impacts on stream
fauna habitat as the result of reduced potential for
stream recharge from groundwater seepage, side stream

contributions and rainfall.

Although hydroelectric systehs are not expressly
permitted in either the Resource or Protective subzones,
the BLNR may approve a Conservation District Use Appli-
cation (CDUA) to allow such use if it can be shown that
the public benefit outweighs any adverse impact on the
Conservation District and complies with the general
objectives of the subzone. (See Exhibit IV-1l.) The
CDUA review triggers the State environmental assessment

requirement described below.

Envircnmental Impact Statements {(Chapter 343, HRS)

Proposed actions within the State Conservation District

' require a determination by the Department of Land and

Natural Resources (DLNR), at the time a CDUA is accepted
for processing, whether or not an Environmental Impact
Statement (EIS) is required. DLNR has determined that
an EIS is required for the proposed action and this
document has been prepared to satisfy that require-
ment. As "approving agency" for the CDUA, DLNR nust
accept the EIS as having met Chapter 343 requirements

before the CDUA can be approved by the BLNR.
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(]

{1

() )

State Conservation Lands Plan

This Plan, prepared in October, 1981, has not been
adopted by the State Legislature but is used as a policy
guide by the State Administration. The proposed project
does not conflict with the policy to preserve unique
native plant species and habitats of rare and endangered

wildlife.

State Energy Plan

This Plan was prepared concurrently with the above and
shares the same status. The proposed project complies
with the Plan's objective to accelerate the transition
of the State's energy generation base to indigenous

renewable resources.

State Water Resources Development Plan

This Plan was also prepared concurrently with the two
above Plans and shares their status. The proposed
project supports the Plan's objective to develop water

sources for the generation of hydroelectric power.

State Historic Preservation Plan

The date and status of this Plan are the same as that of
the above Plans. Proposed mitigation measures for the
development of the project are consistent with the
County's objective to promote a systematic method for

historic and archaeological surveys of private lands.

-122-

(R I VLT RN S S (; .

[PPSR R e -



cC.

County

1.

2.

General Plan

The County has a General Plan which was adopted in 1971
and an update which was completed in 1982 but not
adopted. The proposed project is consistent with the
policies of both versions. Specifically, it "promotes
the improvement and expansion of the island's econony by
recognizing and carefully utilizing land and water
resources." Also, it supports "efforts to approach self
sufficiency in food production and energy." Proposed
mitigation measures will comply with policies relating
to water resources, pistoric sites and critical eco-

logical systems.

North Shore Development Plan

'This Plan was prepared in 1972; an update was prepared

in 1980. The proposed project is consistent with the

land use concept for Wainiha Valley and with the policy
to "permit surface water diversions if it can be clearly
demonstrated that any adverse impacts will be adequately
mitigated."” Also, the policy to "manage those wildlife
resources significant to traditional recreational and

dietary habits of local residents to assure their avail-

ability in the future" will be respected.
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3. QOther Controls

Kauai County has no direct zoning jurisdiction over the
project area since it is entirely within the State Con-
servation District, which is under the authority of the
Board of Land and Natural Resources. However, permit .
applications for grading and building will be submitted
to the County after the CDUA and Section 404 applica-
tions are approved and detailed construction design

plans are prepared. (See Exhibit IV-1l.)

Private

The project will be built on 18.5 acres of land owned in fee

by McBryde Sugar Company. (See Exhibit IV-3.) The breakdown

by project feature is as follows:

Transmission line 5 acre (pole sites)

Powerhouse 2 acres
Headworks 1 acre
Road

15 acres (2.5 miles with

rights—of-way approximately 50-
feet wide)

-

Although McBryde owns 10,120 acres of land in the valley, the
company signed a surrender agreement with the State in 1969
permitting the use of this land by the State for forestry

purposes in return for tax benefits for 20 years. McBryde

-

retains all rights to develop and utilize the water resources

on its land.




-

Approximately 5.5 acres of land owned by the Lester Robinson
Estate will be needed as an easement for a portion of the
proposed transmission line. The Robinsons granted a per-
petual easement to McBryde for access from the powerhouse to
the diversion weir and for a stretch of tunnels and ditches
that cross through Robinson land. McBryde and Robinson are
currently negotiating terms to allow the proposed transmis-
sion line within this easement to connect the existing and

proposed powerhouses.
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CHAPTER V: ALTERNATIVES TO THE PROPOSED ACTION

A,

Project Alternatives

Several alternatives were considered in planning the proposed

project.

First, the basic type of project was examined. Projects with
storage dams were compared with run-ocf-the river projects. A
run-of-the river project was selected because a storage dam

is neither technically nor economically attractive. Techni-
cally, there is a high level of-uncertainfy about the poten-
tial watertightness of the foundation and the reservoir. The
valley is narrow, and a very high dam would be required to

store enough water to Jjustify its cost.

Next, the water to be used for power was évalﬁated. There
are several potential ways to augment the ﬁatural streamflow;
j.e. the run of river. The possibility of diverting addi-
tional water by tunneling under the La'au Ridge from the
tLumahai was discarded because the costs of the tunnel would
not be recovered in the added benefits of increased diver=-
sion.{ During the late 1940's, Doak Cox examined augmenting
stream flow by tapping groundwater trapped between the finely

crystalline basalt dikes which crisscross the valley and cut

it AL VoL tmded 1 5000 i
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more pervious volcanic rocks.* This scheme was reconsidered
but deferred because of the high level of technical and
economic uncertainty surrounding its use, The existing pro-
ject diverts a significant amount of water below the diver-
sion weir in the ditch and tunnel system by intercepting the
side streams on the left bank of the river. A layout was
made of a schéme to intercept the side streams of the pro-
posed project, and its costs and benefits were compared with
the costs and benefits of a closed penstock. A penstock
scheme was chosen on the basis of overall economic merit.
So, it was decided to plaﬁ the proposed project to use only

the natural flow of the river conveyed through a penstock.

Projects below the existing project were examined and
rejected because of limited head, property ownership, and

high levels of impact in changing the existing land uses.

Projects above the existing project were examined, and the
proposed project was selected on the basis of overall tech-

nical and econonic merit.

*Noak C. Cox, for Hawaii Sugar Planters' Association Experiment
Station, "A Preliminary Report on Ground Water Development and
Storage at Wainiha, Kauai," October, 1948.
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To allow for the greatest range of project head, the proposed
powerhouse location was set just upstream from the existing
diversion weir. The centerline of units was set at elevation
721.5 to provide adequate freeboard during flood flows.
Placing the powerhouse farther upstream would achieve no
advantage technically, environmentally, or economically and

would result in the loss of available head.

The location of the diversion weir determines the project
head. The maximum head gonsidered was constrained by .the
forks in the river at elevation 1500. To divert above this
point would require construction of two diversion weirs and

splitting the penstock at the forks.

In the feach.considered, the gradient of the river is féirly
uniform, and there are no natural flows or érops in the river
that offer unusual advantage as diversion sites. Project

head increases by 40 ft for every 1,000 £t that the diversion

is sited upstream of the powerhouse.

River flow decreases as the diversion site is placed farther -
upstream because of the decreasing drainage area contributing
to flow. At the forks of the river (elevation 1500), flow is
estimated to be 78% of the flow at the stream gage (elevation
960). Flow uncertainty also increases as distahce from the

gage increases.
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proceeding upstream from the proposed powerhouse site, three
distinct terrains are encountered. From the powerhouse site
up to about elevation 1000, the terrain is moderately steep:
and few construction difficulties are anticipated. Between
elevations 1000 and 1200, the terrain on both banks steepens,
resulting in higher costs and more difficulty-in constructing
the access road and penstock. Below elevation 1200, the
river runs in a series of pools and riffles in cobble to
boulder sized material. Above elevation 1200 to the forks,
the terrain becomes very steep; the river runs in pools and
riffles but almost entirely on hard rock; and the costs to

construct an accessS road and penstock are higher.

Three alternative diversion sites were selected to typify
terrain, head and flow conditions. These sites were located
at elevations 1040, 1140 and 1500. (See Eﬁhibit v-1.) Each
site was analyzed to determine its energy potential and cost
of construction. Results showed that both annual energy
production and construction costs increased with increased

head.

Economic analysis showed that the jowest site did not yield
enough energy to justify the construction cost. The addi-
tional energy produced by the intermediate project compen=
sates for the additional cost. The 1500 ft project produces
the highest energy but its relatively high construction cost

results in marginal economic feasibility.
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EXHIBIT v-1
ALTERNATIVE WEIR SITES
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USFWS suggested studying an alternative with diversion near
elevation 1400 with a design flow of 84 cfs. The Service
Suggested that "accretion of flow from 5 intermittent ang 7

perennial tributaries (between 1400' ang 1100 elevation),

' aquifer discharge and subsurface flows may ameliorate losses

of important 'o'opu habitat in this reach." fThis suggestion
was evaluated on the same basis as diverting at elevation
1500 because of the pPhysical proximity of the two
alternatives. Without offering any clear environmental
advantage over other alternatives, diversions high in the
river, between elevations 1400 ang 1500, are at a distinct
econonic disadvantage compared with diversion at Or near

elevation 1140,

USFWS also suggested reducing the proposed Project's réted'
flow from 150 c¢cfs to a lesser amount. Aboﬁt 70% of the
pProposed project's estimateg costs are for items largely
independent of rated flow, and these costs must be borne
regardless of the amount of power the Project can generate,
The proposed rated flow was chosen to take advantage of the
water available for pPower and represents a balance between
the cost of the Power machinery and the value of the power
generated. Best economic use of the resource will occur at
the project's rated flow. Reducing that fiow would result in
less power being generated without Proportionate reductions

in project cost,
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USFWS further suggested a number of alternative project
designs and mitigation measures. Some of the suggestions
have been incorporated into this Final EIS. Others have

not. All USFWS suggestions are evaluated in Appendix A.

Comparison of the economics of the alternative diversion
sites resulted in selection of the diversion weir site at
elevation 1140. By examining incremental costs and benefits
of various capacities for a project diverting at elevation
1140 and unit setting at elevation 720, a hydraulic capacity
of 150 cfs was chosen as best meeting economic objectives,

This results in a proposed installed capacity of 3800 kw.

The existing project has interrupted the natural flow of the
river for almost 80 years. As mentioned pfeviously, the
existing weir has been dry for periods up to 73 days. The
average maximum dry spell each year interrupts flow over the

weir flow 29 consecutive days.

Early in the planning process, during the first agency
meeting, the subject of "conservation" flows was raised. The
representatives of the agencies with expertise in freshwater
fish were asked whether there exists an accepted method for
determining "conservation" flows in the Wainiha River, and
they responded that there is not. Although continuocus flow
has not been maintained in the river and although freshwater

fish survive the interrupted flow , USFWS has suggested
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maintaining continuous conservation flow. Water released
continuously will not be available for power. Project costs
will increase slightly if continuous release of water is made
because a self regulating release structure must be built
into the diversion weir, then maintained. Potential project
benefits will be diminished by the power and energy values of
the continuous release. Following are the estimated power,
annual energy, and first year market values for various

continuous releases.

Continuous flow Value of Power

maintained Power Energy and Energy
(cfs) (kw) (kwhr) (S}

0.5 15 124,400 . 8,000

1.0 30 248,800 16,700

3.0 90 748,980 50,100

5.0 150 1,244,070 83,500

10,0 300 2,488,140 167,000

It is proposed to continuously release one cfs. This is the

equivalent of about 650,000 gallons per day.

Mo Action

If the project proposed in this document is not built,
neither the environmental impacts nor the benefits described

herein will occur.

McBryde may seek to develop other energy projects; however,
each project will be evaluated on its own merit and will not
be considered an alternative to this proposed project. The

alternative to the proposed project is no action.
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CHAPTER VI: ORGANIZATIONS AND PERSONS CONSULTED

McBryde invited Federal and State agencies to attend a meeting
held in Honolulu on November 8, 1982 for the purpose of consul-
ting with these agencies to determine the scope of studies to be
performed in preparing this Environmental Impact Statement. ‘The
invited agencies and those expressing a desire to cooperate in
pProject planning are listed in Exhibit VI-1. Fourteen pecple,
representing the U.S. Army Corps of Engineers, the U.S. Fish and
Wildlife Service, the U.S. Soil Conservation Service, the State
Department of Planning and Economic Development, the State Office
of Environmental Quality Control, the Univgrsity of Hawaii
Natural Energy Institute and several divisions of the State
Department of Land and Natural Resources, attended the meetiﬁg.
Written responses to a questionnaire distributed at the meeting
indicated that most participants had received-spfficient infor~
mation about the project at that pPreliminary stage and felt that
the proposed scope of study addressed their concerns. A copy of
the earlier planning report for this project, containing more
detailed background information, was sent to two of the respon-
dents at their request, Representatives from the U,S. Fish and
Wildlife Service raised questions regarding the proposed wildlife
and botanical impact analyses. & detailed, written scope of work
for these studies was sent to them for review after the meeting
to assure that their concerns regarding rare and endangered

species and stream fauna would be adequately addressed. The
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representative from the Agquatic Resources Division of the Depart-

ment of Land and Natural Resources was also provided with a copy

of this scope of work. A representative from the U.S. Corps of

Engineers asked that the engineering feasibility report discuss
alternative sites for the diversion weir, powerhouse and other

project features and that conservation flows over the diversion

weir be considered as a mitigative measure. The representative

from the U.S. Geological Survey requested that McBryde recon-

struct the Gaging Station upstream of the proposed weir.

Two public meetings subsequently were held for the same pur-

poses. The first was held in Lihue on November 9, 1982. Approx-

imately 35 people attended this meeting, including representa-

tives from the State Division of Agquatic Resources and the County

of Kauai Planning Department. Participants raised several ques-—

tions regarding stream f£lows and project design. features,
including the design and maintenance of the access road. There
were also questions regarding the possible effects on 'o'opu and
active and historic taro patches. One person asked why McBryde
prefers to proceed with this project rather than improve its
pydroelectric facility at Kalaheo. Six persons responded in
writing to the questionnaire distributed at the meeting. They
requested that the feasibility and environmental studies evaluate
this project against other potential alternate energy sources,
the benefits to consumers, the possible effects on taro farming

downstream, historic taro terraces upstream, and the abundance of

'o'opu in the stream.
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The second meeting in Hanalei on November 10, 1982 drew over 40
people, mostly residents of the area. Diverse concerns and ques-
tions were raised, but most clustered around the issue of utility
rates and McBryde's right to develop the water resources of
Wainiha River for a profit. A representative of Kauai Electric
was present at the meeting and responded to many of the questions
in this area. Other questions related to permit review require-
ments, effects on traditional gathering rights for Native
Hawaiians, employment opportunities for local residents and
construction procedures, particularly the hauling of material and
equipment to the project site. Three persons submitted wriﬁten
responses to the questionnaire which was distributed at the
meeting. One respondent asked what the alternative of enlarging
the existing dam, rather than building a new weir upstream, be
evaluated. Another respondent asked that the relationship betwen

the proposed project and utility rates be studied.

From éhe comments received both from the agencies and from the
public¢, a scope of work was prepared, then executed. A second
round of meetings was held to explain to the agencies and the
public what was found out during the studies and to discuss how
the findings were interpreted. Again, Federal and State agencies
were invited to attend the meeting held in Honoclulu on March 1,
1983, Thirteen people attended this meeting, most of them repre-
senting the same public agencies that participated in the

November session. Most written and oral comments dealt with the
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potential impact of the project on native stream fauna. Bioclo-
gists from the U.S. Fish and Wildlife Service (USFWS) and the
State Division of Aquatic Resources (DAR/DLNR) wanted an
opportunity to review the stream fauna survey and impact analysis
in more detail and to discuss possible mitigation measures with
project engineers. Copies of the draft report on the stream
fauna impact assessment and additional hydrologic data on Wainiha

River were made available to them for their review.

Two more public meetings were held, the first one in Hanalei on
March 2, 1983. Twenty-five people attended. Some of them had
attended the November session. Generally, the questions and
comments dealt with the proposed project operation and tended to
be supportive 6f the project., MNo questions wefe asked about the’
environmental surveys and impact analyses. 'OQe person requested
that McBryde require contractors to comply with preferential
hiring practices for local residents. Another individual
requested that McBryde repair the County road to the powerhouse

as part of the project.

Ten people attended the second meeting in Lihue, including repre-
sentatives from the Sierra Club, the State Department of Health
and the County of Rauai's Planning Department and Energy

Office. One questioner asked what impact the outside labor force
will have on the local housing market aqd whether detailed
archaeological surveys and salvage work will be carried out in

later phases of the project. Other gquestions dealt with the
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project's relationship to Kauai Electric's grid system and the
availability of power from the project to the North Shore area
when transmission lines are Jowned in other areas, such as during
Hurricane Iwa. As in Hanalei, the oral and written responses

were very supportive of the project.

Since it was apparent that no agreement had been reached con-
cerning interpretation of the results of the stream fauna studies
and the effect of the interpretation on project planning, a
meeting was sought with USFWS and DAR/DLNR. A meeting was held
on April 12, 1983 in Honolulu. The results of the studies were
reviewed, and suggestions for project planning were solicited.

The suggestions received are included in Appendix A.

After review comments on tﬁe praft EIS were rgceived

(Appendix I), McBryde made several additional contacts with
government agency representatives to supplement the discussion of
potential stream fauna impacts and attept to resolve this

i{issue. McBryde arranged a meeting with representatives of the
COE, USFWS and DAR/DLNR on July 7, 1983, to discuss methodology
for stream fauna impact assessment, the results of streanm fauna
surveys and their interpretation, and possible mitigation
measures oOr project alternatives. There was no agreement among
the State and Federal fishery resource biologists present as to
an acceptable methodology for assessing stream fauna impacts from
the proposed project. Both believed, however, that the project

as proposed would have an adverse impact on the nakea fishery in
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Wainiha River. Both stated that continuous stream flow would be
essential to maintain adequate habitat to sustain the fishery,
but they could not gquantify the amount of continuous flow which
would be required. As a result of this meeting and subsequent
investigations, McBryde modified the proposed project to include

the provision of continuous release of stream flows.

During the consultation and EIS review process, a total of 111
agency consultations were made by McBryde. These are summarized

in Exhibit vI-].
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CHRONOLOGY OF

EXHIBIT VI~-1l

CONSULTATION WITH GOVERNMENT AGENCIES

- USFVIS = U.S. Fish and Wildlife Service

COE = U.S. Army Corps of Engineers

USGS = U.S8. Geologic Survey

USSCS = U.S. Soil Conservation Service

DLNR = State of Hawaii Department of Land and
Natural Resources

DPED = State of Hawaii Department of Planning
and Economic Development

DOH = State of Hawaii Department of Health

KEY:§ DOE = State of Hawaii Department of Education

OEQC = State of Hawaii Office of Environmental
Control

OHA = State of Hawaii Office of Hawaiian
Affairs

KCED = Kauai County Office of Economic
Development

KCPD = Kauai County Planning Department

KCPWD = Kauai County Public Works Department

KCWD = Kauai County Water Department

UHEC = University of Hawaii, Environmental
Center

“\UHHNEI = University of Hawaii, Hawaii Natural

Date

9/24/82

9/24

9/28

9/28

10/1

10/4

Energy Institute

Contact

Telephoned Buddy Neller regarding
presence of historic sites in
Wainiha Valley

Met with John Ford to obtain information

on wildlife studies and stream fauna
concerns

Met Stan Shima to obtain information on
freshwater fisheries and minimum stream
flow studies

Telephoned Paul Mizue regarding
regulatory requirements

Telephoned Richard Yamamoto regarding
Section 404 permit regulations

Telephoned John Ford, Derral Herbst
and John Embring regarding possibility
of rare and endangered species in
Wainiha Valley
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Agency
DLNR
(Historic
Sites)

USFWS

DLNR
(Aquatic
Resources)

COE
(Planning)

COE
(Planning)

USFWS



Date
10/6

10/6

10/6

10/6

10/26

11/8

11/9

11/10

11/10

1l/12

l1/12

11/12

Contact

Met with Gordon Shibas to obtain infor-
mation on county parks plans and concerns

Met with Bill Blanchard to discuss County
energy development plans and policies

Obtained County General Plan and regional
development plans

Sent written invitations to first round
of information workshops

Met with Sherrie Samuels regarding CDUA
submittal and processing and first round
of workshops

Held information workshop for government
agency representatives based in Honolulu

. Held information workshop for géneral'

public and government agency repre-
sentatives in Lihue, Kauai :

Met with Don Heacock regarding scope
of work for stream fauna impact

assessment
Held information workshop for general

Public and government agencies repre-
sentative in in Hanalei, Kauai

Telephoned Stan Shima regarding stream
fauna collection permit

Telephoned John Ford to set up meeting
for 11/19

Picked up stream fauna collection permit

Agency

KCDPW
{Parks)

KCED

KCPD

DLNR, USFWS,
USGS, DOH,
COE, OEQC,
USSCS, UHEC,
DPED, KCPD,
KCDPW, KCED,
UHHNEI

DLNR
(Planning)

DLNR, USFWS,
USGS, COE,
DPED

DLNR
(Aquatic
Resources)
RKCPD

KCED

DLNR
(Aquatic
Resources)

DLNR
(Aquatic
Resources)
KCED

OHA

DLNR
(Aquatic
Resources)

USFWS
DLNR

(Aquatic
Resources)
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Date

11/15

11/19

12/9

12/13

12/17

12/27~
12/31

1/3/83

1/17

1/31

1/31

2/7

2/9

2/10

Contact

Met with Sherrie Samuels regarding CDUA
and Temporary Variance application
submittals

Met with John Ford and Derral Herbst to
submit and discuss scopes of work for
botanical, wildlife and stream fauna
impact assessments

Telephoned John Ford regarding use of
electroshocker for stream fauna survey

Telephoned John Ford regarding his
participation in stream fauna survey

Telephoned John Ford regarding his
participation in stream fauna survey

Met with John Ford and Don Heacock
during field survey of river
Telephoned John Ford regarding outcome

of stream fauna survey

Sent written invitations to second
round of information workshops

Telephoned to request copy of Rauai
County grading ordinance

Telephoned Paul Mizue and John Emmerson
regarding Section 404 application

Telephoned John Emmerson to set up
meeting for 2/9

Met with John Emmerson and Marge Elliot

regarding Section 404 application
submittal and review requirements

Telephoned Ann Lo-Shimazu regarding
status of CDUA and Temporary Variance
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Agency

DLHNR
(Planning)

USFWS

USFWS

USFWS

USFWS

USFWS, DLNR
{Aquatic
Resources)

USFWS

DLNR, DPED,
OEQC, USFWS,
USSCS, USGS,
COE, KCED,
UHEC,
UHHNEI,
KCDPW, KCPD,
KCWD, DOH

KCPWD

COE
(Operations)

COE
(Operations)

COE
(Operations
and Environ-
mental)

DLNR
(Planning)
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Date

2/25

2/25

2/25

3/1

3/2

3/3

3/4

3/7

3/8

| 3/8

3/10

! 3/19

Contact

Telephoned John Ford to remind him of
upconing information workshop

Telephoned Stan Shima, Sherrie Samuels
and Roger Evans to remind them of
upcoming information workshop

Telephoned John Emmerson and Marge
Elliot to remind them of upcoming
information workshop

Held second information workshop for
government agency representatives
based in Honolulu

Held second information workshop in
Hanalei, Kauai, for general public and
agency representatives

Held second information workshop in
Lihue, Kauai, for general public and
agency representatives

Met with Nori Kojiri to obtain streanm
flow data :

Telephoned Ann Lo-Shimazu regarding
pProcessing of Temporary Variance
application

Telephoned Ann Lo-Shimazu regarding
additional information to be submitted
for Temporary Variance application

Met with Stan Shima to discuss stream
fauna issues and submit second draft

of stream fauna impact assessment report

Telephoned Jackie Parnell regarding
consultation period for the EIS

Met with John Ford, Don Heacock,
Robert Kinzie and Mainland USFWS
official regarding stream flow
study methodologies
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Agency
USFWS

DLNR
{(Aquatic
Resources
and .
Planning)

COE
(Operations
and Environ-
mental)

DLNR, USFWS,
DPED, COE,
UHEC, USGs,
DOT, USSCS

KCED

KCED, KCPD,
DOH

USGS

DLNR
(Planning)

DLNR
(Planning)

DLNR
{Aquatic
Resources)

OEQC

USFWS, DLNR,
(Aquatic
Resources),
USFWS (Fort
Collins),
HIMB
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Date

3/24

3/30

3/31

4/1

4/4

4/5

4/5

4/12

4/19

4/21

4/21

5/4

6/29

6/29

Contact

Met with Ann Lo-Shimazu to go over
written comments received to date
on CDUA

Telephoned Ann Lo-Shimazu regarding
status of Temporary Variance

Telephoned John Ford and Stan Shima
to set up meeting for 4/12 on stream
fauna issues

Met with Selwyn Chin to review stream
flow data

Met with Nori Kojiri to obtain
additional hourly stream flow data

Met with DOWALD official to obtain
rainfall data for Wainiha Valley

Met with Ann Lo-Shimazu regarding
exhibits and procedures for CDUA
public hearing and submittal of EIS

Met with John Ford and Stan Shima
regarding f£indings of stream fauna
impact analysis and possible
mitigation measures

Telephoned John Ford regarding his
written comments on mitigation measures

Met with John Ford regarding his written
comments on mitigation measures

public hearing on CDUA held in Lihue,
Kauai

Met with John Emmerson, Jim Maragos
and Marge Elliot of Corps of Engineers
about the Section 404 application

Met with John Emmerson and Marge
Elliot regarding environmental
assessment for Section 404
application

Met with Stan Shima and Ann Lo-Shimazu
to obtain additional stream fauna
survey data and detailed review
comments on Draft EIS
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Agency

DLNR
(comments
from others)

DLNR
{Planning)

USFWS, DLNR
{Aquatic
Resources)

UsGs
(Honolulu)

UsGs
(Kauai)

DLNR
(DOWALD)

DLNR
(Planning)

USFWS, DLNR,
(Aguatic
Resources’)

USFWS
USFWS
DLNR

COE
(Operations
& Planning)

COE
(Operations
& Planning)

DLNR
(Aquatic
Resources

& Planning)
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Date

6/30

7/1

7/6

7/7

7/18

Contact

Met with John Ford to discuss his
review comments on Draft EIS

Telephoned Roger Evans and Faith
Miyamoto regarding extension of
the response to comment period
for the Draft EIS

Telephoned Faith Miyamoto regarding
the length of the response period

Met with John Emmerson, Marge Elliot,

Stan Shima and John Ford with respect
to the assessment of stream fauna

impacts

Met with John Emmerson during his
field trip to Wainiha River

-~
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Agency

USFWS

DLNR
(Planning)

OEQC

COE
(Operations
& Planning)
DLNR
Aquatic
Resources)
USFWS

COE
(Operations)
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LIST OF PREPARERS

McBRYDE SUGAR COMPANY, LTD.:

Randall J. Hee,
Engineering
Superintendent

EDAW INC. (Prime Consultant):

Kim de Rubertis,
Principal-in-charge

Robert P. Kitchell,
Project -Manager

John P. Whalen,
Senior Environmental
Planner

Wendy R. Hee,
Environmental Planner
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Background/Experience

Ten years as mechanical
engineer. B.S. {(Mechanical
Engineering, Oregcn State)

Twenty-two years as geological
and civil engineer; 18 years in
hydropower development; 9 years
in environmental impact
studies. Diploma (Geological
Engineering, Colorado School of
Mines)

Twenty-one years as geological
and civil engineer; 18 years in
hydraulic engineering and
project management. Diploma
(Geological Engineering,
Colorado School of Mines); M.S.
(Mechanics and Hydraulics,
Iowa); M.S.C.E. (Environmental
Engineering, Northeastern)

Twelve years as urban planner;
9 years in environmental impact
studies in Hawaii. B.A. (Pre-
Architecture, Rutgers); M.A.
(Public Law, Columbia); M.S.
{Urban Planning, Columbia)

Three years as urban and
environmental planner in
Hawaii. B.A. (Government,
Wesleyan); M.C.P. (City
Planning, Harvard)
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TECHNICAL SUBCONSULTANTS:

William Barrera, Jr.,
Archaeology

Andrew J. Berger,
Birds, Mammals and
Stream Fauna

Amadeo S. Timbol,
Stream Fauna

Charles H. Lamoureux

Botany

Jerald Shumaker,
Geology and Soils

REVIEWERS:

Alexander & Baldwin,

Background/Experience

Fourteen years in archaeo-
logical studies in Hawaii,
B.A. (Anthropology, Arizona);
M.A. (Anthropclogy, Arizona)

Forty-three years in

zoological studies, 10 years in
environmental impact studies in
Hawaii. B.A. (Zoology,
Oberlin); M.S. (Zoology,
Michigan):; Ph.D. (Zoology,
Michigan)

Seven years in stream fauna
studies in Hawaii. B.S.; Ph.D.
{Zoology, Hawaii)

Thirty years as botanist; 29
years field work in Hawaii.
B.S. {Botany, Rhode Island);
M.5. (Botany, Hawaii); Ph.D.
(Botany, California-Davis)

Twenty-four years in geological
studies; 14 years in Hawaii,
B.S. (Geology, Idaho)

Richard Cox, Vice President, Engineering
Sach Masumoto, Chief Staff Engineer
Meredith Ching, Executive Assistant, Corporate

Natural Resources

McBryde Sugar Company, Ltd.

Phil Scott, Vice President and General Manager
William Dux, Jr., Engineering Department Head

EDAW inc.

Duk Hee Murabayashi, Vice President
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COMMENTS AND RESPONSES DURING CONSULTATION PERIOD

Comment letters from the following agencies and organizations

were received during the consultation period prior to the

issuance of the Draft Environmental Impact Statement:

1.
2.
3.
4.

County of Kauai Planning Departnent
Life of the Land
U.S. Fish and Wildlife Service

Citizens Utilities Company, Kauai Electric Division

They are printed on the following pages in the seguence noted

above.

Where appropriaté, responses were sent to the

commenters. The responses follow each comment letter.
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TONY T. KUNIMURA
MAYOH

COUNTY OF KAUAI

PLANNING DEPARTMENT
4280 RICE STREET
LIHUE, KAUAI, HAWAII 96766

; March 14, 1983

E -
g
g M
[
R
% =3 Mr. Susumu Ono, Chairman
1 L Board of Land & Natural Resources
b State of Hawail
p. 0. Box
:] Honolulu, Hawaii 96809
f] Subject: conservation District Use Application

second Wainiha Hydroelectric Plant
File No.: KA-1/10/83-1545

~ TMK: 5-8-01:1, 5-8-02:2

McBryde Sugar Company, Ltd.

areas.

- 3. It is suggested that flood studies be cond
~ floodway limits and base flood heights for the
powerhouse areas. 1In conformance with Ordinance No.
Control ordinance), the powerhouse should be sited outside of the
floodway and elevated above base flood elevations.
- the County Public Works Department (245-4751) be C
information concerning standards for construction w

PPN

BRIAN K. NISHIMOTO
PLANNING DIMLCTON

AVERY H. YOUN
DIsUTY PLANNING DIRKCTDR

TELEPHONE 24 5=3019

lines are

ucted to determine

) i e een

penstock and new

516 (Flood

we suggest t
ontacted for more
{thin flood

EEPRRERS S i -

st that the
ble if visible

PP o

i} We have no objections to the proposed hydroelectric plant and add that we

- support the proposal for an alternate energy source. We further offer the

— following comments:

_ 1. The subject proposal ijs exempt from the Special Management Area
(SMA) Rules and Regulations of the County of Kauai as the project

- falls outside the SMA.

2. Although the proposed powerhouse and penstock should not be visible
from the lower portion of the valley, the new POWET
proposed to span from ridge to ridge. We would reque
supporting poles OT towers be as unobtrusive as possi

from the lower portion of Wainiha valley.

hat
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Mr. Susumu Ono
Page 2
March 14, 1983

4. Although the new powerhouse is proposed further up the valley, we
request that noise factors associated with the new powerhouse be

addressed in the EIS.

5. We would also ask that a copy of the draft EIS be sent to our

office for review.

Thank you for this opportunity to comment.

it
AN NISHIMOTO
Planning Director

ce:  Sam lLee

Takeo Yamamoto
N Randall J. Hee
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cMcBryde

SUGAR COMPANY, LIMITED
March 18, 1983

Mr. Brian Nishimoto
County of Kaual
Planning Department

- 4280 Rice Street

Lihue, Hawail 96766

Dear Mr. Nishimoto:

CONSERVATION DISTRICT USE APPLICATION
SECOND WAINIHA HYDROELECIRIC PLANT
FILE NO.: - KA-1/10/83-1545
™K: 5-8-01:1, 5-8-02:2

Thank you for your interest and support on the proposed Wainiha Project.

The comments offered in your letter to Mr. Susumu Ono, Chairman, Department of
Land & Natural Resources, have been noted and will be addressed in the
Environmental Impact Statement. A copy of the draft EIS will be sent to your
office for review when it is filed with the Environmental Quality Commission.

Please contact me if you have any questions.
Very truly yours,
HCBW?}IHITED

Randall J. Hee
Engineering Superintendent

RJH: jm

ccs John Whalen, EDAW, Inc.
Wainiha Project File
Randall J. Hee
william A. Dux, Jr.

#0171A
Diskette #0002A

‘_E,‘. 0. BOX 8+ ELEELE. KAUAL, HAWAN 96705 TELEPHONE (808) 335-5111
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Mr. Randall J. Hee
Engineering Superintendent
McBryde Sugar Co., Ltd.
P.0. Box 8

Eleele, Hawaii 96705

April 6, 1983

EIS Preparation Notice for Second Hydroelectric Plant on Wainiha River

Subject:

Dear Mr. Hee:

Life of the Land would like to be a consulted party on the subject EIS. Please
send us a copy of the Draft EIS and Revised EIS when they become available.

According to the Summary Report for H droelectric Power State of Hawaii prepared
by the U.S. Army Engineer District in October 1978, of the streams examined in
detail, Wainiha River ranked first in overall environmental quality. We would
strongly recommend that you use this report and referenced aquatic fauna studies
as a basis for assessing potential environmental impacts from a second power
plant on Wainiha River as well as potential mitigation measures.

Given the fact that you will need a Corps permit to construct another hydro-

electric power plant, we would suggest that you prepare a joint Federal/sState
EIS meeting both the requirements of NEPA and Chapter 343, HRS. Given the
environmental quality of Wainiha River, a NEPA EIS is an inevitable requirement.

dress the price of power from the

Lastly, we would request that your EIS ad
Will they be any better off?

proposed project to consumers oOn Kauai.
Yours,
( - .

Arthur Mori
President

Enclosure

cc: OEQC

250 §. Hotel St. Rm. 211, Honolulu, Hawaii 96813. Tel, 521-1300
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ENVIRONMENTAL RECONNAISSANCE CONDUCTED

GENERAL

8. Baseline environmental investigations of aquatic fauna, terrestrial
flora and fauna, and historic and archeological resources were conducted
for Waihee Valley, Maui and Lumzhai Valley, Kauai. Of the six candidate
hydroelectric power drainage areas evaluated in this study, these were
considered the most promising on the basis of preliminary hydrologic,
economic and topographic/site adequacy criteria. In addition, surveys of
aquatic fauna were conducted for Wainiha and Hanalei Rivers on Kauai and
Wailoa Stream in Waipio Valley, Hawaii. No surveys of any nature were
conducted for Pelekunu Stream, Molokai.

AQUATIC SURVEY

9. A survey of aquatic macrofauna of four streams was conducted under a
contract administered by the Corps of Engineers.i 0f the streams
surveyed, three were {ncluded among those considered for hydropower
development: Wainiha and Hanalei on Kauail, and Wailoa on Hawaii. The
U.S. Fish and Wildlife Service conducted an aquatic survey of Lumahai

and the Waihee rivers in July 1978 to supplement the information and
analysis of the earlier survey (Appendix 2). Both surveys were a one-time,
one-season assessment of the stream macrofauna of these waterways.
Although they do not present a complete picture of the biological
potential of these streams, they do provide sufficient information to

mpake a preliminary evaluation of their intrinsic biological value. The
streams were ranked according to their relative ecological quality on

the basis of three parameters: faunal inventory; species distribution

and abundance, and species composition and diversity. The faunal inventory
ipcluded the total number of species present, the number of native species
present and the presence of depleted or rare speciles. Distribution and
abundance ratings were based on the abundance of the native mountain
shrimp, opae kala'ole, bacause this species occurred in all streams
sampled. Species composition values included the percemt number of

native species and percent biomass of native species. Diversity indices
were calculated for species number and species bilomass. Wainiha River
ranked first in overall %ualit§ foliowed by Lumahai, Hanalel, Waihee,

and Waileca rivers. ve rivers possessed relatively large populations
of the native gobles, o'opu nakea (depleted) and o'opu mnopili (rare).
Waihee River also contained concentrations of juvenile o'opu alamo'o,

a species recommended for federal endangered species status.

1/ Timbol, Amadeo; and Environment Impact Study Corp., A Report om the
Aquatic Survey of Stream Macrofauna for the Hydroelectric Power
Study for Hawail, September 1977.

S DR N RN

.

-

F

|2 B

i



.mm:Or:Qm:E

CORRECTION

THE PRECEDING DOCUMENT(S) HAS )
BEEN REPHOTOGRAPHED TO ASSURE

(

LEGIBILITY
SEE FRAME(S)

IMMEDIATELY FOLLOWING

Emied i nlabalale u.n...irululnruhuﬂ.ﬂh.ululnrurhmhinlhrnlururuuhlﬂfﬂlnru.ln.ln.ln.luiu,lul.ul.uhk.lurur.&..mh.lurnlh.uuhhnlhulunur-rlﬂrununluhlﬂbhlnﬂlhntﬁlrx

g )
.J-N «igter
Yy B

S b B EAGATACAS AT AT AT AT RDAS A AN R AT &F AP AFAS AT AT

g " L .nom
e e e o kG e

g

g

T

e

-
B
e




[

——

e — L 1 s o
N ad P

ENVIRONMENTAL RECONNAISSANCE CONDUCTED

GENERAL

8. Baseline environmental investigations of aquatic fauna, terrestrial
flora and fauna, and historic and archeological resources were conducted
for Waihee Valley, Maui and Lumahai Valley, Kauai. Of the six candidate
hydroelectric power drainage areas evaluated in this study, these were
considered the most promising on the basis of preliminary hydrologic,
economic and topographic/site adequacy criteria. In addition, surveys of
aquatic fauna were conducted for Wainiha and Hanalei Rivers on Kauai and
Wailoa Stream in Waipio Valley, Hawaii. No surveys of any nature were
conducted for Pelekunu Stream, Molokai.

AQUATIC SURVEY

9. A survey of aquatic macrofauna of four stream7 was conducted under a
contract administered by the Corps of Engineers.l Of the streams
surveyed, three were included among those considered for hydropower
development: Wainiha and Hanalei on Kauail, and Wailoa on Hawaii. The
U.S. Fish and Wildlife Service conducted an aquatic survey of Lumahal

and the Waihee rivers in July 1978 to supplement the information and
analysis of the earlier survey {Appendix 2). Both surveys were a one-time,
one~season assessment of the stream macrofauna of these waterways.
Although they do not present a complete picture of the biological
potential of these streams, they do provide sufficient information to
make a preliminary evaluation of their intrinsic biological value. The
streams were ranked according to their relative ecological quality on

the basis of three parameters: faunal inventory, species distribution

and abundance, and species composition and diversity. The faunal inventory
included the total number of species present, the number of native species
present and the presence of depleted or rare species. Distribution and
abundance ratings were based on the abundance of the native mountain
shrimp, opae kala'ole, bacause this species occurred in all streams
sampled. Species composition values included the percent number of

native species and percent biomass of native species. Diversity indices
were calculated for species number and species biomass. Wainiha River
ranked first in overall gualit¥ followed by Lumahai, Hanalei, Walhee,

and Wailoa rivers. ve rivers possessed relatively large populations
of the native gobies, o'opu nakea (depleted) and o'opu nopili (rare).
Waihee River also contained concentrations of juvenile o'opu alamo'o,

a specles recommended for federal endangered species status.

1/ Timbol, Amadeo; and Environment Impact Study Corp., A Report onm the
Aquatic Survey of Stream Macrofauna for the Hydroelectric Power
Study for Hawaii, September 1977,
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chcBryde

SUGAR COMPANY, LIMITED
April 8, 1983

Mr. Arthur Mori, President

Life of the Land

250 S. Hotel St., Room 211

Honolulu, Hawaii 96813 .

Dear Mr. Mori:

Thank you for your interest in the Wainiha Hydroelectric Project. Your
request to be a consulted party on the subject EIS is acknowledged.

|

A draft EIS is currently being prepared and should be available for your ‘

review soon. A copy of the draft EIS and revised EIS will be sent to you when

they become available. !
|
1

We have studied the Summary Report for Hydroelectric Power - State of Hawaii
prepared by the U.S. Army Engineer District. Use of the referenced aquatic
fauna studies have aided us in assessing the potential environmental impacts.
In our studies of the aquatic fauna, we employed Mr. Amadeo Timbol who did the
studies referenced in the U.S. Army report. Many of the sampling transect
locations used in 1977 were replicated in our 1982 study. Methods and
procedures used by Mr. Timbol in 1977 were also used in 1982 as well. The
results of the studies will be included in the draft EIS.

We believe that the project will provide benefits to the people on Kauai., A
major portion of the energy used by the public is currently generated from
oil. The installation of another hydroelectric plant will reduce the quantity
of oil consumed. It should be noted that McBryde is a small power producer.
Energy prices are set by the utility company and regulated by the Public
Utility Commission. We cannot guarantee that energy prices will be reduced.
We do feel that the use of renewable energy sources will benefit consumers by
stabilizing and reducing the rate of increase of electrical energy costs.

Please feel free to contact me if you have any questions.
Very truly yours,
McBRYDE SUGAR COMPANY, LIMITED

o] fos

Randall J. Hée
RJH: jm Engineering Superintendent

ce! Wainiha File; William A. Dux, Jr.; Randall J, Hee

#0197A/Diskette #0002A

~P0O BOX B« ELEELE. KAUAI, HAWAII 96705 » TELEPHONE (808) 335-5111

i

——

A wholly owned subsdiary ol Alesander & Baldwin, Inc



United States Department of the Interior

FISH AND WILDLIFE SERVICE in ALPLY mEFTA TO:
300 ALA MOANA BOULEVARD
P.O. BOX 50167 .+ ES
HONOLULU, HAWAIl 36350 Room 6307
APR 21 1983

Mr. Randall J. Hee
Engineering Superintendent
McBryde Sugar Company, Ltd.
P.O. Box 8

Eleele, Kauai 96705

Dear Randy:

I'm glad we had the chance last week to get together with EDAW
and DLNR representatives for a discussion of the Wainiha
hydropower project. Please extend my appreciation to Bob
Kitchell for preparing the supplement on low £flow hydrology.
I've reviewed Bob's report for information which will help
evaluate project impacts and identify effective mitigation.

First of all, 1let me summarize my feelings about Wainiha. Based
upon observations made during my two field visits with you, it is
clear to me that population densities of o'opu are greater below
the existing weir than above-it. My knowledge of other Hawaiian
and Pacific streams leads me to conclude that the weir is
-impeding passage of o'opu, particularly during prolonged low flow
conditions. I recognize that scme o'opu and opae are migrating
beyond the weir; however, I cannot agree 'that the existing
facility has had "no effect". It is unfortunate that o'opu
population estimates prior to 1900 are not available. With only
contemporary observations and circumstantial evidence to work
with, I can't gquantify the "significance" of the intake on o'opu
populations,

Bob's 1report implies that the downstream face of the proposed
weir will be dry approximately 22 to 103 days/year. This will
reduce important o'opu habitat downstream over the long term, and
I anticipate that secondary adverse effects to the traditional
o'opu fishery 1in lower Wainiha Valley will occur, The
significance of the new intake as a passage barrier cannot be
determined without making observations in the stream above the
site of the proposed weir at el. 1100°', Clearly, if the
diversion were to be placed at or near the upper boundary of the
o'opu's distribution in Wainiha, the guestion of passage would
probably be moot. Impacts in this instance would be limited to
reductions in downstream habitat. .

The most effective method of mitigating reduction in aguatic
habitat would be to adjust flows to accommodate specific 1life
CONSERVE

AMERICA'S
ENERGY

Save Energy and You Serve America!
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requirements of the important species of interest. Waters in
excess of instream needs would be available for development .and
export. As you know, the Service has identified and applied
appropriate technology to determine these requirements and to
utilize them in concert with accurate hydraulic simulations. The
Instream Flow Incremental Methodology (IFIM) allows decision
makers to compare losses of aguatic habitat for individual
species with incremental gains and losses in flow. However,
species specific models for Hawaiian o'opu have not yet Dbeen
developed and tested.

Lacking the necessary data to gquantify the relationship between
flow and habitat, I must assume a weworst case” scenario (40 CFR
1504.22) if McBryde intends to procéed with their project as
proposed. If errors are to 'be made at this time, they should be
made in favor of resource conservation. Wwhen IFIM data (or data
derived from another method accepatable to the Service) Dbecomes
available, application of the method to evaluate effects of flows
on habitat in Wainiha, albeit ex post facte, may reveal that
additional surface waters can be developed during the year ‘with-
out jeopardizing the fishery values of the stream.

Ccompensation for or mitigation of fish and wildlife habitat
losses associated with water development projects is specified in
the National Environmental Policy Act, the Fish and wildlife
Coordination Act, Clean Water Act, and the Regulatory Program of
the U.S. Army Corps of Engineers (33 CFR 320.4(c)). Failure to
provide adequate mitigation for the anticipated adverse effects
of the proposed Wainiha hydropower project will result in a
gervice recommendation of denial for Federal and State permits
necessary for project authorization. Throughout the course of
the Service's involvement in project planning, I have asked that
provisions be made to allow continuous flows downstream of the
weir. Wwe have also discussed a number of other alternatives,
although none appear to have been evaluated in detail.

I recommend that the alternative measures presented in the
following paragraphs be' fully evaluvated in the Environmental
Impact Statement (EIS) for the proposed action. Normally, an EIS
is a full disclosure document. We ask that details of construc-
tion and operating costs, power development and benefits be
described for each of the alternatives. If McBryde does, not wish
to release some of this information, I would appreciate being
notified as early as possible so that other arrangements can be
made for Service review.

Alternative Mitigation Measures

1. Develop hydroelectric power in areas other than Wainiha where
McBryde has water rights (e.g. Kalaheo, Koloa}.

2. Incrementally develop power by first improving the efficiency

of the existing (three) systems. This will allow adeguate time



to develop and test a suitable IFIM methodology for application
in Hawaii so that future mainstream diversions can _ be
appropriately evaluated.

3. Evaluate location of the new intake near an elevation of
1400' on the mainstream. An intake ‘situated at this elevation
would increase head to 680°'. Assuming 62% efficiency, the flow
required for a 3MW plant would be reduced to B4 cfs. Accretion
of flow from 5 intermittent and 7 perennial tributaries (between
1400 and 1100°' elevation), aquifer discharge and subsurface
flows may ameliorate losses of important o'opu habitat in this
reach. (This alternative assumes that populations of o'opu do
not exist above 1400"'; Shima, personal communication.)
Evaluation of this alternative will require some additional field
measurements and synthesis of hydrographs for ungauged portions
of the stream.

4. Reduce the design capacity of the proposed system in
conjunction with improvements to the existing ° system(s).
Improvements which should be evaluated include enhancing the
mechanical efficiency of the systems, and reducing water losses
due to blockage at intakes and portals and leakage from ditches
and tunnels.

S. For any alternative involving construction of a weir (other
than no. 3 above), provide for the passage of 80 cfs downstream
of the weir at all times during power development. Turbine
operating range may be increased to 81-231 cfs (150 cfs
capacity). Weirs should have valves which will allow passage of
flows required to accommodate downstream ecological needs at
various times during the year.

6. Consideration should be given to allow low flows (80 cfs) to
circumvent the weir in a graded, side channel constructed of
boulders, cobbles and gravel. Stepped, hydraulic controls made
of concrete may be utilized between areas of natural substratum
to allocate flows with a greater degree of accuracy.

The following measures are recommended for incorporation in plans
and specifications for construction to minimize adverse impacts
during construction and operation of a new hydropower facility.

- Allowance must be made for continuous downstream flow during
construction.

- Dredged or excavated materials should be removed from the
stream channel, and not stockpiled in the water. -

- Fish screens should be installed at the intake to minimize
mortality and maintenance problems.

- Appropriate ramping rates must be set to prevent dewaterment
during rapid start-up and shut down.
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- Installation of automatic flow continuation valves should be
considered to protect stream flows below the dam in the event of
sudden flow rejection at the powerhouse.

- Installation of automatic shutoff valves should be considered
to prevent extensive soil erosion in the event of penstock
failure.

- Appropriate measures should be taken to prevent excessive
total gas pressures in tailwaters.

These alternatives are forwarded for your consideration in
finalizing the engineering and design of the proposed project. I
appreciate your enthusiasm and willingness to include us in your
project planning, Randy. I trust that you will give our
recommendations serious consideration. Please continue to
consult with me as the project progresses; I will do all I can to
provide, technical assistance concerning fish and wildlife

resources,
SincerelyT

John I. Ford
Acting Project Leader
Office of Environmental Services
cc: EDAW o
DLNR
PODCO-0
PODED-PV
RO, FWS, Portland, OR (AE)
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cMcBryde

SUGAR COMPANY, LIMITED

April 26, 1983

Mr. John I. Ford,

Acting Project Leader
Office of Environmental Services
U.S. Fish and Wildlife Service
P. 0. Box 501867
Honolulu, Hawaii 96850

Dear Mr. Ford:

We are in receipt of your letter of April 21, 1983,
discussing the alternative mitigation measures that you propose
for evaluation. We are currently studying these measures and
will consult with you further on our evaluation. We will also
include our evaluation in the EIS,

At the hearing for the Wainiha project held by the Board of
Land and Natural Resources on April 21, the Board expressed
interest in our filing the draft EIS as soon as possible. With
this in mind, we are proceeding to complete the draft EIS and
intend to file it in May. That will then provide the basis for
specific agency and public comment.

Thank you for your comments on mitigation.

Sincerely,

/ZQ.,M/ /Z“

Randall J. Hee
Engineering Superintendent

P O BOX A«ELEFLE. KAUAL HAWAI 06705 « TTLEPHONE (+8) 1 <11
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- CITIZENS ?@ UTILITIES
_ "0
COMPANY

P.O. BOX 278 - ELEELE, KAUAL, HAWAII 96705

May 3, 1983

Mr. Bill Dux

! Engineering Department Head
McBryde Sugar Company, Ltd.

~ P, O. Box 8

o Eleele, HI 96705

— Dear Bill:

During the course of our meeting on April 28, 1983, you
requested that we provide you with an estimate of the benefits
our consumers would derive assuming that McBryde Sugar
Company proceeds with the construction of the upper Wainiha
hydroelectric project.

)

[

;j Listed below by categories are the tangible benefits:

- 1. Reduction In Rates
-;J The rate negotiated with McBryde for the purchase
- of energy from McBryde is less than our avoided
i cost. As such our consumers will derive an imme-
- diate economic benefit through the operation of

our energy rate adjustment clause. Our calculation
— indicates that a conservative estimate of this
annual benefit would be $216,000.

— 2. Capacity Addition

~ Our purchase power agreement obliges McBryde to

make available firm power to Kauai Electric as

_ required. The rate negotiated for the capacity

- charge is less than what Kauai Electric would bear
if it had to install base load capacity at Port
Allen.

~ KAUAI ELECTRIC

-3 A DIVISION OF CITIZENS UTILITIES COMPANY
FLECTRIC, TELEPHONE, WATER AND GAS SERVICE TO CUSTOMERS IN OVER S00 COMMUNITIES IN MANY STATES ACROSS THE NATION

——
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Mr. Bill Dux Page 2
Engineering Department Head May 3, 1983
McBryde Sugar Company, Ltd.

The annual value of the firm capacity is estimated
to be $37,000.

3. North'Shore Reliability

The additional installed capacity contemplated by
the Wainiha Hydroelectric Project will forestall
our planned second transmission line to the north
shore which is intended to improve reliability to
the area.

The annual benefit of deferral of +the second
transmission line is estimated to be $84,000.

4. Line Losses

By virtue of the increased generation at Wainiha,
less energy will be generated at Port Allen and
transmitted over transmission lines to the Kapaa
area, reducing our-system line losses. The annual
reduction of reduced .line losses would be valued
at $6,000.

Summary

The four (4) listed items would provide a direct annual
economic benefit to our customers of $343,000. The annual
savings per customer would total $19.23 which is equivalent
to0'a 2.5% reduction in the customer's bill.

Another factor which we have not attempted to value is the
restoration of service to the north shore after a major
system outage such as a downed line or more recently the
disruption caused by Hurricane Iwa.

The Wainiha plant made it possible to restore service to the
north shore days sooner than would have been possible absent
the plant. The benefit to customers is immeasurable.

Since the Wainiha complex will be tied directly to the Kauai
Electric transmission system, the restoration of service to
other areas on the island of Kauai translates to still
another benefit to our customers.

.
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Mr. Bill Dux Page 3
Engineering Department Head May 3, 1983
McBryde Sugar Company, Ltd.

We trust that the foregoing is responsive to the questions
you raised.

Very truly yours,

Sy T
Boyd T. Townsley

Vice President
Kauvai Electric Division

BTT:ey
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FEDERAI. CONSISTENCY
SUPPLEMENTAL TNFORMATION FORM

Date:

Project/Activity Title or Description: WAINIHA HYDRCELECTRIC PROJECT

Location: Island__ Kauai District_ North Shore -

Tax Map Key No._ 5-8-01:1 and 5-8-02:2

Other applicable area(s), if appropriate wainiha

Est. Start Date: April, 1984 - Est. Duration: 18 months
APPLICANT
'Name § Title Randall J. Hee, Superintendent of Engineering

Agency/Organization McBryde Sugar Company, Ltd.

Address P. O. Box 8

Eleele, Kauai, HI Zip . 96705

Telephone No. during business hours:

A/C {808} 335-5111

A/C (808) 335-5313

AGENT

Name § Title Robert P. Kitchell or John P. Whalen

Agency/Organization EDAW inc.

Address 1121 Nuuanu Avenue, Suite 203

Honolulu, HI Zip 96817

Telephone No. during business hours:

A/C (B08) 536-1074

A/C ()




CATEGORY OF APPLICATION (check one only)

| 1 . Federal Activity i ] J1II. OCS Plan/Permit

| x] 1I. Permit or License [ ] 1V. Grants § Assistance

TYPE OF STATEMENT (check one only)

[ x] Consistency

[ ] General Consistency (Category I only)
| ] Negative Determination (Category 1 only)

[ ] Non-Consistency (Category I only)

APPROVING FEDERAL AGENCY (Categories II, TII, § 1V only)

Agency U.S, Army Corps of Engineers

Contact Person _ Jjohp Emmerson

Telephone No. during business hours:
AC (gog) ___438-9258
Ac( )

FEDERAL AUTHORITY FOR ACTIVITY

Title of Law Coastal Zone Management

Section

OTHER STATE AND COUNTY APPROVALS REQUIRED

Date of
Agency Type of Approval Applic.
Dept. of Land & ]
Natural Resources CDUA 2/15/83

" T om Temporary Variance 2/22/83 _approved .

Scientific

Status

nending

" n Collection 12/9/83 approved
Kauai County Grading
Kauai County Building

CIM
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HAWAIl CZM PROGRAM
ASSESSMENT FORMAT

RECREATIONAL RESOURCES

Objective: Provide coastal recreational opportunities accessible to the public.

Policies

1) Improve coordination and funding of coastal recreation planning and

managerment.

2) Provide adequate, accessible, and diverse recreational opportunities in the

coastal zone management area by:

a)

b)

c)

e)

f)

h)

i S e

i e b - it e A

Protecting coastal resources uniquely suited for
recreational activities that cannot be provided in other
areas;

Requiring replacement of coastal resources having
significant recreational value, including but not limited
to surfing sites and sandy beaches, when such resources
will be unavoidably damaged by development; or
requiring reasonable monetary compensation to the State

for recreation when replacement is not feasible or
desirable; |

Providing an adequate supply of shoreline parks and
other - recreational faciities suitable for public
recreation;

Encouraging expanded public recreational use of County,
State, and Federally owned or controlled shoreline lands
and waters having recreational value;

Adopting water quality standards and regulating point
and non-point sources of poliution to protect and where
feasible, restore the recreational value of coastal waters;

Developing new shoreline recreational opportunities,
where appropriate, such as artificial reefs for surfing
and fishing; and

Encouraging reasonable dedication of shoreline areas
with recreationa! value for public use as part of
discretionary approvals or permits by the land use
commission, board of land and natural resources, county
planning commissions; and crediting such dedication
against the requirements of section 46-6.
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The proposed project will not have a significant adverse effect
on the coastal recreational opportunities. The project is
located several miles from the shoreline, mostly in the forest
reserve. During construction it may be necessary to use part of
Wainiha beach to land equipment and materials too large and/or
heavy for the old, small bridges that connect North Shore Kauai
communities. If so, a barge will be grounded at the shore and
the equipment will be brought on-shore via matting that will be
laid on the beach. Disruption to the beach area will be
temporary and is not anticipated to occur more than four to six
times during the 18 month construction period.

In the long term, the project is not expected to have a
significant adverse effect on sport and subsistence fishing
activities near the mouth of Wainiha River because’of design and
operational measures which are proposed to protect the existing
population of native amphidromous stream fauna, some of which are
fished. A detailed discussion of potential impacts on the
fishery is contained in Chapter III of the Environmental Impact

‘Statement for the project. No changes in the quality or guantity

of river's flow downstream of the proposed project are
anticipated. ]
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- COASTAL HAZARDS

Objective: Rgduce hazard to life and property from tsunami, storm waves, stream
flooding, erosion, and subsidence.

Policies

= 1) Develop and communicate adequate information on storm wave, tsunami, flood,
erosion, and subsidence hazard;

- 2) Control development in areas subject to storm wave, tsunami, flood, erosion,
and subsidence hazard;

3) Ensure that developments comply with requirements of the Federal Flood
Insurance Program; and

4) Prevent coastal flooding frem inland projects.

Discussion;

! No flood boundaries or design inundation levels for the
~ project area have been determined by the Federal Flood
_ Insurance Program, although visual observations indicate

o that flooding has occurred in the project area. The flood
of record occurred on February 17, 1956, when instantaneous
stream flows in Wainiha River swelled to 40,000 cfs. The
- finished floor elevation for the powerhouse will be above

: this design inundation level.

The area of inundation above the proposed weir will not be
significantly increased because the weir is not designed
~ to store water. When the design capacity of the hydraulic
turbines (150 cfs) is exceeded, the additional flow will
overtop the weir and continue downstream.
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MANAGING DEVELOPMENT

Objective: Improve the development review process, communication, and public
participation in the managernent of coastal resources and hazards.

Policies

1) Effectively utilize and implement existing law to the maximum extent possible
in managing present and future coastal zone development;

2) Facilitate timely processing of application for development permits and resolve
conflicting permit requirements; and

3) Communicate the potential short and long-term impacts of proposed significant
coastal developn*_uents early in their life cycle and in terms understandable to
the general public to facilitate public participation in the planning and review
process.

Discussion:

The applicant has undertaken several forms of consultation with
government agencies and the public prior to applying for permits
and preparing the Environmental Impact Statement. 'A series of
workshops was held to inform agency representatives and the
public of the project and to solicit ideas to improve its
planning and design. Summaries of these workshops are found

in Chapter VI of the Environmental Impact Statement.
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ECONOMIC USES

Objective: Provide public or private facilities and improvements important to the
State’s economy in suitable locations.

Policies

1) Concentrate in appropriate areas the location of coastal dependent
development necessary to the State's economy.

2) Insure that coastal dependent development such as harbors and ports, visitor
industry facilities, and energy generating facilities are located, designed, and
constructed to minimize adverse social, visual, and environmental impacts in
the coastai zone management area; and

3) Direct the location and expansion of coastal dependent developments to areas
presently designated and used for such development and permit reasonable
long-term growth at such areas, and permit coastal dependent development
outside of presently designated areas when:

a) Utilization of presently designated locations is not
feasible;

b) Adverse environmental effects are minimized; and

c) Important to the State's economy.

Discussion:

The hydroelectric project will provide Hawaii with a means to
reduce its dependence on fossil fuels and to improve its
balance of trade. A review of other potential hydroelectric
and alternate energy developments in Chapter V of the Environ-
mental Impact Statement suggests that the proposed project
represents the best opportunity for making a significant
contribution to Kauai's renewable energy production base.

The project will be designed, constructed and maintained to
minimize adverse social and physical environmental effects

in the project area. There is a detailed discussion of
economic benefits and various environmental aspects of the
project in Chapter III of the Environmental Impact Statement.
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HISTORIC RESOURCES

Objective: Protect, preserve, and where desirable, restore those natural and
man-made historic and pre-historic resources in the coastal zone management area

‘that are significant in Hawaiian and American history and culture.

Policies
1) Identify and analyze significant archaeological resources;

2) Maximize information retention through preservation of remains and artifacts
or salvage operations; and

3) Support State goals for protection, restoration, interpretation, and display of
historic resources.

Discussion:

An archaeological reconnaissance survey, identifying and
analyzing archaeological resources, has been completed.
In accordance with the recommendations of that survey,
the applicant intends to retain an archaeologist to
assist the project engineers in delineating the access
road -and penstock alignment, monitor construction acti-
vities, and salvage any remains and artifacts deemed
appropriate for recovery from the site. A detailed
discussion of potential archaeological impacts and
proposed mitigation measures is provided in Chapter

III of the Environmental Impact Statement for this

project.
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SCENIC AND OPEN SPACE RESOURCES

ob

jective: Protect, preserve and, where desirable, restore or improve the quality of
coastal scenic and open space resources.

Policies

1)

ldentify valued scenic resources in the coastal zone management area;

2) Insure that new developments are compatible with their visual environment by
designing and locating such developments to minimize the alteration of natural
landforms and existing public views to and along the shoreline;

3) Preserve, maintain and, where desirable, improve and restore shoreline open
space and scenic resources; and

i) fincourage those developments which are not coastal dependent to locate in
inland areas.

Discussion:

Project activities will not affect any coastal scenic and
open space resources. Most of the project is in forest
reserve, several miles from the shoreline. No project
features will be visible at ground level from any areas
where public access is normally permitted due to a combi-
nation of vegetative screens, topographic barriers and
distance from public lands and roadways. (Note: In order
to gain access to the project site by land it is necessary
to cross land owned by the Lester Robinson Estate.) A view
of the site is made possible by helicopter overflight, but
the project features in this case would appear gquite small
in relation to the scale of the steep valley walls and other
natural features.
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COASTAL ECOSYSTEMS

Obiective: Protect valuable coastal ecosystems from disruption and minimize
adverse impacts on all coastal ecosystems.

Policies

)
2)

3)

4)

Improve the technical basis for natural resource management;

Preserve valuable coastal ecosystems of significant biological or economic

importance; .

Minimize disruption or degradation of coastal water ecosystems by eifective
regulation of stream diversions, channelization, and similar land and water uses,
recognizing competing water needs; and

Promote water quantity and quality planning and management practices which
ceflect the tolerance of fresh water and marine ecosystems and prohibit land
and water uses which violate State water quality standards.

Discussion:

Gonstruction of the project, particularly the proposed
diversion weir, will have a short-term effect on water
guality in Wainiha River in the form of increased
turbidity. It is unlikely, however, that an observer
near the shoreline would be able to detect any change
in water guality as a result of construction.

Over the long-terxm, there will be no change to water
gquality or guantity downstream of the proposed project.
All of the water diverted from Wainiha River will be
returned to the natural stream channel at the proposed

powerhou

se tailrace about 6.5 miles above the shoreline.

There will be no thermal discharge or any other pollutant.

potential impacts on water gquality, stream flows and
aguatic fauna habitat from the proposed project are

discussed in detail in Chapter III of the

Environmental

Imp act Statement.

P
e e e i e et = © mmame -
v —

-

-
a

-

|

r

i1




Appendix

Lherwleet e

b At Pttt Bl s, B 1 i s L e e e AT

Marte iy



.

A SURVEY OF AQUATIC MACROFAUNA IN WAINIHA RIVER, KAUAI

Submitted To: EDAW Inc.
by
Amadeo 5., Timbol, Ph.D.

1. INTRODUCTION

Hawaiil's streams are mostly rocky and precipitous, especially in their
upper and middle.reaches. The indigenous Hawaiian freshwater macrofauna is
characterized by a high degree of endemism (78%, Hathaway 1979). Because of
the migratory behavior of some forms, there are certain times of the year
when a continuous stream flow to the ocean will be necessary. The proposed
additional hydropower unit in Wainiha presents three potential dangers to the
resident fauna. The first is possible thermal pollution (elevation of water
temperature) in dewatered channels, as well as that of the water diverted to
drive the turbines. The second is that at present, when all of the stream
flow is diverted, a stretch of channel immediately downstream of the existing
weir is almost totally dewatered. A second unit will result in two separate
stretches of "dry" chamnnels. This could seriously impede the migrating
postlarvae 'o'opu (native gobies) and 'opae (native crustaceans). The third

refers to the spawning (downstream) migration of the 'o'opu-nakea (Awaous

stamineus) which occurs from August through December and the 'o'opu-nopili

(Sicydium stimpsoni) (Ego 1956, Tomihama 1972). A third native goby, the

'o'opu-alamo'o (Lentipes concolor) may also be affected although its spawning

season has yet to be determined.
1.1 PURPOSE OF STUDY

The objectives of this survey are as follows: 1) to determine what
aquatic macrofaunal species live in Wainiha and to establish their relative
abundances; 2) to assess the potential impact of activities connected with
the construction and operation of the proposed hydroeléctric plant; and 3) to

suggest ways to mitigate the adverse impacts of stream alteration on the

stream macrofauna.
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1.2 DRAINAGE BASIN CHARACTERISTICS

Vainiha River drains the Wainiha Valley on Kaual. The extent of its

drainage area is delineated in Appendix A. Its headwaters originate approximate-

ly at 1540-meter elevatlon and flows a distance of about 24 km before emptying
into Wainiha Bay. On the east, the river is bordered by the laau Ridge and on
the west by the Wainiha Pali. The total drainage area so formed comprise about
26 kmz. Several tributaries, named and unnamed, on both Laau Ridge and Wainliha
Pali contribute to the mainstream flow. In addition, a substantial amount of
seepage is received from the Alakal Swamp. The river's (26-yr) mean annual
discharge is 137 cfs (3.9 n3/s), a maximum daily discharge of 28,100 cfs (796
n3/s), and a minimum of 33 cfs (0.93 mo/s) (USGS 1981). For the water yeaT
1981, the maximun daily discharge is 3,920 cfs (110 nd/s), the minimum daily
discharge is 42 cfs (1.18 mj/s) and has an average daily discharge of 110.9

cfs (3.11 n3/s) (USGS 1981). During extended periods of dry weather, it appears

that seepage from the Alakal Swamp offers the principal source of water supply

to the Wainiha River (Ego, 1956; Roger Hee, McBryde Sugar Englneer, personal
communication). Additional information can be found in Timbol (1977).

1.3 REVIEW OF LITERATURE

Wainiha River has been studied at least twice before. Ego {1956) did
the blology of the Awaous stamineus ('o'opu-na.kea) and the ethnic fishery 1t
supported, He found the nakea from sea level near the river mouth to about
13 kn inland (elev. 1500 ft). The bulk of the 'o'opu-nakea population was
found in the first 8 km of stream, In 1956, the “o'cpu-nakea neasuring 12 and
30 cm long Hefe being caught for home consumption. The excess catch was sold
for between $0.75 and $1.00/1b in the local markets. Ego did not cite creel
census data from anglers in Wainiha but cites data from nearby Hanalel Rlver
from 0 to 21.6 fish/hr with an average of 4.3 fish/hr.

Timbol (1977) studied the species richness in Wainiha River. Twenty-two
species, belonging both to microfauna and macrofauna, were identified. The
mountain shrimp, Atya bisulcata ('opae-ka.la.-ole). averaged 348 individuals per
20 x 1 m sampling quadrat. The ‘c’opu-nakea was found to be of high abundance
(between 6 and 100 or more per sampling qua.d.ra.t). On the basis of faunal
composition, Wainiha was found with a high percentage of native animals (70%

R e g g e R R T

|

B |

B |

- -

3

i |

1°%

H



ey

—1 .3

i

i1

B S BNNR B S

N I A B |

L)

!

L.

L

by number and 78% by blomass. Wainiha was also found to have a greater diversity
of life as compared with nine other Hawail streams of comparable size.

2. METHODS AND MATERIALS
2.1 SAMPLING STATIONS

Five sampling areas were studlied; fowr on the malnstream, one on
tributaries and a diversion ditch. Their approximate locations are shown in the

accompanying map {Appendix A).

Station I. Wainiha upper malnstream, elev. 1,120'
Located at the upper reaches of the river in the immediate area of the
proposed welr, Electroshocking and visual survey were conducted.

Station II. Wainlha middle mainstream, elev,: II-A=1000"; IT-B=760°'
Two areas were sampled for this station. These are locate‘idounstream
of the proposed weir, an area which would be dewatered if the proposed welr
is built. Both areas are upstream of the existing welr. Electroshocking and
visual survey were conducted. .

Station IIT. Wainiha middle mainstream, elev. 680°'

Located within half a mile downstream of the existing welr. It is in
an area that has been and still is subject to dewaterment due to the existing
weir., Electroshocking and visual survey were conducted,

Station IV, Wainiha mainstream, lower reaches, elev. 10°'
This is about 2 miles from the Kuhio Highway bridge. Electroshocking

and visual survey were conducted.

Station V. Maunahina tributary and diversion ditch, elev. bet. 750°

and 1,000’
Maunahina tributary was surveyed at both upstream and downsiream of

the diversion ditch, both areas are marked V-A. An open diverslon ditch plus
upstream and downstream of an unnamed tributary near the open diversion ditch
were surveyed and designated V-3 in Appendix A. Both electroshocking and
visual survey were conducted,
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2.2 BIOLOGICAL |

Sampling was conducted with a Coffelt BP-3 backpack electroshocker
and two opae nets. The nets were set at the lower limits of the 20 m length
of stream, extending over a width of about one meter to catch specimens missed
by the electroshocker operator. The specimens obtained by this method were
identified in the field, counted and released live,

Fishes and crustaceans are reported in a seni-quantitative basis.
For purposes of this report, very abundant (+++) means 11-100 or more
specimens were obtained in a 20 x 1 m site. Abundant (+++) signifies between
cix and 10 were obtained and common (++) is interpreted as between two and
five were captured, while uncommen (+) means that only one specimen was col-
lected or sighted in the visual survey. Absent (0) indicates that none was
obtained in the collecting site nor was sighted in the general area.

Terms used in this report include endangered specles which means a
species or a subspecies which is in danger of extinction throughout all or a
significant portion of its range (Deacon, et. al. 1979). A threatened species
is a specles or a subspecies which 1s 1ikely to become an endangered specles
within the foreseable future throughout all ar a significant portion of its
range (Deacon, et. al. 1979). To the speclal concern group belongs specles
that could become threatened or endangered by relatively minor disturbances
to their habitat or that require additional information to determine their
status (Deacon, et. al. 1979). It should be noted at this point, that these
definitions do not have any legal status under the Federal Rare and Endangered
Species law,

A specles is endemic 1if it is found naturally in Hawall only.

Indigenocus means it 1s found naturally in Hawail and also elsewhere, Introduced

or exotic means that it was btrought to Hawaii eithex intentionally or acciden-
tally by man. A species has economic value if it has sport, recreational,
subsistence or commercial value. Amphidromous species are those which engage
in completely free movement between fresh and marine water, not for the purpose
of breeding (Myers 1949). This behavior involves the passive downstream pas-
sage of eggs or larvae to the ocean during freshet flow with later active up-
stream migration.

The 1ist of bilota was checked for endangered and threatened speciles
using the following list and scientific publications: USFWS List of
Endangered and Threatened Specles (1977), Deacon, et. al. (1979) and Maciolek
(1978).
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2.3 PHYSICOCHEMICAL

Water temperature was measured with a laboratary thermometer at sub-
surface levels upstream of the existing weir (Station II) and downstream of
the hydroelectiric plant as the water comes out of the plant.

3. RESULTS AND DISCUSSIONS

Fleld work was done on November 24 and December 27-30, 1982, Results
in this section are on a one-collection only basis. Thus, results should be
considered preliminary. Messrs. Handy Hee and Jack Hashimoto of MacBryde Sugar
Co. provided access transportation and excellent field assistance.

3.1 BIOLOGICAL

3.1.1 Species Inventory

The aquatic animals in Wainiha River may be divided into two majar
size groups. The microfauna are those too small to be easily seen and identified
with the naked eye; macrofauna are the larger animals., This field work concerns
the latter group, particularly its two most prominent compenents, fish and deca-
pod crustaceans. All macrofaunal specles found in Wainiha River are listed in
Table 1. There are only five fish, three crustacean and one mollusk species.
Another two, one fish and one mollusk, are most probably also present,

The fauna in Wainiha, llke most Hawallan streams in a reasonably natural
state, is characterized by a high diversity of life and high degree of endemism.
I+ - usually inhablt middle and lower stream reaches. All animals are freshwater
residents.

During this survey, the Lentipes concolor (‘'o'opu-alamo'o) was found
in Wainlha. This specles was not listed in previous studies (Ego 1956, Timbol
1977). I am quite sure that this goby has always been a Wainiha resident but
in low abundance. That we have been able to find this goby at this time is due
to our increased awareness of lts gross morphology, behavior, and habitat pref-
erence. Additional infarmation regarding Lentipes is found in Timbol, Sutter
and Parrish (2980) and Ford and Kinzie (1982).

The L. concolor is found in the Deacon, et. al. (1979) list of
threatened species. It is considered extinet on Gahu (Miller 1972, Maciolek
1977). The A. stamineus ('o'opu-nakea) is considered depleted on Oahu (Miller
1972) although this goby supports a minocr fishery on Kauai. lLastly, the S.
stimpsoni ('o'opu-nopili) is also listed as rare on Oahu (Miller 1972) but as

5
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Table 1. Aquatic Macrofauna in Wainiha River, Kaual o
Lom]
Scientific Name Common Name Origin Iisting’ H
=
FISH? i
1. Awaous genivittatus ‘o'opu-naniha indigenous none
"
2. Awaous stamineus 'o'opu-nakea endemic Special concern o
(Deacon, et. al. vl
1979) -
3. Eleotris sandwicensis 'o'opu-'ckuhe endemic none ::
4. Lentipes concolor 'o'opu-alamo’o endemic Threatened {Deacon,
at. al. 1979) -
5, Sicydium stimpsond 'o'opu-nopill endemic Special concern b
(Deacon, et. al
1979) o
[
CRUSTACEAN vt
1. Atya bisulcata ‘opae-kala’ole endenic none ~
2. Macrobrachium 'opae-"ceha'a endemlic none i
- grandimanus '
3, Macrobrachium Tahltian prawn introduced none .
dar - -l
MOLLUSK? -
1. Neritina granosa hi-hiwal endemic Depleted on Oahu e
(Maciolek 1978)
i
P
i
lconsidered as endangered or threatened 1in official register or sclentific
publications. Refer to Methods. -
2¢unlia sandvicensis (aholehole) an endemic kuhliid fish is most probably L
present in the lower reaches of Wainiha.
3The brown wi mollusk, Theodoxus vespertinus, is also probably rresent at the ?"f
river mouth. -
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indicated in Table 2, it still is very abundant in Wainiha. In addition, at
least four species (A. stamineus, A. bisulcata, M. lar, N. granosa) are some-
times sold commercially. Big Save Supermarket in Kapaa had 'o'opu-nakea (é.
stamineus) for sale at $7.99/1b on November 12, 1982 (Don Heacock, State
Aquatic Biologist, verbal communication). The mollusk, hihiwai (N. granosa)
was sold at $5.99/1b at the same store on August or September 1982 (Den
Heacock, verbal communication).

3.1.2 Other Species
Juvenile and adult bullfrogs (Rana catesbeiana) were found to be

abundant in the lower reaches of the river (Stn IV, Table 2), Bufo tadpoles

. (Bufo marinus) were seen in the fringes of the mainstream chamnel by Stn II

and III.

3.2 DISTRIBUTION AND RZIATIVE ABUNDANCE

Of the nine species (Table 2) only three were collected or seen in

.-all the statlons. The same three species were also ubiquitous in a previous

study (Timbol 1977). Present in the upper elevations (Stn I on the mainstresm

and Stn V on the tributary) are four amphidromous species. These species,

(A. stamineus, L. concolor, S. stimpsoni, and A. bisulcata) all need access
to the sea and back from the sea to the upper elevations. Stream diversion,
construction of barrier (weir) and feeder roads could affect the abundances
of these species by not allowing easy access of these species to the sea for the
completion of life cycles and replenishing the resident populations.

The endemic goby, S. stimpsoni ('o'opu-nopili) was found very abundant
in all five sampling stations., A major portion of the specimens caught were

measured for (total) length, sexed and determined whether gravid or not. The

72 specimens avseraged?7 cm total length ranging between 4 and 15 cm. Forty.
four were female, and most of those at least 6 cm were probably gravid based
on thelr body contours. Four specimens were too young to be sexed., The rest
were males. The males were generally larger than the females. These data
indicate that Wainiha harbors a good, healthy on-going nopili population.

The meristic data far the economically valuable endemic goby, A.
stamineus ('o'opu-nakea) caught with the electroshocker were of the smaller
size groups (fingerlings, juveniles, young adults). lLarger specimens were



Table 2. Distribution and relative abundances of macrofaunz in Wainiha

River, Kaual .
Species Sampling Statlon
I II III Iv v
e
1. Awaous genivittatus 0 0 0 + 0
2. Awaocus stamineus o +4++ +++ ++ ++
: 3. Eleotris sandwlcensis 0 0 0 ++ 0
{ 4. Lentipes concolor + 0 + 0 +
i 5. Sicydium stimpsoni i+ i+ L s it
| CRUSTACEAN _
| 1, Atva bisulcata it it 4+ i+t B R
2, Macrobrachium 0 0 4 0
grandimanus
3. Macrobrachium lar 0 0 0 At 0
. MOLLUSK
1. Neritina granosa 0 0 0 R .0
|
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seen in the visual survey phase of the work., The nakea population appears to

be a healthy, thriving population. No creel census data is available for Wainiha.
There were very few L. concolor ('o'opu-alamo'o) collected and these

were juveniles. Ilarge adults, however, were seen during visual surveys. Based

on these meager observations, it appears that there are healthy but small Lentipes
‘populations scattered throughout Wainiha.

The endemic mountain shrimp, A. bisulcata ('opae-kalalole) vhich was

in great abundance was found in all sizes. This indicates that there is a large,

very healthy population of A. bisulcata in Wainiha.

The mollusk, N. granosa (hihiwai) has been utilized for food since
early Hawallan days and is still harvested commercially. It still occurs in
substantial numbers in some streams on all the major islands except Oahu. In
pristine or almost pristine streams the juvenile and adult hihiwai are found

from sea level to elevations of at least 400 m, even upstream of steep water-

falls {e.g. Akaka Falls, Kolekole Stream, Hawaii Is.). In Wainiha, the hihiwal

is found only downstream of the hydroelectric plant.

Results from Stn V represent Wainiha tributaries and diversion ditches.
The presence of the L. concolor ('o‘'opu-alamo'c) upstream of the diversion
ditch indicates that the alamo'o is capable of avoiding the existing hydro-
power plant, ditch and intake system to reﬁch the upber elevations. The
'o'opu-nopill and 'o'opu-nakea were abundant downstream of the ditch but
decreased in abundances upstream of the ditech. It appears that the ditch

-gystem has a filtering effect on the animal population.

Our attempt to sample an open ditch was not very successful. The ditch
was flowing too fast for the electroshocking technique to be effective., Visual
survey revealed the presence of 'o'opu-nopill and 'opae-kala'ole, Our field
gulde, Jack Hashimoto, mentioned that nakea, nopili and kala'ole are found in
the diversion ditches in about the same abundance as they are in stream channels
below and above the ditches,

3.3 COMPARISON BETWEEN THIS STUDY AND THAT OF 1977

The sampling sites in both studies are shown in Appendix A. All five
sites in this study were also studied earlier (Timbol 1977). The earlier study
was done in summer while the present work uas done in winter. The 1977 data
were re-evaluated for direct comparison with the present data, The rgsults

9



are shown in Table 3,

Probably the most significant difference between the two studies is the
rresence of Lentipes in 1982 but not collected in 1977. An explanation regard-
ing this feature has been made in an earlier section. On the other hand, three

species were present in 1977 but not collected in 1982, It is strongly possible

that all three species are still in Wainiha but in very low abundances., This
could be the result of the heavy winter freshets in the mrevious month (1. e.
Hurricane Iwa).

There 1s no decline in relative abundances in those specles with economic
and biological values (A. stamineus, S. stimpsoni, A. bisulcata, N. granosa).
However, two native species, A. genivittatus and E. sandvicensis, appear to
have declined in abundance. This apparent decline could be due to a variation
in collecting methods. The backpack electroshocker in 1977 was more powexrful
than the model used in this study. It appears, therefare, that there are no
real differences in relative abundancegbetween the animal populations in 1982

and 1977.
3.4 PHYSICOCHEMICAL

Existing recards show the water temperature in winter at 19,0°C and
22.0°C in summer (USGS 1981). In this December fleld study, subsurface water

was about 0.5°C warmer downstream of the hydroelectric plant (18.7°C vs. 18.2°c)

than the water in Wainiha mainstream at upstream of the diversion weir. Not
too much temperature difference between these two points is expected since the
diversion ditches are covered and that the exposed surface per unit volume is

lower in the ditches than in the river itself. The river is exposed to insolation.

Observations of specific conductance, pH, and other physicochemical data are
available for Wainlha in USGS Water Data reports (USGS 1981 and earlier),

L, FOTENTIAL IMPACTS

The hydroelectric plant use of water, unlike the use of water for
sugarcane irrigation, is not consumptive, Diverted water is returned to¢ the
same river at a lower elevation. The rroposed additional hydroelectric unit
will include the construction of additional miles of feeder road, a weir and
generating and support facilities. An additional length of about two miles

of mainstream channel will be dewatered. Adverse effects are potentially there
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Table 3. Comparison of relative abundances of aquatic macrofauna in Waipiha
between this study and that in 1977,

Species 1982 1977
FISH
- 1. Awaous genivittatus + -+
: 2. Awaous stamineus 4+ ey
— 3. Clarias fuscus 0 +
] 4. Eleotris sandwicensis + -
5. Gambusia affinis 0 ++
;_'E 6. Xuhlia sandvicensis 0 et
- 7. Lentipes concolor + 0
'] 8. Sicydium stimpsoni ottt .
' 9. Xiphophorus helleri 0 ++
- CRUSTACEAN
- 1. Atya bisulcata - t
—_ . 2. Macrobrachium grandimanus -+ et
J 3. Macrobrachium lar ++ e+
4. Procambarus clarkii 0 +
'- MOLLUSK.
- 1. Erinna a.ula.cospira.i ? ++
~ 2. Erinna pewcombil
~ 3+ Neritipa granosa e ++
- 4. Pseudosidora rubellal ? -+
- 1Mi.crofa.una.. not studied in 1982
=
]
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during constructlon of these facilities and in their operations,

Much information is available on adverse environmental impacts regarding
these activities on mainland environment., Almost none have been developed for
Hawail's island-type environment.

4.1 EFFECT ON STREAM MACROFAUNA
4.1.1 Loss of Migratory Pathway and Habitat Space and Shelter

Due to the migratory behavior of Hawailan stream fauna, diversion is
particularly detrimental to the prominent native stream fauna which requires
access to the ocean as well as migratory pathways to habitat above diversion

points.

Partial diversion may result in some deterioration of stiream quality
below the diversion point, such as decreases in habltat space and shelter,
oxygen-carrying of the water, and water temperature.

There are several examples in the State of Hawali demonstrating the
adverse effects of such disruptions to migratory fauna. In West Maul, Honokowai,
Kahoma, . Kavaula, and Waikapu streams do not have any amphidromous fishes and
crustaceans above their diversions (Timbol and Maciolek 1978, p. 93, 95-97).
lau (1977) attributed lower Lentipes abundance in Plinau Stream, East Maui,
.to a paftial diversion of stream flow.

4,1,2 Elevated Temperatures .

The effects of elevated temperatures on the Wainiha aquatic macro-
fauna is behavioral. A motile animal will leave an area when conditions be~
come unfavorable. Thus, there will be a decrease in numbers as those that
can leave, will leave. For example, altered streams have higher temperatures
than unaltered ones (Timbol and Maciolek 1978). It was found that native
specles {e.g. A. stamineus or 'o'cpu-nakea) were the dominant animals in un-
altered streams while exotic specles were the dominant animals in altered
streams. Hathaway (19?9) found that in Hawaii, the exotlic species were con-
siderably more tolerant to high temperatures than any of the indigenous and

for native species
endemic species, A summary of Hathaway's (1979) datafés as follows: 'o'opu-
nzkea adults (lethal temperature = 37.2 - 38.8° ¢, TLsp = 38.1); 'o'opu-nakea
post-larvae (lethal temperature = 39.0 - 39.3° C, TLgo = 39.3); 'opae-kala'ole
adults (lethal temperature = 34.0 - 3%.5°C, no TL50 taken)., Temperature at
Wainiha is between 18.5° C (this study) and 22° ¢ (USGS 1981), values lower
than the lethal temperatures obtained by Hathaway (1979). Meada (1977)
attributed decline in native catastomid populations in the Colorado River
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basin to high temperatures in damned and altered rivers, among other factors.
However, the ambient temperatures in the Colorado studies would be much
higher than those recorded along the Wainiha river.

4.1.3 Loss of Fauna to Diversion Ditches and Penstocks

A. stamineus or 'o'opu-nakea spawners migrate downstream to near the
mouth. It is possible that most of these spawners enter the diversion ditches
to the penstocks and die. Ego (1956) who studied the 'o'opu-nakea fishery
in Wainiha reported that "during downstream spawning descent, appreciable
quantities of gobies are being funneled into ... ditches, destroying the
reproductive potential of these fishes."

5. RECOMMENDATIONS

Some mitigative actions should be taken to diminish the adverse
effects on the stream and its biota.
5.1 LOSS OF MIGRATORY PASSAGEWAY

Minimum instream flows have been adopted for some mainland water
projects, ranging between 5 cfs at Angostura Dam, South Dakota, to 5,900 cfs
at Hells Canyon on the Idaho-Oregon border (Nelson, et_al., 1978), a very wide
range, indeed. In Hawaii, however, there has been no definitive study
establishing minimum stream flow for any stream; the nearest study being a
short-term one on Kahana Stream, Qahu (Timbol, 1979). For the Wainiha River,
provisions must be made to provide stream flow to the ocean at those times of
year when upstream migration of amphidromous post-larvae and downstream passage
of spawners and/or their larvae are taking place.

3.2 TEMPERATURE ELEVATION

Under present conditions, preliminary results indicate that temperature

elevation has not been a problem with the Wainiha hydroelectric unit now in
operation. However, it is highly desirable that streamside vegetation be

maintained as pristine as it is now. Feeder roads should be constructed as far
away from the mainstream as feasible to maintain present streamside vegetative

cover. Trees and shrubs adjacent to the stream provide both direct and

indirect cover for fish
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and wildlife, Tall vegetation makes shade which lowers water temperature. In
addition, ripafian ground cover prevents excessive siltation. White and Bryn-
1ldsor (1967) may provide general ideas regarding this matter.

5.3 L0SS OF FAUNA TO DIVERSION DITCHES

The loss of fish due to the diversicn is a waste. For example, ‘o' opu~
nakea that are entrained in the penstock perish. That quantity of fish is made
unavailable to people who could use the ‘o'opu for food. The genes of those
fish which perish are lost from the gene pool.

It is desirable that self-cleaning fish screens be installed at
intakes whenever it i1s feasible to do so. Fish screens are used to reduce
the numbers of fish entering water intakes, i. e, power generating plants,
Screening is particularly im?crtant in amphidromous fish such as the ‘o’opu-
nakea which is of both commercial and biological importance and the 'o'opu-
alamo'o because of its biological value. There are several references which

could be consulted (e.g. Burns 1966, Prentice and-Gssiandgr~l9?4)~before a-——"

fish screen suitable for Hawail could be designed,
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" Page 4 of 5 s ll/ £> SCIENTIFIC -
' COLLECTING Permit No. E&CP 83-24 .
PERMITITE'S REPORT OF QULILCTING DONE UNDER THIS PERMAIT - .

{This form or a facsimile -thorzof mmist be submitted to the D:.v:Lsmn of Aquatic Resources no'

later t.hcm cne menth after expiration data.) —-
Cormon Date Number Disposition ']
Nama . Collected Collectad* Location of Specimens _
wainiha River mainstream, elev. 1,120' (Stn 1), Dec. 28, 1982 , .
'otopu~nakea 7 released live, same area i
'o'opu-alamo’o 4 visual survey, not cauzhi
'o'opu~nopill 23 released live, same area =
'opae~kala’ole 339 . released live, same area ; ;
‘Wainiha River mainstieam, elev. 1,000' & 76C° {Sta 2) Dsc, 28, 25, 1982 ' o
'o'opu-nakea i1 + released live, same area ™
'o'opu-nopili 26 released live, same area |,
'opae-kala'ole 868 released live, same area
Wainiha River mainstream, elev. 680' (below weir) (Stn 3) Dec, 29, 19562 ;""'
'o'opu-na..f.ea. 9 . released live, same area i
'o'opu-alamo’o 1 . released live, same area
'o'opu-nopili ) 29 ) released live, same area -1
: T 420 released live, same axea [ |

- 'cpae-kala'ole

Wainiba meinstream, elev, 10' (Stn 4) Dec. 29, 1982 L .
'o'opu-naniha h | visual survey, not caught!

‘o'opu-nakea 3 released live, Scuwe aresn .
'o'opu-ckuhe 2 . . released live, same area

'o'opu~nopill 30 : : released live, same area.—?
‘opae~kala'cle 18 released live, same area:

‘opae-o'eha'a 6 released live, same area
Tahitian prawn 6 * relessed live, s2me area

hihiwai . 16 released live, seme areal |

Maunahina tributary to Wainiha, elev. 1,000' and 750' {(Stn 5) Dec. 30, 1982 .

‘o'opu~nakea ) released live, same aree.t_.
‘o'opu~alamo'o 1 visual suxrvey, rot caughi
'o'opu-nopili 6 released live, same area™

‘cpae-kala‘ole 838 released live, same a.rear

) =~

v | f

J N -

| ik Wb /483 ;
Sichature of Permit I/ Date i

*If salvaged, dead or injured, give circumstances (hew killed or injured, from whom i

cbtained, how cobtained).

TN P e e e



S TS SR - SN T S A

..

p———————— e S s

July 18, 1983

Mr, Robert P. XKitchell

Project Manager, Walniha Eydropower
EDAW, Inc.

1121 Nuuanu Avenue, Suite 203
Honolulu, Fawaii 96817

Deaxr Bob,

The stream channel between stations 24 (920+ ft elev.) and station 2B
(720+ £+ elev.) will be subject to dewatering after the additional hydro=-
power unit is built. I wanted as much baseline data as possible for future
use. Thus, I sampled two statlons instead of one as proposed.

The discrepancy between my report to EDAW and the collecting permit 1s
due to an oversight. The collecting permit does not include data from 2B.
(¥ote that the collecting permit report was made on April 6, 1983, some months
after the field work.) Fileld data for the two statlons are:

Sta 2A (12/29/82, 10120 AM) Sta 2B (12/28/82, 11130 AM)
Atya 868 Atya 605
nakea 11 nakea 14
nopili 26 nopili 13

Relative Abundance for Station IT

Atya = 1473/2 = et
nakea = 25/2 = 4+
nopili = 39/2 = ot

. T trust that this answers your questions, Flease call me if you have
additional guestlons.,

.A You:i"s veﬁw 'trulh', A
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Proposed Wainiha Hydroelectric Project, Kauai
Bird and Mammal Report

By Andrew J. Berger

This study was conducted in accordance with the Scope of Work
information sent to me by Mr. John Whalen on October 13, 1982, The project
site was studied on December 11, 1982, in accompany with Dr, Charles
Lamoureux and Mr. Jack Hashimoto. Mr. Hashimoto deserves high commendation
for his efforts in our behalf by breaking trail all the way to the proposed
new weir. Because of dowmed trees, branches, ferns, bananas, and other
vegetation as a result of hurricane Iwa, it is doubtful that we could have
followed the faint trail to the highest site (including two crossings of the
Wainiha river) without Mr. Hashimoto's assistance. Even S0, on our return
we did not reach the present power station until nearly 7:00 p.m., well
after darkness had fallen.

I have entitled this a Bird and Mammal report because there are no
endemic amphibians or land reptiles in Hawaii; all nave been introduced by

man. I was surprised, however, to find the giant neotropical toad (Bufo

marinus) at the site of the proposed new weir, an elevation of approximately

1,000 feet. This toad was introduced to the Hawaiian Islands from Puerto
Rico in 1932 in the hopes that it would aid in controlling insect pests of
sugar cane (McKeown, 1978). The fishes and aquatic invertebrate animals

will be discussed in a separate report.

Birds of Lower Wainiha Valley
There are three general groups of birds in the Hawaiian Islands:

1) Introduced or exotic birds, those brought to the islands by man;

2) Indigenous birds, those whose total range in the Pacific Basin includes

mehwﬁmlﬂma;mdﬂEanbN“,mmeﬂuamuMwewHwai
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and occur nowhere else in the world (Berger, 1981). I will discuss here
13 species of exotic birds, two indigenous species, and four endemic
species. I refer to "Lower Wainiha Valley" because our observations were
conducted only to an elevation of approximately 1,000 feet. It rained
during much of the day, and the Melodious Laughing-thrush was the only
species heard singing,

There is some change in the birdlife as one ascends Walniha Valley
and a more obvious change in the vegetation. For example, both the
vegetation and the birdlife around the existing powerhouse are introduceé
species., Dr. Lamoureux will present a complete report on the vegetation,
and I comment here only that even at an elevation of approximately 1,000
feet the forest is a mixture of endemic plants and introduced species,

especially along the valley floor, where such introduced species as.guava,‘

. banana, ti, and ginger are common. Koa (Agacig koa) and ohia

(Metrosideros collina) are dominant on the steeper walls of the valley.

I. Introduced birds.

A. Order Ciconiiformes
a. Family Ardeidae, Herons and Egrets

1. Cattle Egret, Bubulcus ibis,

The Cattle Egret is native to Spain, Africa, and Asia.
The birds apparently colonized British Guiana about 1930,
presumably after having been wind-borne from Africa.

The birds have since moved northward into North America
(Van Tyne and Berger, 1976). Cattle Egrets were imported
from Florida and released on Kauai and other islands in

1959, Byrd, et al. (1980) report that Cattle Egrets on
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Kauai had increased from the 25 released in 1959 to at
least 6,800 by January 1980, I.saw several egrets in

tne lower reaches of the valley,

B, Order Galliformes
b, Family Phasianidae, Pheasants, Quails, and Francelias.

2. Ring-necked Pheasant, Phasianus colchicus.

This pheasant has a wide distribution in temperate Asia..
It is a highly variable species and many subspecies or
geographical races have been describe& by taxonomists.
Several of these have been introduced to Hawaii.

Phasianus colchicus torquatus, a native of eastern China,

was introduced to the Hawaiian Islands at an unknown date,
but perhaps as early as 1865 (Caum, 1933). The pheasant
is a popular gawe bird on Kaual and 333 birds were”
reported shot during the hunting season that ended on
January 17, 1982 (Department of Land and Natural Resources
monthly report for January 1982), I was, however,
surprised to find a hen pheasant along the jeep road
about one mile above the existing power house because
there appears to be no "prime' pheasant hapitat in tne

valley,

C. Order Columbiformes
¢. Family Columbidae, Doves and Pigeons

3. Lace-necked or Spotted Dove, Streptopelia chinensis.

This Asian dove was introduced to the Hawaiian Islands

at an early date; the exact date is unknown, but the
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birds are said to have been very common on Oahu by 1879.
The species is now common toO abundant on all main
{slands and, like the other doves in Hawaii, is
classif;ed as a game bird. Although this dove occurs
where rainfall exceeds 100 inches per year, the highest
dengities are found in drier areas where the introduced
kiawe is one of the dominant plants, Schwartz and
gchwartz (1949), for example, estimated densities as
great as 200 birds per square mile in dry areas on
Molokai. |

The diet, as determined by exanining crop contents
of 91 birds, was found by the Schwartzes to consist.of
77 percent weed seeds and about 23 percent fruits;
animal matter was ''almost negligibler" Tape worm
parasitism, however, was found to be heavy, indicating
that the small amount of animal matter eaten by the doves
was important in contracting the parasites, '

The Lace-necked Dove is common in residential areas,
in kiawe habitat, and in pasture and agricultural land.
It also occurs along jeep trails in wooded areas and
along streams., I saw several doves in the lower part of
the valley.

Barred Dove, Geopelia striata.

This species is called the Zebra Dove in its native
range in the Orient and Australia. This dove is said

to have been introduced to Hawaii sometime after 1922
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(Bryan, 1958). It has been a remarkably successful
introduction and it is now abundant on all of the main
islands. The Barred Dove also prefers the drier areas
where seeds are abundant, Schwartz and Schwartz (1949)
estimated densities as great as 400 to 800 birds per |
square mile in some areas on QOahu (e.g., from Barber's
Point to Makaha) and on Molokal. Ome study of the food
habits of this dove in Hawaii revealed that the diet
consists of 97 percent seeds and other plant materials;
the 3 percent animal matter included several species of
beetles, weevils, and wireworm larvae.

Doves avoid dense forests; they are common in
residential areas, cutover fields, pastures, and along
jeep trails wherever there is a supply of weed seedé.
The Barred Dove ;s less common in thé upper part of the
valley.

Strigiformes

d. Family Tytonidae, Barn Owls.

3.

-

Barn Owl, Tyto alba pratincola.

Barn Owls were released in Hawaii for the same reason that

the mongoose was released during the last century: to

prey upon the rats that were causing damage to sugar cane,

Food habits studies conducted thus far, however, have

suggested that Barn Owls prey largely on house mice and,

on Kauai, on birds (Tomich, 1971; Baker and Russell, 1980;

Byrd and Telfer, 1980), Moreover, the owls have spread
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over much of each island rather than remaining in
sugarcane areas. Au and Swedberg (1966) summarized the
status from the first release of 18 owls at Kilohana in
1959 through June 30, 1965. By the latter date, the owls
had spread nearly around the island of Kauai, especially ‘
4n the lowland areas. Barmn Owls in Hawaili often roost
and nest in small caves on steep cliffs. The owls are
strictly nocturnal in behavior and I did not see an§
. during my field work in Wainiha Valley. 1 would be’
surprised, however if this species does not occur there,

E., Order Passeriformes

e, Family Timaliidae, Babblers and Laughing~thrushes,

6. Helodious Laughing-tirush, Garrulax canorus.

Although it is a babbler, this bird has long been called
the Chinese Thrush (Hwa-mei) in Hawaii. It is native to
the Yangtze Valley in China and southward to Lacs, and it
occurs in Formosa. It was a favorite cage bird 80 years
ago, Birds were sent from Oahu for release on Kaua? in
1918. Richardson and Bowles (1964) found this
laughing-thrush to be a common resident on Kauai, They
found the species to be "present from the coast to the
highest forests (over 4,500 feet), and from humid forested
valleys to dry, barren canyons of the southern Na Pali
coast." I found this species at all elevations studied,

from the existing power house to the proposed new weir.,
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f. Family Turdidae, Thrushes

7. Shama, Copsychus malabaricus.

There are 17 subspecies of this thrush. These are native
to Sri Lanka, India, Nepal, Burma, Malaysia, Vietnam,
Laos, Java, and throughout Indomesia. Shama is the
Hindi name for this species. It was released on Kauai in
1931. Richardson and Bowles (1964) found the Shama a
"moderately common resident locally, usually in inhabited
lowland areas" on Kauai in 1960. They found it at Haena,
Lihue, and Waimea, and in a mixed Albizia forest, a

casuarina grove, and in kiawe, "thus showing much

adaptability to habitats varying widely in vegetation and .

aridity." I found the Shama to be a common species in

the lower half of our route from the present power station

to the dam and existing weir.

g. Family Zosteropidae, White-eyes and Silver-eyes

8, Japanese White-eye, Zosterops japonicus japonicus. This

race of the white-eye is native to the main islands of
Japan from Honshu to Kyushu and the islands lying between
Japan and Korea. The first Japanese White-eyes (Mejiro)
were released on Oahu by the Territorial Board of
Agriculture and Forestry in 1929 (Caum, 1933). Caum
thought that the species wés “possibly established" on
Kauai by 1933. The White-eye presents an example par
excellence of the success of introduced birds. It now

occurs on all of the main islands, is found from sea
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level to tree line on Maui and Hawaii, and inhabits very
dry areas (e.g., Kawaihae) and those having 300 or more
inches of rainfall per year. There is virtually no
habitat in Hawaii that is not occupied by white-eyes and
I believe it to be the most.abundant song bird in the
islands. White-eyes eat insects, nectar, soft fruits,
the pulp of berries, and buds, so that they can be a
serious threat to farmers. The California State
Department of Agriculture is greatly concernmed about the
accidental release of a related species (Gray-backed
White-eyes, Z. palpebrosa) at San Diege. Two pairs
escaped in 1973 or 1974; 150 offspring have been captured
since then, "Estimates of the potential loss in
soft-fruit crops, should white-eyes ever begin to multiply
rapidly and establish large populations, run as high as

$2 million a year" (Audubon Magazine, September 1982).

h. Family Sturnidae, Starlings and Mynas

9. Common Indian Myna, Acridotheres tristis.

The Myna is native to Sri Lanka, India, West Pakistan,
Nepal, and adjacent regions. The Myna was.introduced
from India "in 1865 by Dr. William Hillebrand to combat
the plague of army worms that was ravaging the pasture
lands of the islands, It has spread and multiplied to an
amazing extent; reported to be sbundant in Honolulu in
1879, it is now extremely common throughout the territory"

(Caum, 1933). The Myna is common to abundant in lowland
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areas of the inhabited islands, being most common in
residential areas and in the vicinity of houses and
barns in outlying districts. Richardson and Bowles
(1964) also found Mynas roosting in fire trees behind
Waiale cabin in the Alakai swamp at an elevation of
3,650 feet. Mynas are common in the lower part of
Wainiha Valley,
i. Family Ploceidae, Weaverbirds and Allies

10. Spotted Munia or Ricebird, Lonchura punctulata.

This Asian species was brought to Hawaii by Dr. William
Hillebrand about 1865 (Caum, 1933). Caum wrote that
the Ricebird "feeds on the seeds of weeds and grasses
and does considerable damage to green rice." Rice is
no longer grown in Hawaii, but thé Ricebird has recently
become a serious pest by eating the seeds of sorghum,
The Spotted Munia is another abundant species on all of
the islands, and it is tolerant of both very dry and
very wet habitats. The birds tend to be nomadic during
the nonbreeding season, moving over large areas in
search of seeds. The birds are prolifié; some nesting
in every month of the year. The birds occur from sea
level to the mountains and, in the past, I have found
it at Barking Sands and at Kokee State Park, The birds
do not inhabit dense forests but are found along jeep

trails and streams in the valley,
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11. House Sparrow, Passer domesticus. -: _
Also called the English Sparrow, the House Sparrow was N
first imported to Ozhu in 1871, when nine birds were :1:
brought from New Zealand (where the species had -
previously been introduced from England). Caum (1933) i
wrote that '"whether or not there were further
introductions is not known, but the species was reported "
to be numerous in Honolulu in 1879." The House Sparrow E:
in North America (first introduced in Brooklyn in 1852) -
became a serious pest, and tens of thousands of dollars :'I '
were spent in attempting to control the population. The "': '
House Sparrow apparently never became a serious pest in " il
Hawaili; it is omnivorous in diet, eating weed seeds as :} !
well as insects and. their larvae, "~ The House Sparrow -
typically is found in the vicinity of man and his :-J
buildings and I did not happen to see any above the #
existing power house. -
j. Family Fringillidae, American Sparrows and Buntings a :
12. Cardinal, Cardinalis cardinalis.
=

The Kentucky Cardinal or Virginia Cardinal was released

on Kaual several times between 1929 and 1931. By the

|

1960s, Richardson and Bowles (1964) found Cardinals in

R

™
the very dry coastal areas of the Na Pali coast and in T
the very wet forests in the Alakai Swamp at elevations
of nearly 4,000 feet. I found Cardinals at all levels ]

in the valley that we surveyed.
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13. House Finch, Carpodacus mexicanus frontalis.

This finch is native to western North America. Birds
were first brought to Hawaii "prior to 1870" (Caum,
1933), It is now an abundant species in residential
and urban areas, in both wet and dry rural areas, and
jn the high ranch and open forest lands on Kauai, Maui,

and Hawaii. Because of their fondness for papaya, the

bird is called the Papayabird in Hawaii. Despite their

liking for soft fruits, however, House Finches are
primarily seed eaters, frequently also eating flower
buds. When experimental crops of sorghum were planted
in former sugarcane land on Kauai, the Chairman of the

Board of Agriculture reported to the State senate in

1672 that a study of the "pird problem in sorghum fields

at Kilauea reveals that Metcalf Farms, Inc., is
experiencing 30% to 50% losses due to feeding by large

flocks of ricebirds and linnets" [House Finches]. This

1oss was significant because of the implications for the

success—-or failure--of small grain crops in Hawaii, and

the resultant effects on the cattle industry in the

state.

IT. Indigenous Birds.
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F. Order Charadriiformes

a. Family Scolopacidae, Sandpipers, Curlews, and Snipe

1. Wandering Tattler, Heteroscelus incanus,

This shorebird nests in Alaska and northwestern British

1
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Columbia. This species is a regular winter resident in =

the Hawailian Islands. The birds usually are seen along t
beaches and reef flats, and I was surprised to find ;I
cattlers along the Wainiha River at all levels of our -
observations, including the site for the proposed new i;

welr at an elevation of about 1,000 feet,. e

b. Family Charadriidae, Plovers vl
2. Pacific Golden Plover, Pluvialis dominica fulva. :
This subspecies nests in Siberia and arctic America. It, _'

too, is a very common winter resident, being found from Ed

sea level to at least 10,000 feet elevation on Hawai%. -

i

During their stay in Hawaii, they inhabit lawms in

residential areas (and even the lawn around the State

Iy

capitol in Homolulu), golf courses, pastures, shorelines,

1. Koloa or Hawaiian Duck, Anas wyvilliana,

=
and open mountain areas. Several plovers were flushed LJ
l .
j as we drove along the jeep road as well as along the -
i e
! river from the existing dam site and upward above 800 bt
feet elevation. .’"t
. -
III. Endemic Birds. ;
1 r\' t
G. Order Anseriformes i |
‘ a. Family Anatidae, Ducks, Geese, and Swans ' !
-

This endangered species occurred on all main islands

except Lanai and Kahoolawe into the 1940s. Man may well
have been the most serious predator on the Koloa because

the birds could be hunted legally during the early 1920s,
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— when the bag limit was 25 ducks per day. The decline
in taro farming, the cessation of commercial rice
growing, and the draining of marshland for development
also led to the decline in numbers of ducks, and the
species was extirpated from all islands except Kauai by
~ about 1960, The State Division of Fish and Game
initiated a Koloa restoration project at Pohakuloa,
Hawaii, in 1972, and captive-reared ducks have since
been liberated on Hawaii and Oghu.

i Swedberg (1967) described the range and life history
— of the Koloa on Kauai. Birds inhabit both lowland areas
- and mountain streams. Swadberg did not have any records
of nesting of the Koloa along the Wainiha River but he

did report their nesting along the Lumahal River; I

_: assume that they also nest along the Wainiha River.
- Dr. Lamoureux flushed one Koloa from the river at an
- elevation above the existing dam,

r? H. Order Strigiformes

- b. Family Strigidae, Typical Owls

;? 2. Pueo or Hawaiian Short-eared Owl, AsiP flammeus

- sandwichensis,

;j The Pueo is a permanent resident on all main islands.

It is not classified as an endangered species. Unlike
most owls, the Pueo is a diurnal species and, therefore,
is much more conspicuous than the nocturnal Barn Owl.

On Kauai it has been found in relatively dry areas as

| S
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well as in the ohia rain forest at Kokee and the upper
reaches of the Walalae stream. Hence, even though I did
not see this owl during our rainy field trip, it

undoubtedly occurs in Wainiha Valley.

1. Order Passeriformes

¢. Family Drepanididae, Hawaiian Honeycreepers.

This is Hawaii's unique bird family., However, nearly 40

percent of the species are extinct and nearly another 40

percent are classified as threatened or endangered. The two

species that I saw in Wainiha Valley are the two most common

of the surviving species.

3-

Amakihi, Hemignathus virens stejnegeri,

The Amakihi was described scientifically in 1782, but
the first nest of the Kaual race was not found unﬁil
1964 (Berger, 198l1). The species ig most commont in the
ohia forests of the Kokee and Alakai Swamp regions, and
nothing has been published to date on its occurrence in
other regions of Kauvai. I saw my first Amakihi at an
elevation of approximately 880 feet along the trail to
the proposed new weir, and saw and heard several other
birds in the mixed forest above that elevation.

Apapane, Himatione sanguinea.

This undoubtedly is the most abundant of the surviving

species of honeycreepers. It typically inhabits
ohia-koa forests, and all nmests found to date on Kauai

have been built in ohia trees (Berger, 1981). I found
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the first Apapane in Wainiha Valley at an elevation of
1,000 feet, The birds were giving callnotes only;
there was no singing, which suggests that the breeding

season had not yet begun,

Marmals of Lower Wainiha Valley

I. Endemic Mammals.

The only endemic Hawaiian land mammal is the Hawaiian bat

(Lasiurus cinereus semotus), a subspecies of the American hoary bat. The

Hawaiian bat occurs primarily om the island of Hawail, where it has been
seen from sea level to 13,200 feet elevation (Tomich, 1969; Kramer, 1971).
Bats have been‘seen along the road to Kokee State Park but no published
studies of the distribution or behavior of this bat on Kaual have been
published. I can see no way that the proposed dam and new weir would have
any effect on any bats that live in the valley. .

II. Introduced Mammals.

All of these introduced species have proven highly detrimental

to man, his buildings, products, and to some of his agricultural products,

as well as to the native forests and their birdlife, HNone, therefore, are
of concern as far as detrimental effects resulting from the proposed
conspruction.

Some of these mammals were first brought to the Hawaiian

Islands by Captains Cook and Vancouver. Feral cattle, goats (Capra hircus),

sheep (Ovis aries), and pigs (Sus scrofa) have been destroying the Hawaiian
endemic forests since 1800, and they continue to cause damage to this day.

With the exception of the House mouse (Mus musculus), all of

the smaller introduced mammals prey on birds and their nests and eggs.

¢ o s = -
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These small mammals include the roof or black rat (Rattus rattus),

Polynesian rat (Rattus exulans), Norway rat (Rattus norvegicus), small

Indian mongoose (Herpestes auropunctatus), feral cat (Felis catus), and

feral dog (Canis familiaris). All except the Norway rat undoubtedly occur

in the upper levels of the valley. Unfortunately, the construction and

operation of the new power facilities will have no adverse effects on these

pestiferous mammals,

Conclusions Regarding Birds and Mammals
- It is my considered opinion that the éonstruction and operation of the
proposed new power plant and penstock would have a very minimal impact on
the birds, mammals, or their habitat.

We can dismiss all of the mammals immediately because all are pesté
in one way or another. The 13 species of introduced birds are abundant
species and also are highly adaptable to varyiﬂé ecoiogical habitats., The
new power house and penstock would have no adverse impact on any of these
introduced birds; moreover, the construction and maintenance of the new
access road (approximately two miles upslope from the existing dam and
welr) would simply provide more "edge effect" for these species.

Similarly, there would be no impact on the two indigeneous species that now
inhabit the river during their winter stay in Hawaii.

The only endangered Hawaiian bird found in the valley was the Koloa or
Bawaiian Duck. Inasmuch as there would be no significant effect on the
river due to construction and operation of the new dam and power house,
there also would be no significant impact on the Koloa, In other parts of

Kaual, this duck is found in the lowlands, where, however, they are
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sensitive to changes in feeding potential of mud flats or reservoirs. The
Koloa regularly moves to different sites during the day in order to satisfy
"one or more of its requirements, such as food, loafing area, nesting

cover or others" (Swedberg, 1967). The best upland haﬂitats consist of
streams and rivers "generally located above 1,000 feet elevation." Hence,
the proposed project should have no adverse impact on the Koloa,

The Pueo or Hawaiian Owl is adaptable to many different habitats,
ranging from native forests to lowland introduced vegetation, ;nd I have
seen it in Kailua-Kona, Hawaii, and in Manoa Valley on Oahu. The proposed
project would have no adverse’ impact on this native owl.

The Amakihi and the Apapane are the two most common species of the
extant honeycreepers, On other islands, the Amakihi is the more adaptable
to the two species in that it feeds in areas where intfo&uéed plant species
grow along with ohia and koa. In past studies on Kauai tEddinger, 1970;
Berger, 1981), all nests of both species have been founﬁ only in ohia trees.
The nesting season had not begun at the time of our field work, so that we
cannot say whether these two species were breeding species in the lower
Wainiha Valley (that is, above 880 feet elevation), or whether they were
only feeding in this area. If the Apapane does nest as low as 1,000 feet
in Wainiha Valley, this would be the lowest nesting elevation recorded for
this species on Kauai. Even in that event, however, the construction and
operation of the proposed new dam and weir would have no effect on either
species because both species depend primarily on chia and koa trees, which
are dominant on the slopes of the valley. The new access road would have
no effect on the birds; both species are common at Kokee State Park where

there are roads and many tourists.
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INTRODUCTION

This report presents the results of a literature search and
archaeological reconnaissance survey of the proposed location
of a hydroelectric powerhouse and its associated access road,
water conductor, weir and transmission line in upper Wainiha
Valley, Kaual ([Figure 1]. The project was intended to deter-
mine the general nature and extent of the sites and to be of
sufficient detail to make a determination of the likely impact
of the hydroelectric project on the sites. The overall purpose
was to provide EDAW Inc. with information which would allow
them to determine whether a feasible design solution for the
project could be worked out in light of archaeolegical and/or
historical remains.

The literature search was undertaken with <three specific
purposes in mind:

1. To gather information about previously recorded arch-
aeological and historical sites in the valley,

2. To find out if Wainiha River had ever been used for
commercial transportation, and

3. To locate old maps of Wainiha valley at the State Sur-
vey Office, as these are often valuable sources of
historic information.:

The field studies involved two major foci of investiga-
tion. Because the construction of a new transmission line on
or immediately adjacent to the Jeep trail which connects the
existing powerhouse with the existing weir would be required,
the first task was a brief inspection of this right-of-way.
The second assignment was to inspect the locations of the pro-
posed powerhouse, access road, water conductor and weir. As
precise siting of the intended locations of these features has
not been done, the field inspection considered the entire allu-
vial flood plain between the Wainiha River and the western base
of the steep c¢liffs. Heavy rain and rising streams hindered
the survey, primarily by preventing inspection of the southern-
most half-mile of the project area, which was not a significant
omission. Photography was also made impossible by the heavy
rain.
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Timothy Earle (1978:32) provided a description of the val=-
ley and the relationship between geography and irrigated ter-

LITERATURE SEARCH

race sites:

Two of the three irrigation systems [Sites 11 and 12 in
report] in the lower valley are located within the
and are indicated to the south of the

Earle's

present project area,

"Wainiha is the second largest ahupua'a
(43.5 km2) in the Halelea district. It
includes the catchment area of the Wainiha
stream which runs about 20 km from Mt. Wai-
'ale'ale to the sea. The coast is 2.9 km
long and includes a small bay and two coral
reefs. The boundary separating Ha'ena and
Wainiha is interesting beause it appears to
divide equitably two major coral reefs be-
tween the ahupua'a. The Wainiha stream it-
self begins in a narrow mountain valley with
many small tributary streams. About 3 km
from the sea, the valley widens somewhat and
the stream becomes braided with numerous is-
lands. There are alluvial areas along the
stream and on the islands, but there is no
alluvial plain at the valley's mouth. An
alluvial plain has, however, developed to
the west of the wWainiha stream in an area
fed by several periodic streams.

"Presently, there are three irrigation sys-
tems in the lower valley, and in 1850 this
area was extensively developed in irrigation
systems on the islands in the stream and a-
long the stream banks. In the interior of
Wainiha, many small irrigation systems util-
ized alluvial pockets along the central
stream and its many tributaries, but most of
these were apparently abandoned by 1850,
Six small irrigated terrace sites were lo-
cated between 4.5 and 10.0 km from the sea
by Bennett [1931:136] and by this present
project. Other terraced areas have been
described by hunters farther inland., The
separate alluvial plain to the west of the
central valley was apparently not farmed
aboriginally by irrigation due to the lack
of a convenient water source."

existing powerhouse on Figure 1.
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in 1931 wWendell Bennett published the results of an arch-
aeological survey of Kauai, listing six sites in Wainiha. Of
these, only Sites 152 and 153 are located near the present pro-
ject area [Figure 1]. all are described here for the back-
ground information they provide about the prehistoric utiliza-
tion of the general valley environment. The site numbers used
were assigned serially Dy Bennett, and have no other signifi-
cance than to identify the sites.

ngite 148. Heilau on Popoki knoll. Popoki knoll is located
next to the road [inland side] in front of Site 149 near the
Wainiha tiver. 1t is said to have heen a heiau site, but
nothing remains to mark it.

nSite 149. Kaunupepeiau heiau, back of the first house on
the first pali east of the mouth of the wainiha river. A flat
place about 30 feet wide and 20 feet deep with stonmes along the
front edge meet the description given by Thrum: 'A 12-foot
open-paved helau of husbandry class; probably simply a place of
of fering.'

ngite 150. Laumaki heiau, on & knoll west of the "Power
House" road, about one mile from the government road, in Wai-
niha valley. Thrum describes this heiau as vq small, open
platform, paved heiau, 2 feet high, of husbandry class.” The
platform measures 20 feet wide and 10 feet deep and faces the
sea. It is paved with river stone. .

vgite 151. Apaukalea heiau, adjoining the "Power House"
road on the east side, inland from Site 150 in wainiha valley.

nThe remains of recent occupation together
with modern stone platforms, walks, Qraves
with tombstones, and other such work, make
the distinction of this heiau difficult.
The heiau consists of a small, square, paved
area about 35 feet on a side. The east wall
is 15 feet wide, and badly tumbled on the
outside, though 3 feet high on the insidge.
The north wall is irregular, about 15 feet
wide, and 2 feet high. A projection inwards
forms a platform 10 by 15 feet. The west
wall is just a trace of stone, but seems to
have been 15 feet wide. The south wall is
of varying width and runs from the rtoad to
the bluff, a distance of 130 feet. It is
about 3 feet high. To the west of this en-
closure is a flat space with two lines of
stone traversing it, while on the east are
two paved house sites about 10 feet square.




"Site 152. Taro terraces, about one mile above the Wainiha
power house on the intake trail.

"Site 153. House sites, on Mauna Hina ridge in Wainiha
Remains of many old house sites and much irrigated
land., The house sites are mostly of the terraced type and 10

Valley.

"This interesting taro section is high on
the side of the valley utilizing a 1little
stream and a small flat area. The hill is
on one side and the stream and a bluff on
the other, leaving a fairly steep section in
between. At one place above the terraces
stones are built across the stream as an
intake, which could, with the addition of a
few more stones, shunt the water into a
ditch which runs between 1large rocks and
dirt walls. All along the edge of the
stream is a wall built to keep the water
from running back. The terraces are from §
inches to 3 feet high.

to 15 feet wide."

Handy [1940:73] discussed Wainiha in his study of Hawaiian

agricultural techniques:

"In upper Wainiha, I am told, there are ter-

races wherever there is suitable. ground a-
long the stream. About one quarter of the
larger terraces in the flatlands of lower
Wainiha are now in use. Just belaow the
power house, which is about 1.5 miles in-
land, some dozen large terraces are under
taro cultivation. Half a mile below this,
in the large area of flatland between the
two branches of the stream, there are sev-
eral sizable plantations intensively culti-
vated in taro. Just above the highway on
the northwest side of the stream there are
about 40 o0ld terraces planted in rice and
about a dozen small terraces. in taro. on
the southeast side of the stream close to
the highway a number of terraces are being
plowed. A quarter of a mile inland near the
poi mill, a large section of terraces south-
east of the the stream is filled with taro.
Bennett saw old terraces about a mile above

the Wainiha power house on the intake trail;

he says: 'This interesting taro section is
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high on the side of the valley utilizing a

1ittle stream and a
also mentions many hou
in the upper valley."

Handy also provides a releva

wpgt a time as late as
alii, the local konih
census of the valley

sea mauka returned up
Enumerating in detail
he gave the
pa-ie-ie, Maunaloa,

exact guota
pPali-eleele,

small flat area.' He

se sites and terraces

nt gquote from Lydgate [1913]:

the reign of Kaumu-
iki making a careful
by villages from the
ward of 2,000 souls.
all the communities,
from each--Naue,
Maunahina,

Pohakuloa, Opaikea, Homai-ka-lani and ending

with Laau, the hamlet
depths of the mountai

farthest mauka in the
ns, where the valley

contracts to a narrow gorge, with a brawling
stream running white in the bottom......All
along up the river, wherever the encroaching
palis on either side leave the least avail-

able space,

the land has been terraced and

walled up to make 11ois.' And so the whole

valley is a slowly
steps, broad in
rise, all the way to

available space was

dwarfs, at least by s
this kind of
These artificial lands
verted to
came, and it 1is only
traveler stumbles upon
through the Jjungle.

to a large population;
not need to discredit
more than the '65 men
Menehunes )" [Handy 1940

None of the literary sSOUrce
niha River had ever been used

ascending
the tread and low in the

agricultural

the wilderness

stairway of

taau, where the last
won, if not Dby the
omeone Wwho understood
. engineering.

have long since re-
from which they
by chance that the
them, beating his way

gut they bear witness

and so perhaps we do
the old chronicler by
of Laau' (listed as
1731,

s consulted indicated that wai-

for commercial transport,

and

this same conclusion was confirmed by Donald Hibbard, Historic

sites Director for the Division of State Parks,
Land and Natural Resources [ personal communication].

row, shallow and winding nature

Department of
The nar-

of this stream would not allow

the use of barges or large power craft, such as steamboats,

there been commerical reasons for doing so,

not. As the project area had

passenger transport on the

river and major

had
which there were

apparently been abandoned prior
to A.D. 1850 (Earile 1978:32), there would have been no need

-6-
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industrial operations such as logging never took place. During
aboriginal times, dugout canoes were used in ocean and estua-
rine waters, and in rivers where .gradients were low. It is
likely that such use was made of Wainiha in the lower reaches
of the river within about one-half mile of the ocean.

Unfortunately, the search for old maps with use ful cultural
information turned up nothing. .
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SURVEY RESULTS

The walk-through reconnaissance confirmed the observatlons
of prior researchers regarding the nature and extent of arch-
aeological remains in the upper valley. Virtually every avail-
able place on the alluvial plains of both the main stream and
the sidestreams between the proposed powerhouse and the pro-
posed weir has been modified by man. The almost continuous
archaeclogical remains noted consist primarily of finely built
and well-preserved irrigated agricultural terraces standng be-
tween 20 to 30 centimeters and 1.5 meters in height. The sys-
tems are similar to those found elsewhere in Hawaii, as for
example, Oahu's Kahana Valley:

"Most of the 120 wet terraces in Kahana val-
ley were built on gently sloping alluvial
areas along permanent streams to form series
of earthen steps for retention of irrigation
water. Most terraces consisted of a stone
retaining wall and the relatively flat land"
behind it; many terraces 1included stone
walls on one or both sides of the flat ter-
race surface" [Hommon and Barrera 1971:43].

Possible house sites, rconsisting of square to rectangular
basalt-rock structures measuring approximately 3 meters on a
side and standing to 50 centimeters in height, were. located on
a low bluff formed by a stream-cut natural terrace. Oetailed
inspection of the vicinity of these features was prevented by
the dense vegetation and inclement weather.

Smaller terrace systems were also seen in small flat areas
along the route of the existing jeep trail (the proposed lo-
cation of the new transmission line], as indicated by Bennett's
survey.
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CONCLUSIONS AND RECOMMENDATIONS

Based on the direct observations made in the field and on
prior experience in similar areas elsewhere in Hawaii, and in
consideration of the lack of mention of important religious
sites in the upper valley by Bennett, there appears to be no
justification for prohibitive archaeological or historical con-
straints on the construction of the hydroelectric system as
proposed. It is highly unlikely that sites of other than agri-
cultural or habitational nature [i.e., heiau, adze quarries,
shrines, etc.] will be found in the project area, as _these
sorts of sites would be more likely to be found on hill- or
ridge-tops above the valley floor. It is true that most of the
area through which the proposed access road and water conductor
would be built is eligible to both the National and State of
Hawaii Registers of Historic Places on the basis of its poten-
tial for providing information relevant to the study of prehis-
toric Hawaii. However, there is nothing of such great signifi-
cance that construction should not be able to proceed once any
adverse effects af the project have been mitigated through
archaeological salvage excavations in those areas directly af-
eccted by that construction.

To ensure that the final route of the proposed construction
will present the jeast threat to the sites, as well as the
least expense to the builder, we suggest that the following
approach be taken. '

1. oOnce the right-of-way has been determined and marked in
the field an archaeologist should conduct a survey of the pro-
posed route of the access road and water conductor, and of the
proposed lpcations of the powerhouse and weir.

2. The archaeologist should designate and mark the areas
which are scilentifically significant and rank them in order of
archaeological sensitivity as well as in order of the estimated
cost for mitigation of adverse effects through salvage excava-
tions. The client should then be given the opportunity to re-
locate the right-of-way o alternatively to contract an arch-
aeologist to- conduct salvage excavations prior to construction.

3. The archaeologist should inspect the final right-of-way
of the transmission line with particular attention to the spec-
ific locations of the powerline poles, sO 2as to minimize the
adverse effects of its construction on archaeological sites.

. 4. The archaeologist should, on a continuing basis, work
in conjunction with the engineers and other appropriate repre-

sentatives of the client to design the final construction route
so as to best balance the client's interest in producing eco-
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nomical electrical power with the requirements of applicable
Federal, State and local statutes protecting significant arch-
aeological and historical remains. Regular monitoring of the
progress of the work should be an integral part of this con-
Junctive approach.

5. Archaeological excavations should be carried out in
those sites or portions of sites which will be adversely im=-
pacted by construction activities. .
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CHARLES H. LAMOUREUX
ENVIRONMENTAL CONSULTANT
3426 OAHU AVE.
HONQLULU, HAWAII 96822

REPORT ON THE VEGETATION AND FLORA OF THE PROPOSED PROJECT SITE
AT WAINIHA, KAUAI
INTRODUCTION

This report is based on a walk-through survey of the site
conducted on December 11, 1982. During this survey I was
accompanied by Dr. A. J. Berger and Jack Hashimoto. Mr.
Hashimoto's skills as a guide and his knowledge of the area

made it much easier for me to conduct a thorough site survey

in the time available. We walked from the site of the present dam
at 700 feet along the floor.-of Wainiha Valley to the site of the
proposed dam at about 1050 or 1100 feet elevation, and returned
along the same route. In the process I made a fairly thorough

- survey of the valley floor, and was also able to survey the lower

slopes of the valley sides using binoculars to aid in plant
identification.
OQur visit to the site was made 18 days after Hurricane Iwa,

and the plants still showed the effects of wind damage. Some trees

had been uprooted or broken, but the main damage in most species
seemed to be loss or damage to leaves. This did open up the
forest to some extent, and made observation of the lower sldpes
considerably easier. It is possible though not probable that
we missed recording some of the less common species which may
have been temporarily defoliated.

The report includes both a description of the vegetation
types encountered, and a flora, or list of the plants found
(Table 1).

VEGETATION

The valley bottom in all parts of the project area where there
is a relatively flat or gently sloping floor shows evidence of
having been used in the past for taro cultivation. The remains
of rock walls defining the individual lo'i are clearly visible,
and the vegetation is typical of what one would expect to find in

LI bt o e £ = i Fae RIS e et a i e e,
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such disturbed areas ag abandoned taro patches in wet windward
valleys. The vegetation on +he lower clopes also suggeéts some
past disturbance. This observation is consistent with recent
archaeological studies which suggest that jevelopment of extensive
field systems for taro cultivation often involved using fire as &
1and clearing tool. consequently, the original vegetation was
often destroyed or neavily disturbed on +he slopes above the areas
where the taro was actually grown. In any case, except for some
of the steeper slopes in the southeast part of the site, upstream
of the Gaging Station near Puwainui Falls, the entire project

site seems to have undergone considerable disturbance and forest
clearing in the past. This was at some later time followed by
development of a new forest after cultivation of taro was abandoned,
probably at some time during the 19th century-.

Most of the old taro patches are covered today by a2 mixed forest
dominated by '$hi'a lehua, guava, and kukui. Other scattered trees
include papala, papala kepau, kxalia, and kopiko. vines of 'ie'le,
pitoi, pi'ia, and koali 'awania are commori. The ground cover is
dominated by the ho'i'o fern and a number of other ferns, grasses:
and weedy herbs are present. The forest is basically a closed one;
with a nearly continuous tree canopy. Throughout the area such
formerly cultivated plants as taro, ti, banana, and 'awa still
persist and are often encountered.

In some old taro patches, which apparently retain more water
and are Swamby, the forest is not developed. instead there is an
open low vegetation dominated by various grasses with honohono,
kamole, and the fern neke.

The lower slopes, extending some 200 to 500 feet above the
valley flooT, support a very open forest, dominated by scattered
15hi'a lehua and guava trees. The tree cover is typically 1.0%
to 20%, and the other 80% to 90% of the slope is covered with the
weedy fern uluhe. Along with the dominant trees, there are a few
other widely scattered, less common trees, including sandalwood
and lama.
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Above the Gaging Station the valley narrows considerably. There
seems to have been much less disturbance here. There is very little
valley floor area, but what there is has a higher proportion of
native species than the valley floor downstream. The forest on the
slopes is more closed, as tree cover increases and the area occupied
by uluhe fern decreases.

FLORA
Analysis of Table 1 shows that of the 88 species of higher plants

(33 ferns and 55 flowering plants) found on the site, 47 (or 53%)
are native to Hawaii while 41 (or 47%) were introduced to Hawali

by man. The high proportion of introduced species is an indication
of past disturbance in the area. In such heavily disturbed areas
one seldom encounters rare, threatened, or endangered plant species,
and such is the case here.

SENSITIVE SPECIES

There are two sensitive plant species which should be considered
in designing the project:

a) one lo'ulu palm (Pritchardia sp.) was found beside the trail
at the Gaging Station at 960 feet elevation. It seems to belong
to a species which has not yet been formally described in the
scientific literature, but which was first discovered by scientists
a few years ago in the neighboring Limahuli Valley. -Until more
is known about the distribution and numbers of plants in the
species, I would suggest that it be treated as a sensitive species,
and that any construction activities avoid the immediate vieinity
of this tree.

b) one plant of an endemic Hawaiian lobelia (Cyanea sp.) was found
within about 50 feet of the lo'ulu palm. The lobelia was not
in flower, so the species to which it belongs could not be
determined. Until it can be precisely identified it would be well
to treat the lobelia, like the lo'ulu, as a sensitive species and
to avoid damaging the single plant known in this area.




MITIGATION

With the two possible exceptions noted above, the flora was not
found to contain any sensitive or rare species, or those likely to
be considered for listing as endangered or threatened species
in the near future. However, the integrity of the native ecosystem
on the valley floor and slopes is greater above the Gaging Station
than below it. 1In designing the project efforts should be made to
avoid unnecessary or excessive disturbance in this upper area.
Downstream of the Gaging Station both valley floor and lower slopes
have been more greatly disturbed in the past, and the project design
would not need to take into account the protection of any specifie
individual plants or species. However, it is assumed that
construction of roads, penstocks, powerhouses, etc.,in this area
would take into account the potential for soil erosion which
would follow removal of vegetation in this area of steep slopes and
high rainfall. In these downstream areas the greatest environmental
effects of the project, as far as plants are concerned, would be
the increased potential for soil erosion, and the probable increase
of weedy plant species which well may spread into the area along
access roads and other cleared areas.
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. WALTER LUM ASSOCIATES, INC.
- CIVIL, STRUCTURAL, SOILS ENGINEERS

December 1, 1982
_ EDAW, INC.

1121 Nuuanu Avenue
- Honolulu, Hawaii 96813
- ATTENTION: Mr. Robert Kitchel!
f} Gentlemen:

Sub ject: Wainiha Hydroelectric Project

- Soi!| Reconnaissance Report
i Wainiha Valley, Kaual, Hawait
- Transmitted herewith is our soil reconnaissance report for preliminary
i studies for the proposed Wainiha Hydroelectric project at Wainiha Valley,
- Kaual, Hawali. - ‘
™ This report includes a preliminary review of the geology and soils of the
— area, geotechnical problems, drilling exploration methods, surficial

mapping and limitations.
uj Respectful ly submitted,
- WALTER LUM ASSOCIATES, INC.
i By
- Jerald W. Shumaker

Engineering Geologist
i JWSzvl
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WAINIHA HYDROELECTRIC PROJECT

SOIL RECONNAISSANCE REPORT

WAINIHA VALLEY, KAUAI, HAWAT |

To:
EDAW, INC.

WALTER LUM ASSOCIATES, INC.

CIVIL, STRUCTURAL, SOILS ENGINEERS

DECEMBER 1, 1982
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SCOPE OF RECONNA]SSANCE

DESCRIPTION OF PROJECT .

REGIONAL GEOLOGY « + . .

GEOTECHNICAL PROBLEMS

TUNNEL ING

A.
B.

-

SEISMICITY . « . &

SITE GEOLOGY « v » « « &

SLOPE MAPPING AND EXCAVATION

APPENDICES:
FIGURE 1 - REGIONAL GEOLOGY MAP
FIGURE 2 - SITE GEOLOGY MAP

FIGURE 3 ~ SOILS RECONNAISSANCE. MAP

FIGURE 4 ~ CROSS-SECTION FROM DOAK COX'S "WAINIHA INTAKE
UNDERFLOW" REPORT, SEPTEMBER 1952
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WAINIHA HYDROELECTRIC PROJECT
SOIL_RECONNAISSANCE REPORT _

WAINIHA VALLEY, KAUAI, HAWALI

SCOPE OF RECONNA!SSANCE

The purpose of this reconnaissance study is to study +he engineeéring
feasibility of constructing @ diversion dam on Wainiha River above
Elev. 1,000 ft, a powerhouse site at about Elev. 740 f+, and an access

road and water conductor system between the dam and powerhouse.

The scope of the study included a review and evaluation of avallable
geologic, soi! and topographic data and reports by others. This report
includes a discussion of geotechnical problems such as site location, dam
foundations, dam leakage, tunneling, slope excavations and drilling

exploration methods for +he dam and powerhouse sités.

The cost for surficial mapping of the sites are included in the costs for

Task 3 which is given in a letter dated October 14, 1982.

DESCRIPTION OF PROJECT

The proposed plan is to construct a2 low diversion weir that will be
located somewhere between Elev. 1,050 ft and Elev. 1,230 + that will
collect the water at its intake structure and conduct the flow through a
penstock or tunnel along t+he westerly side of the river to the proposed
powerhouse site which will be located about 2-1/2 miles downstream at

about Elev. 740 ft.
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An access road along the water conductor from the proposed powerhouse

site to the diversion weir is aiso p!anned.

REGIONAL_GEOQLOGY

Kauai, the fourth largest of the eight major islands of the Hawalian

Archipelago, covers approximately 553 square miles. The island was

formed by the activity of one large shield-shaped voicano. Kauai is one

of the oldest and structurally the most comp | icated of the Hawaiian

jslands.

' Toward the end of the growth of the shield, its summit collapsed and

formed a broad depression or caldera.- Subsegquent faulting and lava
£111ing caused other collapses on +he mountain. The well-defined,

central depression of the Kaual caldera was approximately 10 to 12 miles

across. The caldera-filling lavas are much +hicker and more massive as 3

result of ponding than those flank flows that built ?he major portion of

+he shield.

The rocks of the major shield voicano are known as the Waimea Canyon
Volcanic Series. The thin flows that accumulated on the flanks of the
mountain are named the Napali formation of the Waimea Canyon Yolcanic
Series. The rocks that accumulated in the big summit caldera are named

+he Olokele formation of the Waimea Canyon Volcanic Series (see

Figure 1).
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After the completion of the great Kauai shield, during which no volcanic
activity occurred, a-long period of erosion tormed thick soil over much
ot the mountain. Then, 2 néw period of volcanism began +hat rests on the
erosional unconformity. The eruptions occurred from a series of about
40 minor vents consisting of cinder cones, 2 tutf cone and some lava

cones. This period of volcanism is known as the Koloa Volcanic Series.

Just before and during eruptions of the Koloa Volcanics, voluminous
lands|ides and mudflows brought down large amounts of rock debris and
solls from the steep slopes of’The central uplands and deposited as
breccias at the foot of steep slopes in the Valley ‘Heads. ‘The breccias
and conglomerates Thus formed are named The Palikea formation of the

Koloa Voicanic Series which later buried the Palikea conglomerates.

Later, the stream valleys were eroded to base levels governed by
different stands of the sea. As the sea ro§e inland. around the is!and,

+he valley mouths were alluviated to as high as 250 ff above the present

sea level.

SITE GEOLOGY

The Olokele formation of the Waimea Volcanic Series, that accumu | ated
within the boundaries of the ma jor caldera of +he Kauai Shield Volcanicg,

ponded lavas to 4,000 $+ or more above the present sea level.

Erosion has since destroyed the original surface but remnants are

occupied by surrounding topographic features.




One of the most spectacular valleys in north-central Kaual is the Wainiha
River gorge which is about 11 miles long, up to 3 miies wide and 2,000 to
3,000 ft+ deep along much of i+s length. The valley frends northwestward
in the upper reaches but bends To +he northeast where it crosses the

north boundary of the main caldera (see Figure 2).

The Olokele formation pertains to the project site in this study-.

The individual flows within the Olokele formation are much thicker and
more massive than other lava flows of the Waimea Canyon Volcanic Series.
The dips are low because of %he ponding effect of the caldera walls. The
dip may only be about 2 degrees northward in contrast to other flows

which may dlp 10 degrees fo 15 degrees northward.

Only a few dikes intrude the Olokele formation but they are numerous in

+he Napali formation which accumu lated on the flanks of the big caldera.

No well-developed dike complexes have been recognized but the few that
have been found trend in 2 northwest-southwest strike with steep dips of

60 degrees or more towards +he northeast. Near the center of the

volcanic mass, the dikes may dip at low angles.

Many of the valley-filling tlows show columnar jointing that are nearly

vertical that may display 2 tan-1i1ke arrangement of the columns.
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Some well-cemented conglomerates are probably correlative with the
congiomerates of the‘Palikea formation. The breccias are angular o
subangular rock fragments with an earthy matrix. They are so cemented
+hat hammer blows break through the fragments that are composed of basalt
rock derived from the Waimea Canyon Volcanic Series. Many of the
conglomerates are well-founded cobbles and pebbles and restricted Yo

narrow bands that represent old stream channels.

The breccias and conglomerates were of fluviatile origin and formed by

rock falls, sol} avalanches and mudf lows rushing down the steep slopes of

the central highlands.

The Olokele formation is generally poorly to moderately permeable,
whereas, the lavas of the Napali formation are highly permeable. The

thick-bedded flows of the QOlokele formation have less clinker and other
openings than the thinner lava flows so that their water bearing capacity

Is fairly low.

Locally, some perched water in flows of the Olokele formation may be held
up by ash beds at high levels where it appears in small springs in the

val ley walls.

Dike cutting lava flows may form compartments to impound high-level
ground water. The overflow is commonly $een in seeps and small springs

+hat appear at notches cut in the dikes by streams. The capacity of an

individual dike compartment is probably small.
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GEOTECHNICAL PROBLEMS

Proposed Diversion Weir Sites

1.

Water leakage and water storage

In general, dams built on basalt flows experience high leakage
because basaltic flows are generally very permeable. The
exception to this is the massive flows |ike the caldera filling
tlows which are present in this section of Wainiha Valiey. The
Olokele formation Is probably poorly permeable and leakage
fhrough'fhe massive flows does not appear to be a serious

problem when a dam is founded on rock and the dam is not

desiagned for water storage of large volumes.

I¥f the dam is iocated partly on rock and partly on alluvial
deposits of cobbles and boulders, leakage can be a factor if

+he bouldery material is very permeable.

A few dikes appear to be located near some of the proposed dam
sites. A dike may form a compartment to confine the ground

water and lessen the possiblliity of ground water |eakage.

The dam site near Elev. 1,230+ ft will be located upstream of
at least two dikes and in 2 narrow valley bottom that has
steep-walled sides. The water retention for this site could be

very good because this site is probably all on exposed bedrock.
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The dam site at Elev. 1,13Qi ft will be located between two
dikes located in a narrow, steep-wailed valley, and also, the
water retention could be good if the bouldery material on the
river bottom is grouted or removed and the dam founded on the

bedrock surface.

The dam site at Elev. 1,060+ f+ will be located downstream of a
dike and the valley bottom is not as narrow and has a flatter
east side slope. The water retention is not expected to be as

good as that for the two upstream sites.

For all of ‘the above sites, we suggest that water packer tests
be conducted during the drilling exploration phase to determine

If water seepage is a problem above and below the normal stream

level.

Dam foundation

A 12-ft high dam tounded on the basalt bedrock will have a
suitable foundation. A dam founded partly on rock and partly
on bouldery alluvium would probably require grouting for the
foundation support and to !imit t+he Seepage under the

foundation.
A dam at Elev. 1,230+ f+ will probably be on hard rock.

A dam at Elev. 1,130+ ft will have both abutments on hard rock
and the rest of the dam on shallow(?) boulders in the river

bottom.
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A dam at Elev. 1,060+ f+ will probably have the west abutment
on hard rock and the remaihder of the dam on shallow to fairly

deep al luvial deposits.

Foundation grouting of the boulder deposits may be required

along the river bottom and some of the abutments.

A grouted rock-filled dam is suggested for the three dam sites.
A concrete surface membrane could be used to create a
watertight condition for the dam. Rock-fill material is

available in the vicinity of the three dam sites.

Dam width and storage requirements

Because the width of the valley Eoffom is fairly narrow
(generally less than 100 ft) and a low dam (generally less than
20 t+) Is proposed, the volume for water storage may be a
consideration to maintain any appreciable yleld for the.power

reguirement.

Diversion of water during construction

The valley bottoms at the three sites are narrow with

relatively steep side walis. During construction, the low
water flows can be diverted by some of the following methods:

a. The *two upper dam sites at Elev. 1,130 f+ and

Elev. 1,230 f+ would probably need a tunnel +hrough

the west abutment that would act es a diversion

condult during construction and as an intake structure

atter the dam is completed.
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b. At the lower dam site (Elev. 1,060 t1), the water may
be diverted by a YTemporary cofferdam located along the
east abutment and the water diverted info a2 closed or

open conduit along the west abutment.

Also, a funnel through the west abutment may be

considered similar to that discussed above.

During high flood flows, the construction site would probably

be flooded over.

Proposed Powerhouse Site

The proposed power plant site at about Elev. 740 ft is located near-
+he existing dam and intake structure for the Wainiha Hydroelectric

Plant.

The site is a bouldery alluvial tYerrace and situated

approximately 15 to 20 #+ above the river botfom.

Pfevious #1oods have probably inundated this area and consideration
should be given to designing some kind of protection for the stream
bank and the channelization of high river flows away from the site.
The finished elevation of the sife should be reviewed for possible

flood damage.

The plant bullding foundations may require some grouting depending

on the results of the drilling exploration.

el L Y A A St AT i i e R T [ PR SRS A S DR SRS L

i Ve i S R e it 8 3 G SR




SLOPE MAPPING AND EXCAVATION

Along the river bottom at the dam sites, the rock and boulders are well

exposed. The access road and water conductor alignments are generaily

covered by dense tropical vegetation. Portions of +he alignment are

inaccessible due to dense vegetation and steep siopes. The powerhouse,

site has some grass and dense brush ¢

site is exposed.

Natural side slopes of about 0.8:1, 131 and 1-1/2:1 were estimated from a

U.5.G.S. Quadrangle Map of the area. Most of the slopes would probably

average about 1:1 (1 horizontal to 1 verticall.

Slopes of 1:1 or steeper probably are indicative of rock or rocky

material in the valley walls. This should be favorable for tunneling or

designing fairly steep slopes where sidehill excavations are proposed.

Where the slopes are flatter, say 1-1/2:1, the rock is probably weathered

or interbedded with ash or clinkery materials. Talus slopes will

probably exist 2t slopes of 1-1/2:1 or flatter. Sidehill cuts and

tunneling in these formations may be more prone to sliding and caving

problems than in the dense massive flows.

More detailed mapping should be done after the color stereographic aerial

photos and the +opographic mapping have been comp leted (see Figure 3 for

a preliminary soils map of the areal.

For the preliminary deqign studies and cost estimates, the cuts in dense

hard rock may be at 1/4:1 with 8-f+ wide benches at about a heigh?

interval of 40 ft which would give an average overall slope of 1/2:1.
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Cuts in weathered or stratified rock may be at 3/4:1 with 8-ft wide

benches a+ 40-ft intervals which would make an overall slope of

— about 1:1.

Cuts in talus may be at 1:1 or flatter with 8-f% wide benches and an

overal} siope of 1-1/2:1.

Localized slumping, sliding or rock falis should be expected in the steep

cut slopes given above during the first few years atter construction and

particulariy during rainstorms.

P ]
|
- Malntenance and repairs should be a design consideration.
-
.
-
TUNNEL ING
' i Because of the steep-walied sides of the river valley, tunnels will be

most|y +hrough hard dense rock or rocky material. -Also, the tunneling
may, in some cases, cross through stratified deposits of basaltic rock

- and clinker with some sections entirely through clinker, ash or

conglomerate deposits.

~ Some water seepage problems are anticipated during construction, but
‘ should not be of major concern since only a few scattered dikes to
confine the water are known between the dam sites and the powerhouse
site. Wet tunneling conditions shoul!d be expected and the water probiem

will probably be greatest where the tunnel crosses upstream of a dike

- formation.
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Water seepage and losses +hrough the floor of the water conductor tunnel
could be a concern-if +he basaltic rock formation or conglomerate
deposits are porous. Some tunnel lining with shotcrete should be
considered at the portals and also for short sections of tfunnel where

rockfalls from the roof could interrupt water flows in the tunnel.

EXISTING WAINIHA INTAKE AT DIVERSION WEIR

After reviewing some of Doak Cox's data, the following is 2 general
summary of his work which is downstream from +he general area where the

new powerhouse is proposed at about Elev. 740 ft.

He defines three Types ot gravels in wainiha Valley: namely; the oldest,
t+he Palikea conglomerate, later deposition of an older gravel and the
recent younger gravel. Each of the three fypes varies greatly in degree

ot consolidation and weathering and may be hard- to distinguish between

each other.

The latter two are evident at the proposed new powerhouse site and The

palikea conglomerate is probably 2 few hundred feet downstream (see

Figure 4).

The oider grave! probably extends about 50 ft from +he westerly bank of
the river and about 25 $+ above the present stream leve! to the Pali at

+he southwest side of the valley.

The older grave!l is about 40 ft thick as indicated from a drill hole made

through the gravel info underlying lava rock.
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Two holes drilled near the river penetrated the younger surtface gravel

for about 32 tt+ before entering the lava rock formation.

The water level in the older gravel terrace is several feet higher than

the river level with a saturated width of about 170 ft and an average

thickness of about 20 f+.

Cox's study indicated very little water flow through the older gravel but

large amounts could flow through the recent gravel deposits.

He also believes a large faul+ may cross .Wainiha River near Elev. 500 ft.

The proposed powerhouse site is located about 1 mile south of the area at

Eiev. 740 ft.

DRILLING EXPLORATION

SRR o i

MR L iyt e

Powerhouse Site (About Elev. 740 F+)

We propose to drill +the alluvial terrace site wi+h a fruck-mounted
drill to a depth of about 60 ft. From previous explorations in +the
area, the dense lava rock is anticipated at about 40 to 50-f+

depths. We would core drill into +he hard rock a minimum of 15 f+.

Estimated drilling rates for the powerhouse site are:
Unconsolidated and consolidated

cobbles and boulders « « o + v o v « .« . 10 40 15 f+ per day.
Basait flows . . . . ¢ v . . . . .04 .. 25 ft per day.

For a 60-ft boring, we estimate about 3-1/2 days per hole.
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Diversion Weir

Three possible sites are under consideration. All of these sites

would require helicopter lifts for the men and equipment (see

Figure 5).

Site No. 1

Site near Elev. 1,200 f+ where lava rock is exposed along the

entire length of the dam foundation.

A small portable Concore drill rig or a slightly larger skid
mounted Acker drill rig would be airlifted and set-up where a

tairly level surtace can be located or 8 level platform built

to work from.

Drilling at this site is assumed fo be rock coring.

A drilling rate of about 15 ft per day is estimated. For

2 holes o about 30 f+ each, the drilling would be about 5 days

which includes the set-up time.

Also, some refraction seismic velocity curves could be done on
+he banks of the river to supplement the borings. Another day

should be added for this work.

Site No. 2

Site near Elev. 1,130 ft+ where hard rock is exposed on both
steep banks and the river bottom is covered with cobbles and

large boulders.
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i+ the banks are drilled, the same drill requirements as
discussed for Site No. 1 would apply. The borings would be

deeper, say 50 ft, so each boring would require about 3 days.

The only feasible method o adequately explo?e the river bottom

would be to mount the small Concore dritl on a portable

]

tloating raft plattorm. A 30-ft+ boring should be sufficient to

explore the unconsol i dated material and locate the rock surface

by coring about 15 ¥ into +he basalt flows.

Estimated drill rates from a floating raft for Site No. 2 are:
Unconsol i dated cobbles and

boulders o« « o« » o o a s s o s oo 10 {1+ per day.
Basalt fIOWS « « o o = o o o = o @ 15 f+ per day.

For a 30-ft boring, we estimate +he drilling and set-up time,

about 4 days.

Also, refraction seismic velocity curves could be done behind

the steep rock banks o correlate with the borings.

About 1-1/2 days should be added for the seismic work.

Site No. 3

Slte near Elev. 1,060 ft+ where hard rock is exposed on one bank
of the river and cobbies and large boulders cover the other

bank and river bottom.
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The bank and river bottom in alluvium would probably be each
drilied To about 40-t+ Hepths or 3 minimum of 15 ¢4+ into hard

rock. The Acker dritl would probably be used at this sife. A

scaftold or dritl platform could probably be located over the

boulders in the rivers

The west bank where hard rock is exposed could be explored with

+he refraction selsmic method.

Estimated drill rates fof Site No. 3 are:

Unconsol idated cobbles and

boulders ......--...--..10‘f“i’perday-

Basalt flows o+ ¢ o = = = = * *° . . . 15 ft per day.

For each 40-f%T boring in alluvium and hard rock, we estimate

about 3 days per hole.

The refraction seismic work would take an additional day.

Mappin

The mapping of the diversion weir and powerhouse sites would be done

in the field after +he color stereographic pho+ographs and

Topographic maps are available.
The access road and water conductor alignment between +he weir and

+he powerhouse sites would be mapped both trom aerial photographs

and spot field checks depending on the access over the steep ferrain

and the ability fo visual ly observe surface features in the dense

vegetative cover.
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SEISMICITY

Thg strongest earthquake in historic times in the islands occurred
April 2, 1968 and was centered along the Big Island's south coast. This
earthquake had a Richter magnitude of about 7.5 and caused serious damage
across the entire island even stopping clocks as far away as Honolulu.
Practically all earthquakes on the isiands of Hawaii and Maui are

associated with intermittent volcanic acfivi+i. Potential earthquakes on

Kaual can be caused by deep-seated tectonic forces and not from the

indirect action of volcanic activity. Recent explorations by geophysical
methods show that faults and rift zones cut through the major Islands and
that these faults are branches of a giggnfic fracture system known as the

Molokai Fracture Zone.

The magnitude of Hawaiian earthquakes was not routinely determined

IdcaIIy until 1958. Prior to that, magnitudes of large earthquakes were .

measured by selsmograph stations on continental United States, usually by

those at the University of California at Berkeley and Columbia

University, from their own seismograms.

The Uniform Building Code and the Corps.of Engineers Manual EM 1110-2-106
assign a Zone 0 seismic risk rating for Kauai for design considerations
Zone 0 is described as no damage resulting from an intensity earthquake
on the abridged Modified-Mercalli scale of three. The equivalent Richter

scale is a magnitude of 3.5 1o 4.2,

The earthquake potential in the area may be insignificanf; For this

study, seismic coefficients of 0 for Zone 0 and 0.025 for Zone 1 could be

a consideration.
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Qa [JYQUNGER NON-CALCAREQUS SEDIMENTS
Unconsolidated alluvium

Qao[ JOLDER NON-CALCAREQUS SEDIMENTS

Poorly to moderately well consolidated alluvium
Qki [ JKOLOA VOLCANIC SERIES

Lava flows erupted from vents

Qkpl |[KQLOA VOLCANIC SERIES

Palikea formation - masses of breccio
and beds of conglomerate

TwoGWAIMEA VOLCANIC -SERIES
Olokele formation~- consists of thick flows of
basalt accumulated in a broad caldera aot the

FIGURE 2
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WALTER LUM ASSOCIATES, INC.
CIVIL, STRUCTURAL, SOILS ENGINEERS

summit of the shield




4 SE

~DA

rRT ROUGH MOUNTAINOUS LAND
Very steep land broken by numerous intarmittent
drainage channels. The soil mantle is generaily
very thin{l to10inches thick over Saprolite).
Usually the Soprolite is relatively soft.
Rockland , rock cutcrop, soil slips and eroded .
spots make up 20 to 40% of the area.

KUL KOLOKOLO EXTREMELY STONY CLAY LOAM (O1to 2% slopes)

Wall-drained soils on stream bottoms. The soils
developed in alluvium washed from upland soiis
the soil is extremely stony and subject to domaging
overflow. Some oareas are very bouldery. The
surface layers are about 60 inches thick over

stratified olluvium,
Shrink - Swell potential -~ Moderate

usc - MH

HiE HANAMAULU STONY SILTY ‘CLAY (IO to 35% slopes)

Wall-drained soils on stream terraces and steep
terroce breaks. The soils deveioped in aliuvium
woshed from uplond soils. The sub soil is about
60 inches thick over a substratum consisting of
weathered pebbles , stones and boulders.
Erosion hazard — Moderate to severe

Shrink~ Swell potential - Low

usc — MH :

FIGURE 2
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KAUAL, OAHU ,MAUL MOLOKAI AND WAINIAA VALLEY , KAUAL , HAWALL
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ESTIMATED WEIR SITE CONDITIONS
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L IMI TATIONS

in general, soi| formations are commonly erratic and rarely uniform or
regular. The estimated soil conditions are hased on visual observations
at the site at about the time of +his report and may not represent
conditions at other locations, or at other dates. Soll conditions and

water levels may change with +he weather, passage ot time, construction -

methods, improvements or changes at The site.

Should soll conditions much different from our estimates be observed,
encountered, or otherwise indicated, we should be advised immediately to
review or reconsider our recommendations in light of the new

developments.

This sol| reconnaissance report was prepared only for preliminary studies
of the site. [If there is a substantial lapse of time between The
submission of this report and the start of desiagn studies at the site, or
i+ conditions have changed due fo natural causes, plan changes, or
construction operations a+ or adjacent to the site, it is recommended
+hat this report be reviewed to determine +he applicability ot the
recommendations considering the time lapse, changed conditions, and
changes in the practice of soi| engineering.

‘Our professional services were. performed, findings obtained and

recommendations prepared in accordance with generally accepted soil
enqgineering practices. This is in lieu of all other warranties expressed

or implied.
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GEORGE R. ARIYOSH)
GOVERNON OF MAWAIL

tigs

SUSUMU ONO, CHAIRMAN
BOARD OF LAND & NATURAL ATSOURCES

EDGAR A. HAMASU
DEPUTY TO THE CHAIRMAN

DIVISIONS:
AQUACULTURE DEVELOPMENT
PAODGRAM
AQUATIC RESOURCES
CONSERVATION AND

STATE OF HAWAII RESOUACES ENFORCEMENT
CONVEYANCES
FORESTAY AND WILDLIFE
DEPARTMENT OF LAND AND NATURAL RESOURCES LAND MAMAGEMENT
P. Q. BOX 621 STATE PARKS

WA
HONOLULU, HAWAL! 98809 TER AND LAND DEVELOPMENT

JUot e REF. NO.: CP0-2295
' FILE NO.: KA-1/10/83-1545

Mr. Randall J. Hee,
Engineering Superintendent
McBryde Sugar Company, Ltd.
P. 0. Box 8

Eleele, Kauai, HI 96705

Dear Mr. Hee:

Thank you for your letter of June 27, 1983 relating to the Draft
Environmental Impact Statement for the Wainiha Hydroelectric Project and
in particular the concerns raised in our response dated June 22, 1983.

While the Departmeént does not have any specific programs for the
continuous monitoring of stream fauna in the State, the Department however
1s mandated under Chapter 171-3 of the Hawaii Revised Statutes to "manage,
administer and exercise control over public Tands, the water resource,-and
minerals... The Department shall also manage and administer the State parks,
historic sites, forest, fish and game reserves of the State, ...". :

Although we have in our hands some unpublished data of a survey of Goby
populations of various streams on Kauai, a review of our files does not
indicate any formal request made by McBryde Sugar Company or EDAMW, your con-
sultant to the department for such information. We understand the concerns

. government agencies have regarding the impact your project may have on stream

fauna and we are more than happy to share our knowledge and information with you.

Enciosed please find a copy of the unpublished data mentioned entitled
"Survey of Goby (0'opu Nakea) Populations in the Waimea River, Hanalei River,
Wainiha River and Hanakapiai Stream, Kauai, March 9-11, 1970." I hope that the
additional information will help you to evaluate the environmental impact and
preparation of the Final Environmental Impact Statement. Should you have any
questions, please don't hesitate to contact Anne Lo-Shimazy at 548-7837.

Yours very truly,

/‘§USUMU ONO, Chairman

Board of Land and Natural Resources

Attachments

cc: Div. of Aquatic Resources
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RS Waimea River, Hanalei River, Wainiha River and
Hanakapiai Stream, Kauax, March 9 11 1970
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WAIMEA RIVER - 3/9/70 Stream condition very lcw '

LA
- - fet 3

Station 1. Kekaha Ditch crossing: Pool' 50' x 104' (T L.= 500 )
: "._ﬁ ; Nakea as follows: - ﬁﬂ‘ Other Species
. 073"=-=33 fish L e R) swordtail ---many
" 3-6"-==35 o e 2) tilapia weeoe 6 (7“
"f- gn__,_ 6 n o h ’ . - . ..

oot e 76 £18h/5,200 sq. ft. -fanmEHlfgiéinp;L p

T or 14.2 £ish/1000 sq. ft. PTELT

: _Statioﬁ 2. }k.mile below Powerhouse. Pool 25' x 118' PR
ehn gt - N R T T &

vowewsl 700 © Nakea as follows: : - Other Speczes
Can 0-3"---80 fish . oD swordtail---12 large L
: 3 6"-==bb " . -i-: S b e L S
il . 6-9Me-= 8 U ' T A R o
- 132 fish/2, 950 sq. ft. ot R AR )
- ot 44.7 £ish11000 sq. Et.' T S

Seation 3. TFoot of Kukui Trail. Pool: 30' x 134" }'ihfﬁF'i&@”'- L SR
Nakea as follows: - T " Other Species:
0-3"---3 fish 1) dojo---(2-8"

3-6"-=-2 " : (3=very large .
§=9Ma=a3 " ' o I AR o
9-12"--1 " " . : P e ' . _-. o :hl

S T Fish/4,020 sq. ££. - Ll e enng A v T
o 2.2 fish/lDOO sq. fro I SR v

Station 4 Upper USGS gaging station. Pool 30' X 128' !

':'-I-‘,.' ,.' s Y] Lo
AL e e CSISTE - SRS R €t RPUERIRITE IR WY TN s S S e

3
Lt . o
¢ s

W . ‘j'Nakea as follows- vt T ~-0ther Species:
et DR -la -J it 0_,3“_--9 fis'h e mprEAIE -.l.- o--%-.l‘- o0 P None . eaw b--t-_-'_;éx';;"
- . ".',?, IRTN MR '_3_6"--..4 n I ‘-.-";.‘1:-....-.'.-.'_..-3'-'. . .('?",._"_. :_ . .;-.”: I r o ..' .“- _ T

6-9"m-=l "

g-12"-=1 "
18 fish/3,840 sq. ft. .
or 4.6 fish/lDOO sq. ft.

Station 5. Above Poomau Falls. Pool: 18' x 86"

No Fish

bl . . " . e, L. . am P A, wesmewe v I R 1 '.i

"




2

or 10.5 f;sh/5q..§t._,';w

Station 3. 1/2 mile below Kaapoko Stream.

L,

Nakea as follows:
- 0-3"==-6 fish
A 3- 6"==17 -1
-~ 6- 9"--12 "

35 £ish/3,936 sq. f.
or 8.8 fish/lODO sq. fe.

L]

WAINIHA RIVER - 3/10/70 Stream cond:.t:.on very

137 £ish/13,000 sq. f£e. ..

'.‘..: T ..._.‘_i_ ) "J " A ‘r - _' .. |‘P.L;’g'.‘h‘l -,
Pool: .2&' x 164' R
" * Other species" . :'_:'.' @

1)
2)

low

]

,

Head of estuary.

L

.Station 1,

ulﬂ(’:\t’“il‘f L AL FRNPOPR PN ‘‘Nakea as follows :’i 'f;f:':i_'i" ("t‘f !J'
' ! 0-3"==2p fish o . e
T T T 1 =212 » -.,‘é:':.':..'-.‘-..';..:;ae

. ! iy 6= 9"---2 " .-._‘.'- :__.
- ) . 20 fish/é ooo sq. ft.
_ or 5.0 £ish/1000 sq. ft.
‘ r Station 2,

Not Surveyed

1

| !

i
1

I

{ I

L

N it B R et i s R Rt b B Y P ke BV e

40' x 100 section

..... s .h..mn 2)

-
1..'0‘

- 1)

......

Ll R et T -—-—--..--.A

~HE Statden 1. I.ower USGS gaging st:ation. ?oo'.lﬁ_ 40" x 230" ,c~k o
- i Nakea as follows: : "‘:',;""'"- ":‘ "_"' j":“fi;"‘:';,~'_'-Other gpecies:
' 0=3"-=x4 fish ."\""_'f'_.;_ D0 T1) M. lar---fair
) s 3-6"-—-11 " ‘.. 2) swordtail--fair ,
— - ~15 £ish/9, 200 sq. £t. : 3) aholehole--few :
T ;. . .or 1.6 fish/lOOO sq. ft. . 4) akupa-~few SR el
B N . .-+ 5) anihaniha--abundant ' : .
T ' 8) tilapia--few (very 1ge ) -
. " .t ' e - T . A . ~:7 ity Wt ."-.:. ThES
M“’" s "'"Station 2. Midway between stations 1 and 3. Pool- 50' x 250' B ? e
e . Nakea as follows: +... Other species: .... o -
J S Cete s _.0"3""“42 fish T 7i1) M. lar--emany ; L
o tgr R +3e6ema58 M T et T I
. 5 9::___37 " H

nopili--few
M. lar--many, all sizes

PR

N
. ey
e ia- e e
[ R )
oot

Hd .

¥ Dther SpeCieS. ""“ ikwﬁ'?ﬁmi"j'{é;? 22;3-’-’3"’

anihaniha=-=-«-fey el b e
nopili-~=few -+ .uz :-t,,‘;:s.wu. -.....t.‘a.n.&..... daiae
hinana (aniha)--few

- - .i.-..._ ..'---

aholehole-~-few _' Rz v t--:f T I
mullet--1 fish . R o
swordtail--few L
‘.-.' S
|
!
|
'.' bl . imie - -
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Nakea as follows. ;-
"0-3"---B2 fish
.'.,":3"6"---72 :n

. -..-‘..' ...- .. 9 12"__ 1 1) . . y Soey
S ‘188 Fish/4,875 sq. £t.”

TRt o ”ﬂj'ﬂ” or 38.5 fish/lOOO sq. ft.

LT ‘
CEATIINS T NE 10
L ;

Station 4. Pool: 2&' X 82' (Pali Pool)

. v,
';?"._-' ‘f )-‘g,n- u\.'}.r'--.*- 2. Nakea as follows: ..o -\-m;.:pn k) g

L ]

rm‘-‘ 3‘ -‘sﬂ' -ﬂ'rw 'N’ r. Ay B=9==]] g.,"

FEREERSIINERS F ST S

0-3"---14 fish S

i Y 3-6""‘48 [L]
L3 ;.';l-‘l:—‘ '-._'-.,‘ 6 9"___22 n "L e

';ff -9a12M-- 1 e
85 Fish/1,98 5q. ft.
or 43.1 fish/lOOO sq

1..-_

Station 5. Pool: 20' x 124' (Mauna Hina)
- Nakea as follows:
3-6"===11 fish T
6=OMea=20 " EREN o
9 12"-_ 1 11 *
: 32 fish/2, 480 sq. ft. .
or 12.9 fish/lOOO sq. ft.
Station 6. Pool: 20' x 164°,
Nakea as follows:
0=3"===2 fish
3uflacnty - R

Lo e ',:“‘ 9-12"-13 "

" ,o- T o e

¢

31 Fish/3,280 sq. ft.

N3 - ‘-..

A “'_ or 9.4 £ish/1000 sq. ft.

Station 7. Pool: 20' x 62',
Nakea as follows:
9-12"---1 fish

1 fish/1,240 sq. ft.

or 0.8 £ish/1000 sq. ft.

ft.

1/2 mile below upper intake .. . ..° jﬂ:”'

Nt At po———. o oa—— ooo—
. - . M
ool 3 Akl o a-‘:-'.'.--'-t'.'.-‘~..:'4‘7|J.‘. S aEen Ul £,
* . v
. Veene g

1/2 mile above upper intake

—
: -
L e e :
wwme Tpe e TR Y- waae €
PSS o ARe s P KL & SR vy R I S
RN g -

. S et e RPN T ., -
~.Other species: . :@. .- : |
o Fe b : P

akupa--~few
anihaniha--few

nopili--few - rp.eegy - o 77
g% N ;

" '4) swordtail-~abundant fé$ﬁ. y e
X H
. . e e [
; VI L T 1 i

th, v PRI
.‘.’.5 .3 .“' L“ o . -"!'.'".".'.. -

«wOther species:-
1) nopili-=--few

.
-

. - "o s IR .-
ORI AR AR LR RS PR ol
L. - ' ¥t
) S -'.. ~

. ERIRtTORLLEY -
L T -

Wiy TR LIV

LY ) ’—‘
Other species: : -
.. 1) nopili--«few .. : $t
: -
. {1
. =l

H
L
..‘....._l

1

. Other species: .., e 04.
1) nppili---few

Other species: N T
1) nopili---few - —

ES

._“;J; |
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- ;_“'iﬁ Station 8. Ppol: 30' x 135', USGS gaging s:acion ":T“n . _-:"-.' L ‘
" L -Nakea as follow3° 2 _ Other species L N ;}.: .
- NN "0-3"---2 fish o ' 1) nopili---few = K i
— '. . : eyt . .’ 3 6""‘"4 1] LI G‘ L TPV N 7 L PR . . - e . :'-_.;. - LERIEN
P "76 Menndy "_w'ﬁf' Z.ff “13“ ST e P -
_'.‘; "-‘-: . -.E ‘e R - 2"__6 n L . . . o . ,-‘ L “.'_.“:.- :.‘.‘”- ‘- LA
—.cEn sy T T easn/a,050 sq. ft. . o eV
s ‘ . or 3,9 fish/lOOO 5q. ft, T e e i e
CTi ST ’ o . e :
L

o ":'HANAKAPIAI STREAM - 3/11/70, moderately low water condition R T

C 0 e R e Nakea as follews: . | YiL 0w s 4w Other species: Cemdm e e i
LLL s Voo, 0=3"-ec26 £ish 7. .- 0777 1) nopili~e-abundanc S
A T R S "+ 2) wi-~=abundant '
e T -D-REEES b B welewt -, 3) grandimanus---abundant
o ' 9-12"-- 1 v Ly -".Z;'.' S T e e ar . e

12-15"=a 1 ® el e e, e

58 Fish/1, 470 sq. I _ - '

or 39.4 fish/lOOO sq. ft. :

[

.

1

Station 2. Pool: 18' x 62', Loop Trail crossing

(I

Nakea as follows: ' " Other species: ° T

0-3"-=<40 fish ' ’ 1) nopili---abundant

3-6"-=-10 " o - 2) wi-~-fair v

6=6"ccn 2 " s . . SN
52 fish/1,116 sq. fc. . 7 DA
or 46.5 £15h/1000 sq. ft. G e

. . S v e e
sedrms b et - THE b b et + ———————— e . -

- "« Station 3. Pool: 25' x 100' 1% mile from stream mouth N
O SV A '_'—T—"'—"'- weliagd T e .t ML-..'.:\ o REIS U ST e S WBACE, -"""N\D"vt’aﬂe,

|

-

.

I;.;J.
! I
!

“'fﬁ T = Nakea as follows: bkt i tedes o Other gpecies:
. :‘.g.n;_._.-,.v.-.---... o .r..bo 31|___30 fiSh s m;t..ak.é .4.4-5...-.‘-4..-1.
WL R 361y
. 629"maa 6 tr
39 £ish/2,500 sq. ft. :
or 19.6 fish/lOOD sq. ft. - e e e

e .-._:-“,,...._‘.. R S

Tt A
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vt
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< StaEionﬂl " Pool: 15' x 98' 300 ards from mouth it ”ﬂ’*“*ufﬁ*-~wm-wra_.uv-dm'1
LTS [Pl A ? ¥y

Siien - 1) nopili---abundant ‘fﬁféf“-“%éuﬂﬂ'h-
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. - Comparison of the 0'opu Nakea Population in Wainiha River
: 1953 and 1970 :
i
1953 (July and December) 1970 (March)
- Distance Above Elevation Above Number O'opu Number O'opu Percent
., Station River Mouth Sea Level Nakea Per Nakea Per Increase oOT
Mumber (Miles) (Feet) * 1000 Sq. Ft. 1000 Sq. Ft. - Decrease
T 0 2 1.8 5.0 . n.. +277.7
.2 Y7 25 B T T e
* 3 1-1/2 75 S 54.6 '38.5 = 29.5
- 4 2-1/4 150 ' 68.3 43.1 « 36.9
B s 7 T30 - 313 . 12.9 . - 58.8
6 3-3/4 550 . 23.3 9.4 = 59.7
. 7 4-1,2 : 700 . 9.6 0-8 - 91-7
. 8 5-1/6 - 850 . 8.2 3.9 - 52.5
L TOTALS:  197.1 113.6
- . (Sta. #2 omitted)
" Net Decrease: 82.5 fiah or 42.4%

Suzmarized Results of Goby (0'opu Nakea) Survey
- in the Waimea River, Hanalei River and
' * Hanakapiai Stream, Kauai, March 9-11, 1570

e Distance Above Elevation . .
—River and Station River Mouth Above Sea No. Nakea
_——Date Number (Miles) Level® (Feet) = Per 1000: Sq. Ft.
_.J . 1 ’ ke 4-1/15- ot 40 - o T SROTE ., 14.2 ' "f
— Waizea 2 714 . a0 447 |
} 3/9/70 S _ ‘ :
- 3 10 - 650 2.2
- A 11-1/2 840 . 4.6
p 5 < 13-3/6 1380 ___No Fish
B 1 -5 35 1.6
— Hanalei 2 8 240 ' 10.5
; 3/9/70 '
'"‘ '3 10-3/4 600 8.8
—; 1 /8 60 39.4
Hanakapiai 2 1 ' 400 46.5
=1 3/11/70 .
1_! 3 1-1/2 600 19.6
E;.‘.J. T ™ ot T e

iyt GBS o AL e L e RIS I NPT R LR RS S D L o SR A = PR .u..-mi\-»-,A-..-.m'-'.u&‘..';.-‘.)v':"i'\\‘:ma .
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COMMENTS AND RESPONSES DURING REVIEW PERIOD

The comment letters and responses are in the following sequence:
1. U.S. Coast Guard

2. State of Hawaii Department of Defense

3. State of Hawaii Department of Agriculture

4. U.S. Air Force

U.S. Army, Directorate of Facilities Engineering

1
o

6. County of Kauai Department of Water

ER
>

U.5. Havy

8. State of Hawaii Department of Accounting and General

""i Services

; 9. Kekaha Sugar Company, Ltd.

:j 10. University of Hawaii Water Resources Research Center

U 11. U.S. Geological Survey

‘ 12. State of Hawaii Office of Environmental Quality Control

r' 13. U.S. Soil Conservation Service |
14. State of Hawaii Department of Health

ZE 15. State of Hawaii Departrent of Transportation

- 16. U.S. Fish and Wildlife Service

o 17. University of Hawaiil Environmental Center

T} 18. Life of the Land

= 19. State of Hawaili Department of Land and Natural Resources

L_ 20. U.S. Army Corps of Engineers
21. State of Hawaii Department of Planning and Economic

71 Develcopment

22. Citizens Utilities Company, Kavai Electric Division

Note that there is more than one correspondence for some of the
agencies and organizations listed above.
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us Department Commander  (dpl) ' Prince Kalanianaole
. Fourteenth Coast Guard District Federal Buildi
omenSpoﬂOtlon ourtean ast Gua tri ::‘ma;\rll.a M%;n:u?ll%
|m°d m onclulu, Hawa
Coostéuard Phone: 546-2861
11000
Serial 551
26 May 1983

Susumu Ono, Chariman

Board of Land and Natural Resources
P. 0. Box 621

Honolulu, Hawaii 96809

Dear Mr. Ono:

The Fourteenth Coast Guard District has reviewed the
Environmental Impact Statement on the Wainiha Hydroelectric

Project in Kauai and has no objection or constructive comments
to offer at the present time.,

Sincerely,

J. E. SCHWARTZ
Commander, U. S. Coast Gu
District Planning Officer
By direction of
~ Commander, Fourteenth Coast Guard District

Copy: "Mr. Randall J. Hee
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cMcBryde

SUGAR COMPANY, LIMITED
June 3, 1983

J. E. Schwartz

Commander, U.S, Coast Guard
District Planning Officer

Prince Kalaniaole Federal Bullding
300 Ala Moana Blvd.

Honolulu, Hawaili 96850

Dear Commander Schwartz:

This acknowledges recelpt of a copy of your letter dated 26 May 1983 to
Mr. Susumo Ono concerning our Wainiha Hydroelectric Project.

Thank you for reviewing our Environmental Impact Statement and your interest
in our project,

Please feel free to contact me if you have any questions concerning the
project.

Sincerely,

DotV e

Randall J. Hee
Engineering Superintendent

RJH: jn

ces EDAW, Inec.
1121 Nuuanu Avenue
Suite 203
Honolulu, Hawaii 96817

#03214
Diskette #00024A
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RECEIVED -

JUKZ ‘ees
Iy
EDAW Inc. .|
-
State of Hawaii ! ll
DEPARTMENT OF DEFENSE
OFFICE OF THE ADJUTANT GENERAL '
3949 Dismond Head Road :
Honoluly, Hawaii 96816 ti
3 . MAY 1983 -
HIENG L
il
=
e
ﬂ .
Mr. Susumu Ono, Chairman I
Board of Land and Natural Resources :
Honolulu, Hawaii 96809 i .
ool ]
Dear Mr. Omo: i
o
Wainiha Bydroelect#ic Project wf ‘
Thank you for providing us the opportunity to review your proposed project, -
"Wainiha Hydroelectric Project' Eavironmental Impact Statement. a !
We have completed our Teview and have no comments to offer at this time. _1
: A
Yours truly, =
‘].1 ;
I
-
JERRY M. MATSUDA
Captain, HANG g !
. Contr & Engr Officer :
ce: u{Randall J. Hee ﬁ :
Env Quality Commission w/EIS |
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RECEIVED

Mcgﬁwé o JUN 1 3 1383

SUGAR COMPANY, = LIMITED EDAW Iinc.
June 7, 1983

Jerry M. Matsuda, Captain, HANG
State of Hawaii

Department of Defense

Office of the Adjutant General
3949 Diamond Head Road
Honolulu, Hawaii 96816

Dear Captain Matsuda:

I have recieved a copy of your letter to Mr, Susumu Ono dated 31 May 1983
regarding the draft EIS for our Wainiha Hydroelectric Project.

Thank you for reviewing the draft Environmental Impact Statement. Please feel
free to contact me if you have any questions about the proposed project.

éincerely,

Lz ) Foe

Randall J. Hee
Engineering Superintendent

RJH: jm

ce: EDAW, Inc.
1121 Nuuanu Avenue
Suite 203
Honolulu, Hawaii 96817

#03324A
Diskette #0002A
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JACK K. SUWA

GEORGE R. ARIYOSHI
CHAIRMAN, BOARD OF AGRICULTURE

GOVERNOR

H
*
RECEIVED
[ __]
State of Hawaii VR !
DEPARTMENT OF AGRICULTURE JUN 6738 .
1428 So. King Street A w ‘
P. 0. Box 22159 C. ,
Honoiulu, Hawaii 96822 . ED n ¢
June 1, 1983
’-l
E
MEMORANDUM
-
TO: Mr. Susumu Ono, Chairman ¢
Board of Land and Natural Resources
State of Hawaid -
i

SUBJECT: Draft Environmental Impact Statement (EIS) for
Wainiha Hydroelectric Project
McBryde Sugar Company, . ™
TMK: 5-8-01: 1 and 5-8-02: 2 v
Wainiha Valley, Kauai

=
The Department of Agriculture has reviewed the subject EIS an ' v ;
offers the following comments. - . 3
According to the EIS, there are several taro and watercress - v
patches situated within Wainiha Valley, the production from which
appears to be "...for local and home consumption rather than commercial =
sale" (EIS, pages 60, 70). These uses are downstream of the proposed i

project. It 1s further stated that "The water supply available to
taro farmers will continue as before, since the diverted water will be B
returned to the stream above the taro patches" (EIS, page 99). i

We suggest that the EIS identify any other agricultural activities
mauka or makai of the taro/watercress patches that currently utilize stream :]
water and that may be affected by the proposed project. Furthermore,
if such activities exist, the EIS should indicate measures that may be
taken to ensure adequate stream flow of these activities. =
e

Thank you for the opportunity to comment.

.
. J

ACK K. SUWA *

Chairman, Board of Agriculture i

cc: Mr. Randall J, Hee el
c¢/o EDAY, Inc. vl
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cMcBryde

SUGAR COMPANY, LIMITED

June 6, 1983

Mr. Jack K. Suwa
Chairman, Board of Agriculture
State of Hawaii

Department of Agriculture
P. 0. Box 22159

Honolulu, Hawaii 96822
Dear Mr. Suwa:s

Thank you for your review comment on the Environmental Impact
Statement EIS for the proposed Wainiha Hydroelectric Project.

Agricultural activities in Wainiha Valley are confined to the
Rural District, as indicated on the map in Exhibit IV-2 of the
EIS. This area is at least 4.5 miles downstream of the point at
which all water diverted by the proposed project would be
returned to the stream. Therefore, the proposed hydroelectric
project will not affect water availability for any agricultural
activities.

Very truly yours,
McCBRYDE SUGAR COMPANY, LIMITED

Ozt | fev

Randall J. Hee
Engineering Superintendent

cc: Department of Land and Natural Resources

-~
- .0 BOX 8+ELEELE. KAUAL HAWAII 96705 - TELEPHONE (808) 335-5111
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AREPLY TO
ATTN OF:

SUBJECT)

To:

* Chief, Eﬁgrg

RECEIVED
DEPARTMENT OF THE AIR FORCE

HEADQUARKTERS 15TH AIR BASE WING {PACAF) JUN 2 1983

HICKAM AIR FORCE BASE, HAWAII 96853
EDAWV Inc.

DEEV (Mr Yamada, 449-1831) » 1 JUN 1983

Environmental Impact Statement for the Wainiha Hydroelectric Project

Office of Environmental Quality Control
550 Halekauwila Street, Room 301
Honolulu, HI 96813

1. This office has reviewed the subject EIS and has no comment relative
to the proposed project.

2. We greatly appreciate your cooperative efforts in keeping the Air
Force apprised of your project and thank you for the opportunity to
review the document., We are returning che draft EIS.

1 Atch

Envmt] Plng Div Draft EIS

Directorate of Civil Engineering

Cy to: Mr Susumu Ono, Chairman
Board of Land & Natural Resources
P. 0. Box 621
Honolulu, HI 96809

44r Randall J. Hee
c/o EDAW, Inc.
1121 Nuuanu Ave., Suite 203
Honolulu, HI 96817
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cHicBryde

SUGAR COMPANY, LIMITED

Mr. Robert M, Okazaki
Chief, Engineering

and Environmental Planning Division
Department of the Air Force
Headquarters 15th Air Base Wing (PACAF)
Hickam Air Force Base, Hawail 96853

Attention DEEV (Mr. Yamada)

Dear Mr, Okazaki:

RECEIVED
JUN 13 1983

EDAV Inc.

June 7, 1983

I have received a copy of your letter to the 0ffice of Envirommental Quality
Control dated 1 June 1983 concerning the draft EIS for our Wainiha

Hydroelectric Project.

Thank you for reviewing the draft Environmental Impact Statement, Please feel
free to contact me if you have any questions about the proposed project.

Sincerely,

Randall J. Hee
Engineering Superintendent

RJH: jm

ce: EDAW,Inc.
1121 Nuuanu Avenue
Suite 203
Honolulu, Hawaii 96817

#0331A
Diskette #00024
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RECEIVED
JUNS  ‘3e,

EDAW Inc.

-

June 1, 1983

Directorate of Pacilities Enzineering

¥r. Susum: Ono, Crairman

Board of Land & Natural Resources
P.0. Box 621

Hoaolulu, Hawaii 96809

Dear Mr. (mo:

The Draft Envirormeatal Impact Statement (DEIS) for the Wainiha
Hydroclectrie Project, Kauai, has been reviewed and we have no
comuents to offer. There sre no Army installations or activities

'in the vicinity of the proposed project.

Thank you for the opportunity to comment or the DEIS.

Sincerely,

Origing| si~--

a.elhae/
Ronald A. Borrelle
Colonel, Corps of Engineers
Director of Facilities

Engineering

Copy Furnished:

Hr. undall Je Feeo

c/o EDAY, Inc.

1121 Nuuanu Avenue, Suite 203
HBonolulu, Hawaii 96817
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B SUGAR COMPANY, LIMITED
5 June 6, 1983
= "Mr. Ronald A. Borrello
- Colonel, Corps of Engineers .
Dl Director of Facilities Engineering
ot Pacific Ocean Division
Bldg 230
i} Fort Shafter, HI 96858
Dear Mr., Borrello:
# :
- Thank you for your review of the Environmental Impact Statement
3 on the proposed Wainiha Hydfoéiectric Project.
~ Very truly yours,
- McBRYDE SUGAR COMPANY, LIMITED
- / /': - ///2(
T Randall J. Hee
- Engineering Superintendent
5 JPW: 1t
- cc: Department of Land and Natural Resources
=
i

- O. BOX B+ELEELE. KAUA), HAWAIl 56705 » TELEPHONE (808} 335.5111
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DEPARTMENT OF WATER

COUNTY OF KAUAI
P, 0. BOX 17086 RECE'VED -
LIHUE., HAWAII 86766 3 ‘!
JUN ' ‘985
"
EDAW Inc. ¢

June 6, 1983

=

Honorable Susumu Ono, Chairman

. |

Board of Land & Natural Resources

P. 0. Box 621 :

Honolulu, HI 96809 ol
. . 2l

Re: Wainiha Hydroelectric Project il

We have reviewed the Environmental Impact Statement .1%

for the Wainiha Hydroelectric Project and have no %

comments to offer at this time.

?-.:.;‘ ‘

Thank you for the opportunity to comment.

i
kil |

/F«M// 1
Raymbnd H." Sato T
ManAger and Chief Engineer -
13
i
ol

WH:rs

A |

vec: Mr. Randall J. Hee
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McBryde

SUGAR COMPANY, LIMITED

- ) | June 7, 1983

[y

Mr. Raymond H., Sato
Manager and Chief Engineer

71 Department of Water
- County of Kauai
P. O. Box 1706
o Lihue, Kauai, HI 96766
it
Dear Mr, Sato:
lﬂ'ﬂ‘]
. Thank you for your review of the Environmental Impact Statement
™ on the proposed Wainiha Hydroelectric Project.
l
i Very truly yours,

McBRYDE SUGAR COMPANY, LIMITED

. // 4 /}f He

Randall J. Hee
- Engineering Superintendent

=

_ JPW:1t

—_ cc: Department of Land and Natural Resources
I .

_P O BOX B+ ELEELE. KAUAL HAWAII 96705 - TELEPHONE {808) 3355111
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HEADQUARTERS

NAVAL BASE PEARL HARBOR
PEARL HAHBBOOXR.“I-:\WAII 926860 1N REPLY REFER TO:
002A:QLB:jam
Ser 1182
$ JUN 1983

Mr. Susum: Ono, Chairman

Board of Land § Natural Resources
Department of Land § Natural Resources
P. 0. Box 621

Honolulu, Hawaii 96809

Dear Mr. Ono:

Envirormental Impact Statement
Wainiha Hydroelectric Project

RECEIVED

JUN % ‘o9us
EDAV Inc.

The EIS for the Wainiha Hydroelectric Project has been reviewed and the

Navy has no comments to offer.

As this command has no further use for the

EIS, the EIS is being returned to the Environmental Quality Commission, by

copy of this letter.
Thank you for the opportunity to review the EIS.

Sincerely,

M. M. DALLAM

CAPTAIN, CEC, U.EES'.z NAVY
FACILIT'ES ENGIN

BY DIRECTION OF THE COMMANDER

Enclosure

Copy to:
Mr, Randall J. Hee, c/o EDAW, Inc.eGemmeGEL
Environmental Quality Commission -

T
F

"

P a—

.

['
-
H

-

e |

A |

171

B B G |

[

& 1ge s mpnmar—— s




¥

i1

-1

i1

—

[

S O

%t [

BOX 8+ ELEELE. KAUAI, HAWAIl 86705« TELEPHONE (808) 335-5111

cMcBryde

SUGAR COMPANY, LIMITED

June 7, 1983

Mr. M. M. Dallam

captain, CEC, U. S. Navy
Facilities Engineer
Headquarters

Naval Base Pearl Harbor

Box 110
Pearl Harbor, Hawaii 96860

Dear Mr. Dallam:

Thank you for your review of the Environmental Impact Statement

on the proposed Wainiha Hydroélectric P;oject.

Very truly yours,
McBRYDE SUGAR COMPANY, LIMITED

/,,_,/;4/ L plec

rd

Randall J. Hee
Engineering Superintendent

JPW:1t

cc: Department of Land and Natural Resources
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RECEIVED

Jun g 1983

Honorable Susumu Ono

Chairman

Department of Land and
Natural Resources

State of Hawail

Bonolulu, Hawaii

Dear Mx. Onos
Subject: Wainiha Eydroelectric Project

Wainiha valley, Kauai
Environmental Impact Statement

We have reviewed the subject environmental impact
statement and have no comments to offer.

Thank you for the opportunity for the review.
Vary truly yours,

HIDEO MURAXAMI
State Comptroller

HI:jm”
cct / Mr. Randall J. Hee, EDAW, Inc.

JUN 9983
EDAW Inc.
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RECEIVED

ﬁcﬁmde JUN 2 31983

SUGAR COMPANY, LIMITED EDAV Inc.
June 22, 1983

State of Hawail

Dept. of Accounting and Gemeral Services
pivision of Public Works

P. 0. Box 119

Honolulu, Hawail 96810

Attention Mr, Hideo Murakami
State Comptroller

Dear Mr, Murakami:

Thank you for yourl review of the Environmental Impact Statement on the
proposed Wainiha Hydroelectric Project.

Sincerely,

) é?:ﬂ//éc

ndall J. Hee
Engineering Superintendent

JPW:RJH: jm

cc: Mr. Susumu Ono, Chairman .
Dept. of Land and Natural Resources
State of Hawail
P. 0. Box 621
Honolulu, Hawaii 96809

#0360A
piskette #00012A
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KEKAHA SUGAR COMPANY, LIMITED An dfanfac COMPANY
P. 0. BOX AA
KEKAHA, HAWAI! 98752
TELEPHONE: (808) 337-1472 June 13, 1983
RECEIVED
JUN 1 41983
EDAV Iinc.

Mr. Susumu Ono, Chairman

Board of Land & Natural Resources
P. O. Box 621

Honolulu, Hawaii 96809

Dear Mr. Ono:

SUBJECT: Wainiha Hydroelectric Project

We have nothing to add to this very fine report. The project is

environmentally sound and should be allowed to proceed.

Respectfully submitted,

/Mfe%

L. A, FAYE
President and Manager

LAF1s
ce: Mr. Randall J. Hee
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: RECEIVED
P :
| cHeBryde wean
; SUGAR COMPANY, LIMITED
'l_' . 1
P EDAW 'nC.

o . June 24, 1983

- Kekaha Sugar Company, Limited

— P, 0. Box AA

L Kekaha, Hawaii 96752

Attention Mr, L. A. Faye, Jr.

— President and Manager

- Dear Mr. Faye:

N

i Thank you for your review of the Environmental Impact Statement for the pro-

_ posed Wainiha Hydroelectric Project. We appreciate your support of the

] project.

-

Sincerely,

— -

- Ver et ff floe

B Randall J. Hee

- Engineering Superintendent

r—| JPW:RJH: jn

i

ce: Mr. Susumu Ono, Chairman
— Dept. of Land and Natural Resources
0| State of Hawaii
P. O, Box 621

— Honolulu, Hawaii 96809

L

‘ #0369A

= Diskette #0002A

i
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05 taq
_ TLUENEY
University of Hawaii at Manoa .. ..
| S Pe Agt 20
Water Resources Rescarch Center . )
Holmes Hall 283 » 2540 Dole Street
Honolulu, Hawaii Y6822 PR Myttt
s .-ir. sheoele I_:.)L'J:Ji(bES
16 June 1983 ZATE OF HAWAI
)
Jinnwd
— I~ - .
Mr. Susumu Ono, Chairman o J o Coe
‘ Board of Land and Natural Resources : v . . T e
: P. 0. Box 621 S e e I
ﬁ Honolulu, Hawaii 96809 b e e e = R
‘ Dear Mr. Ono: e dies @ e e e men SETHTEE
Subject: Draft EIS Wainiha Hydroelectric Project,
Kauai, May 1983
E We have reviewed the subject DEIS and have no comment to offer. Thank
. you for the opportunity to comment. This material was reviewed by WRRC
! personnel.
Sincerely,

Edwin T. Murabayashi
EIS Cocrdinator

ETM:]m

AN EQUAL OPPORTUNITY EMPLOYER
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_::l P. 0. BOX 8+ ELEELE, KAUAI, HAWAN 96705 » TELEPHONE (808) 35-5111

RECEIVED

EDAW Inc.

HMeDryde
SUGAR COMPANY, LIMITED
) July 5, 1983

Mr, Edwin T. Murabayashi, EIS Coordinator
Water Resources Research Center
University of Hawail at Manca

Holmes Hall, Room 283

2540 Dole Street

Honolulu, Hawaii 96822

Dear Mr, Murabayashi:
WAINIHA HYDROELECTRIC PROJECT
DRAFT ENVIRONMENTAL IMPACT STATEMENT

This 18 to thank you for your letter to Mr. Susumu Ono, Chairman, Board of
Land and Natural Resources, in regard to the WRRC review of the draft EIS for
the Wainiha Hydroelectric Project.

If you have comments or questions, please do not hesitate to contact me.

Sincerely,
BRandall J, Hee /;447
Engineering Superintendent

RJH: jm

ce: Mr. Susumu Ono, Chairman
Board of Land and Natural Resources
State of Hawail
P. 0., Box 621
Honolulu, Hawaii 96809

#0398A
Diskette #00024
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United States Department of the:Interior

GEOLOGICAL SURVEY

Water Resources Dlvzszoﬂ, A /4
P.0. Box 50166~ “¥" °" 8: ¢cd

Honolulu, Hawaii
._:, 'l ‘.-: vat -\uu

e ~ 1
. - (R 5
he T -vuul\U

ul:r-\ sl s
June 20| 1983 ST| \TEO HA. All

Mr. Susumu Onos Chairman ‘i§27

Board of Land & Natural Resources
P.0. Box 621
BEonolulu, Hawaili 96809

Dear Mr. Ono:

The Hawaii District Office of the U.S. Geological Survey,
Water Resources Division, has reviewed the Wainiha
Hydroelectric Project and has no comment at this time.

As requested in the cover letter, we are returning the

envlronmental impact statement. Thank you for allow:ng us

to review the environmental impact statement.

Sincerelys

o i
Reuben Lee
Acting District Chief

(99 o, e

(01

Enclosure L i e e e e
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RECEIVED

/M leDryde s
SUGAR COMPANY, ~ LIMITED EDAW Inc.
July 5, 1983

Mr., Reuben Lee, Acting Director
Water Resources Division

U.S. Geological Survey

P, 0. Box 50166

Honolulu, Hawaii 96850

Dear Mr. Lee:
WAINIHA HYDROELECTRIC PROJECT

DRAFT ENVIRONMENTAL IMPACT STATEMENT

This is to thank you for your letter response to Mr. Susumu Ono, Chairman,
Board of Land and Natural Resources, on the draft EIS for the Wainiha
Hydroelectric Project. I wish to also thank you for the cooperation of your
Division, particularly Mr. Nori Kojiri, during our hydrologic investigacions

for the project.

We will consult with your office on the disposition of stream gage No, 16108000
on the Wainiha River at a future date, prior to the operation of the proposed

power plant.
Please feel free to contact me if you have questions or comments.

Sincerely,

fo sl foc

Randall J. Hee
Engineering Superintendent

RJH:jm

cce Mr. Susumu Ono, Chairman
Board of Land and Natural Resources
State of Hawail
P. 0. Box 621 .
Honolulu, Hawaii 96809

#0397A
Disgkette #0002A
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GECRGE R. ARIYOSHI

e ALY -1

R ‘?4 E!}

STATE OF HAWAIL
OFFICE OF ENVIRONMENTAL QUALITY CO

530 HALEKAUWILA ET. '-'ll .‘f.". .-'-. .J'- -'.'. '-'nll‘l‘
ROO S P N P,
oo o s STATE GF f3iCES
June 21, 1983 oy 23 198

Mr. Susumu Ono, Chairman :
Board of Land and Natural Resources

P.0. Box 621 /V
Honolulu, Hawaii 96809

Dear Mr. Ono:

Subject: Draft Environmental Impact Statement for the
Wainiha Hydroelectric Project,
Wainiha Valley, Kauai

Please note that the proposed penstock by-passes an existing
U.S.G.S. gaging station and will affect it if the gaging station
still is in use. We suggest that the U.S. Geological Survey

be contacted in this regard.

Sincerely,

';VM

caueline Parmell
irectoxr

ce: Mr. Randall J. Hee
¢/o EDAW, Inc.

. a
Jacqueline Parnell
"t e DIRRCTOR

L 2: 21 TELEPHONE Nu.;

5408913
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cMcBryde

SUGAR COMPANY, LIMITED )

July 1, 1983

Ms. Jacqueline Parnell, Director
Office of Environmental Quality Control
State of Hawaii

550 Halekauwila Street, Room 301
Honolulu, Hawaii 96813

DRAFT ENVIRONMENTAL IMPACT STATEMENT
WAINTHA HYDROELECTRIC PROJECT

Dear Ms. Parnell:

Thank you for your comment on the Wainiha Hydroelectric Project's
draft EIS. As you Suggest, U.S5.G.S. Gage No. 16108000 is located
along a reach of the Wainiha River which will pe affected b
operation of the proposed power plant. We recognize that '
disposition arrangements will need to be made for the gaging
station and have had Preliminary discussions with Messrs. Selwin
Chin and Nori Kojiri of the USGS to that end. These arrangements

will be implemented before the present flow regime is altered,
currently scheduled for late 1985, -

Please feel free to contact me if you have further questions or
comments,

Sincerely,

McBRYDE SUGAR COMPANY, LIMITED
Randall J. Hee

Engineering Superintendent

RJH:1t

¢c: Mr. Susumu Ono, Chairman
Board of Land and Natural Resources

j P. O. BOX 8+ ELEELE. KAUAI, HAWA) 96705 + TELEPHONE (808) 335-5111
'
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United States Sail )
Dapartment of Conservatitn
Agricullure Saervice

Mr. Susumu Ono, Chairm
Board of Land § Natural Resources

P.0. Box 621

Honolulu, ﬁi//?

Dear Mr. Ono:

Department of Land-§ Natural Resources
o

9

Subject:
Wainiha Valley, Kauai

bhe

P.0. Box 50004
Honolulu, Hawaii
96850

June 21, 1983

RECEIVED
JUN 2 31385

EDAV Inc.

Draft EIS for the Wainiha Hydroelectric Project

We reviewed the subject environmental impact statement and have

no comments to make.

Thank you for the opportunity to review this document.

Sincerely,

,AEL.!?J&;;H%éjgéq? 6@?%;?’

FRANCIS C.H. LUM
State Conservationist

cc:
Mr. Randall J. Hee

c/o EDAW, Inc.

1121 Nuuanu Ave., Suite 203
Honolulu, HI 96817

Ms. Jacqueline Parnell, Director

Office of Environmental Quality Control

550 Halekauwila Street, Room 301
Honolulu, HI 96813

The Sof Coraervation Service
‘s an ajency o the
Depatimant ¢! Agnculiure
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o cMeBryde
§ - SUGAR COMPANY, LIMITED
J
— August 4, 1983
~
- Mr. Francis C.H. Lum,
— State Conservationist
o Soil Conservation Service
= U.S. Department of Agriculture
_ P, 0. Box 50004 ’
i Honolulu, Hawaii 96850
DRAFT ENVIRONMENTAL IMPACT STATEMENT
T} WAINIHA HYDROELECTRIC PROJECT
;_j
Dear Mr. Lum:
m/
P Thank you for your review of the Environmental Impact Statement
e on the proposed Wainiha Hydroelectric Project.
= Sincerely,
I
McBRYDE SUGAR COMPANY, LIMITED
~ 4! e
- Randall J. Hee
L_;, Engineering Superintendent
_ RPK: 1t
‘L.J( €C: Mr. Susumu Ono, BLNR
R
.
_
ﬂ P. O. BOX 8+ ELEELE, KAUAL HAWAI 96705 « TELEPHONE (806) 335-5111
1 A wholy owned subsitiary of Alaxsnder & Baigwn, Ine.
o B e L s e -w--’-v‘w-é'—';u,;;:ﬂu..54',::‘...4»‘-:‘@.il,;.a:-;:;.;;';u—..-;;:;.'.a,,x.'-..nzz.-‘..a.--cnm--w-w srelidbiieinit i "'***"-'-*-’m“-'-u»-cé-l-e;-;,-:,.z: S
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RECEIVED
JUN 26 1983

GEORGE A. ARIYOSH!

GOVIRNOA OF HAWAIl ® DIALCTOR OF HEALTH

JOMN F. CHALMERS. M.D.
OEPUTY DIRECTON OF HEALTH

STATE OF HAWAII *

DEPARTMENT OF HEALTH HENRY N. THOMPSON, M.A.

T RECTOA OF h 7]
P.0. BOX 3378 OEPUTY DI HEAL

NO . HAWAN
HONOLULU. HA Ll MELVIN K. KQIZUMI

DEPUTY DSRECTOR OF HEALTH
June 24, 1983

OEPUTY DARECTOR OF WEALTN

In reply, please refer fo:

Flle: EPHS-5S

MEMORANDUM

To: Mr. Susumu Ono, Chairman
Board of Land & Natural Resources

From: Director of Health

Subject:  Environmental Impact Statement (EIS) for Wainiha Hydroelectric Project,
Wainiha Valley, Kauai

Thank you for allowing us to review and comment on the subject EIS. On the basis
that the project will comply with all epplicable Public Health Regulations, please be
informed that we do not have any objections to this project.

We reelize that the statements are general in nature due to preliminary plans being
the sole source of discussion. We, therefore, reserve the right to impose future
environmental restrictions on the project at the time final plans are submitted to this
office for review.

- eec: QOEQC
Mr. Randall Hee ¥~

EDAW |n%H&BL£5..-@.~,GL-ARK

ABELINA MADRID SHAW, M.A,, 2.0, P&
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eMcBryde

SUGAR COMPANY, LIMITED

August 4, 1983

Mr. Charles G. Clark,
Director of Health

Department of Health

State of Hawaii

P. O, Box 3378

Honolulu, Hawaii 96801

DRAFT ENVIRONMENTAL IMPACT STATEMENT
WAINIHA HYDROELECTRIC PROJECT

Dear Mr. Clark:

Thank you for your review of the Environmental Impact Statement
on the proposed Wainiha Hydroelectric Project.

Sincerely,
McBRYDE SUGAR COMPANY, LIMITED

7] e

Randall J. Hee
Engineering Superintendent

RPR:1t

cc: Mr. Susumu Ono, BLNR

i A A BrTora o A sl b b i Bma & R w7 e T

P. Q. BOX 8+ ELEELE, KAUAI, HAWAI 96705 « TELEPHONE (808} 335-5111
- A wholly awned tubs«liary of Alexancer & Baldwin, Inc,
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i GEORGE R. ARIYOSHI .
GOVERNOR

RYOKICH! HIGASHIONNA, Ph.D.
DIRECTOR

WAYNE J. YAMASAKI

Cheryl D. Soon
JAMES B, McCORMICK
JONATHAN K. SHIMADA, Ph.D.

.7
DEPUTY DIRECTORS T
[ JQWET:E;Z' E) ;ﬁﬁAu .J.

DEPARTMENT OF TRANSPORTATION IN REPLY REFER TO:

BES PUNCHBOWL STFIEET 1

Honm.uz,u raAwAILDEB13 sSTP

' e suitCE ,?;7 8.9146
s heis - .
sTﬁ?Ee 2&1&!:31983 . -
R T R p !
- _-EW - —— ‘H
) B s S - ..] I
MEMORANDUM D0 ane e,

TO: The Honorable Susumu Ono, Chalrman ;”
Board of Land & Natural Resources . ___

FROM: Director of Transportation

SUBJECT: ENVIRONMENTAL IMPACT STATEMENT FOR
WAINTHA HYDROELECTRIC PROJECT

|

Thank you for the opportunity to review and comment on
the subject EIS.

ol |

The proposed hydroelectric plant is not anticipated to
affect the programs or operations of the Department of
Transportation.

il

A permit will be required, however, for any oversized
or overweight loads on the State highway facilities.

7 ,

Ryoklchz. gashionna

2’8 T’ 29
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RECEIVED

JUL 61983

d‘fﬂcﬂm@e - EDAW Inc.

SUGAR COMPANY, LIMITED
July 5, 1983

Mr, Ryokichi Higéshionna, Director
Department of Transportation
State of Hawaidi

869 Punchbowl Street

Honolulu, Hawaii 96813

Dear Mr, Higashionna:
WAINIHA HYDROELECTRIC PROJECT

DRAFT ENVIRONMENTAL IMPACT STATEMENT

Thack you for your comments (Ref. STP 8.9146) on our draft EIS for the Wainiha
Hydroelectic Project, 1In Tegard to permits for oversized ang overweight
loads, we have spoken to Mr. Demitrio Ricarme of the Department's Lihue office
who provided us information on the requirements and procedures. We will
comply with these at the appropriate time,

If you have questions or further comments, please do not hesitate to contact
nme.,

Randall J. Hee
Engineering Superintendent

RJH: jm

cc? Mr. Susumu Ono, Chairman
Board of Land & Natural Resources
State of Hawaii
P. 0. Box 621
Honolulu, Hawaii 96809

#0396A
Diskette #0002a

P O BOX 8+ELEELE. KAUAL, HAWAII 96705 » TELEPHONE (800) 335-5111

A wholy owiet $ubs 2 40, b4 crd Ot & Badan Ing
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.United States Department of the Interior

1263

-
FISH AND WILDLIFE SERVICE N REPLY REFLR TO: ;
X R'iﬂ . U‘g 300 ALA MOANA BOULEVARD ES
TS ) P.O. BOX S0167 Room 6307
HONGLULU, HAVWAII 96850 -l
Y | JUN 2 1 1983 o
) ae g
‘- for :l-:: ;‘_ = ,)\. u‘\Ltt . JGu 23 g W -l
Mr. SusSifmdo¥o ﬂ**Uﬁerman e
Board of Land and Natural Resources
P.0. Box 621 . -
Honolulu, Hawaii 96809 A o -
Deaxr Mr. Ono: D4 v e e -t s s
[ W == ea . N Y b ¥ ] Hi
The Service has reviewed the Environmental Impact Statement (EIS) ¥i
for the Wainiha Hydroelectric Project, prepared by McBryde Sugar )
Company, Ltd. We Dbelieve the EIS is deficient on several -
important points which are essential to providing a clear ¢
understanding of the environmental impacts that would result from
implementation of the project as proposed. Specifically, McBryde -
has not adequately responded to comments and recommendations T
expressed in the Service's letter of April 21, 1983 (Appendix a, vl
page 146). .
=
The Service is not opposed to development of hydroelectric power yt

in Hawaii provided that significant habitat resources
maintained. We acknowledge that McBryde has incorporated some '
measures to minimize adverse impacts associated with its proposed :J
hydropower facility (i.e. fish screens, downstream flow diversion

during construction, automatic shutoff valves and similax

are

fea-

tures). Contrary to our advice, McBryde has not made an allow- F:
ance continuous donwstream flow below the proposed diversion ri
structure,
L
McBryde's refusal to consider instream flows for the maintenance -
of valuable fish habitat is unacceptable to the Service. Should
a proposal to allow a continuous downstream flow acceptable to )
the Service not be forthcoming, we will recommend denial of State 51
permits necessary for project authorization. Issuance of a ¥
Federal permit under authority of Section 404 of the Clean Water
Act in this instance would constitute a major Federal action “}
having a significant effect upon the quality of the human envi- "
ronment; therefore, we would recommend preparation of a Federal
EIS for the proposed action. F1
McBryde's case against maintenance of flows is founded in their *
premise that the existing hydropower project has not had any 5
impact on the abundance or distribution of stream animals. The EJ
EIS cites three principal biological surveys in Wainiha Stream
over the past 30 years to support their position. Unfortunately, .
"
=
CONSERVE
AMERICA'S
ENERGY Ny
vl
l--:
Save Energy and Ypu Serve America! -
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' there is no baseline scientific information available which quan-

tifies stream resources Prior to construction of the the existing
impoundment (cixca 1906). Therefore, subsequent observations in
Wainiha were made in a disturbed stream, and cannot be compared
with "before" conditions.

Evidence collected by Couret (1976), Ford (1979), Kinzie and Ford
(1877), and Maciolek (1975; 19279) documents the restricted longi-
tudinal distribution of native stream animals inhabiting streams
which have been partially dewatered. This evidence, along with
our recent observations in Wainiha (December 1982; March 1983),
leads us to conclude that the existing impoundment does influence
the population densities of native goby fishes, We believe that
the proposed impoundment will similarly lead to a reduction in
important goby habitat, in goby population densities, and in
Sport and commercial fishing success for gobies in lower Wainiha
Stream. :

We recommend that the following Service comments be fully
addressed in the Final EIS:

l. Alternatives 1, 2, 3, 4, and 6 which appear in our letter of
April 21, 1983 (Appendix A, page 146) need to be addressed in the
EIS,

2. On page 16, Exhibit II-7 should illustrate a typical cross
section of the access road as it crosses a tributary. Piers used
for the penstock should be kept well back from the natural stream
bed at all crossings.

3. Evidence available to us suggests that corrugated metal pipe
culverts restrict the migration of native stream animals. We
strongly recommend that open box culverts or bridges which
preserve the natural stream bed (as existing access road culverts
do} be used in lieu of Pipe culverts (page 23).

4. On page 50, the EIS errxoneously states that the Principal
studies of population biology in Wainiha Stream over the past 30
years have "minor differences of season and technique". Ego
(1956) made population estimates based wupon direct visual
enumeration of fishes. Relative abundance estimates of gobies in
Timbol's studies were based exclusively upon fishes collected by
electroshocking. Our experience with both methods has led us to
conclude that direct visual surveys result in better estimates of
population density and size when performed on a "one time" basis
than electroshocking. This is because the catching efficiency of
electroshocking varies widely according to water conductivity,
temperature and velocity; sensitivity of target species to an
electric field; the cross-sectional area and substratum of the
stream; the skill of the operator; the capacity of the particular
shocker unit and the charge of the battery at the time; and how
well illumination, turbidity, and depth allow the operator to see
and capture the specimens (White and Brynildson 1967; Maciolek
and Timbol 1980), Electroshocking may yield comparable population
estimates only when it is used in conjunction with mark~and-

U S



recapture experiments over an extended period of time (Vincent
1971; Kinzie and Ford, in press).

Thus, attempts to compare "one time" electroshocking surveys
taken several years or months apart, even if repeated at the same
station, are meaningless. With respect to Wainiha, we do not feel
that the results of Ego's and Timbol's data on the abundance of
stream animals can be compared with any degree of accuracy or
reliability.

5. What do the station numbers refer to in Exhibit III-8, on
page 5272 '

6. Exhibit III-9 on page 53 should be corrected:

Macrobrachium grandimanus

Awaous stamineus

Kuhlia sandvicensis

Sicydium stimpsoni, should now be Sicyopterus stimpsoni

7. The statement on page 55 that native, diadromous species are
"equally, if not more, abundant above the existing diversion weir
as thay are below it" is not supported by our observations in
Wainiha. We have not been provided with a copy of Dr. Timbol's
1983 Wainiha survey final report for review.

8. McBryde's proposal to release 10 cfs below the proposed

diversion wier on the 30th day of prolonged no-flow conditions is
not acceptable to the Service,. Removal of 150 cfs from the 2.1
mile reach of stream between the proposed wier and powerhouse
over 73% of the time will result in significant reduction of
important stream habitat (Pages 79 and 123).

9. We caution against comparing the results of previous surveys
in wainiha (page 82).

10, The arguement advanced on page 83 which suggests that no
decline in stream animals has occured because of a barrier to
migration cannot be based in fact. As we have stated earlier, no
data exists prior to construction of the existing wier; there-
fore, no comparison with natural conditions can be made (pages 82
and 83). ’

11, Although no diversion of tributaries (side streams) is
proposed, their habitat value will be significantly reduced if
corrugated metal pipe culverts are used under road crossings
(page 84).

12. The Service does not concur with the conclusion that the
proposed diversion weir will have no impact (page 85).

13. Although some stream animals are known to move across the
existing wier when flows exceed 100 ¢fs, significant habitat is
lost during periods of no overfiow (page 86). A continuous flow

S RSO I
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must be provided for future hydropower developments to avoid
the continued loss of stream habitat and fishery resourcesS.

14. Oon page 87, "adequate habitat" and "sufficient habitat"
should both be changed to "some habitat"; otherwise, the EIS
should explain how habitat values were assessed.

15. The Service does not concur with the conclusion at the top
of page 88 for reasons already discussed in this letter.

16. Mitigation opportunities within the reach affected by the
proposed action is within Mc Bryde's jurisdiction. McBryde
should therefore be held responsible to provide continuous stream
f£lows throughout the affected reach to maintain habitat resource
values (page 88).

17. State-of-the~art methods do, in fact, allow for the gquanti-
fication of habitat reduction (See Department of Land and Natural
Resources (1983) for a review). additional biological and
hydraulic data are required before these methods can be applied
in Hawaiian situations {(page 103).

18. Again, the Service does not concur with the conclusion of no
effect expressed at the bottom of page 103.

19. Chapter V of the EIS does not devote sufficient detail to
alternatives (refer to our comment no. 1, above).

20, on page 123, the EIS erroneously states that the Fish and
wildlife Service has required that a continuos flow of 80 cfs be
provided. In our April 21, 1983 letter (Appendix A, page l46),
the Service recommended that "alternative measures presented in
rhe following paragraphs be fully evaluated in the EIS". We
acknowledge that McBryde has demonstrated the impact of an 80 cfs
continuous flow on its proposed project (page 124).

1t is the Service's opinion that an allowance must be made for
continuous stream flow below the proposed diversion wier. We
are willing to review and discuss any additional alternatives
which may provide for adequate habitat protection. Furthermore,
we recommend that a public hearing be held on this action to
allow local fishermen to express their experiences and views with
regard to the sport and commercial fishery in Wainiha. Please do
not hesitate to contact us if you have any questions or comments
regarding our position.

Sincerely yours,

Attt (2 e

william R. Kramer
Project Leader
Environmental Services
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Attachment: Bibliography

cc: RD, FWS, Portland, OR (AHR)
NMES~WPPO
EPA, San Franscisco
PODCO~0
OEQC
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AMcBryde

SUGAR COMPANY, LIMITED ' -

= ¥

June 27, 1983

il

Mr. John I. Ford

Acting Project Leader

Office of Environmental Services
u.s. Fish and wildlife Service
p. O. Box 50167

Honolulu, Hawaii 96850

=3 =3

Dear John:

ol

We are currently preparing responses to comments on the draft
Environmental Impact statement for the proposed wainiha .
Hydroelectric Project. In their review comments, DLNR referenced
an unpublished assessment conducted in 1970 by Ego, et al. We
have since requested copies of the 1970 data and any additional
data that DLNR might have on stream fauna in the Wainiha River.

=y B

It occurred to us that the U.S. Fish and Wildlife Service may
have additional data that could be useful in the analysis of the
wWainiha River stream fauna. -1

-

We would appreciate copies of any data that you might have on
Wainiha Stream fauna. please note that we have copies of Ego -1
(1956), Timbol (1977) and rimbol (1982). ¥

If you have any data, we would like to have them as soon as s
possible so that we can provide responses to comments on the r
draft EIS by July 7, 1983.

Sincerely. :} 2
Mc‘?YDE SUGAR ?mv , LIMITED j 1
Randall J. Hee =
Engineering Superintendent -
RJH:1t -
o
2
P. 0, BOX B+ ELEELE, KAUAL HAWAL 96705 TELEPHONE (808) 335-511 i
A wholly Owned subsidary of Algnancier & Baigwn, Inc
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United States Department of the Interior

FISH AND WILDLIFE SERVICE tn REPLY RCFEA T
300 ALA MOANA BOULEVARD ES
P. O BOX S0167
Room 6307

HONOLULY. HAWAII 356350

JUN 2 9 1983

Randall 3. Hee

Engineering Superintendent
McBryde Sugar Company, Ltd.
P.0. Box 8

Eleele, Hawaii 96705

Dear Mr. Hee:

We have received your request for additional data pertaining to
stream faunpa in Wainiha River, Kauai. All the information which
we are aware of has already been made available to EDAW, 1Inc. or
Dr. Timbol. However, we have written to Dr. John A. Maciolek,
past Leader, Hawaii Cooperative Fishery .Research Unit, f£for any
field notes and observations from Wainiha that he may have.
Unfortunately, he and his family are presently moving £from
Seattle to Reno, and he may not be able to locate his notes for
several weeks. We will let you know as soon as we receive word

from him.

Enclosed is a copy of our response to the Chairman, Board of Land
and Natural Resources concerning the draft Environmental = Impact
Statement for the proposed Wainiha Hydroelectric Project. We
believe as you do that hydroelectric power c¢an be developed
on Wainiha without seriously disrupting the habitat, sport and
commercial fishery values of the stream. The most significant
difference in our positions lies in our interpretations of the
degree of protection that is necessary. . Therefore, I suggest
that we meet again at your convenience to review the information
developed during your evaluation of alternatives, to discuss
other practicable alternatives, and to identify an acceptable
stream flow to avoid unnecessary habitat loss. We look forward

to hearing from you again.

Sincerely,

M/W

Derral Herbst
Acting Project Leader
Environmental Services
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eMcEryde

SUGAR COMPANY, LIMITED '

June 29, 1983

Mr. John I. Ford

Acting Project Leader

Office of Environmental Services
U.5. Fish and Wildife Service

P, O. Box 50167

Honolulu, Hawaii 96850

RESPONSES TO U,S. FISH AND WILDLIFE SERVICE
RECOMMENDATIONS ON ALTERNATIVE MITIGATION MEASURES
WAINIHA HYDROELECTRIC PROJECT

Dear John:

This letter is to forward the attached memo, subject as above,
which provides specific responses to each of the mitigation
measures recommended for consideration by your letter of

April 21, 1983, The memo, dated May 9, 1983, was prepared
shortly after receipt of your letter. We did not forward it to
you at the time because we had decided to provide the responses
in the EIS, as you suggested. Also, the memo does not address

McBryde's proposed plan of flow release. The EIS, submitted May

20, 1983, does discuss the flow release program.

In that the responses are in an indirect form in the EIS, we
thought it prudent to furnish the memo at this time in order to
provide direct responses to your recommendations.

Please do not hesitate to contact me if you have comments or
questions.

Sincerely,
McBRYDE SUGAR COMPANY, LIMITED

Randall J. Hee
Engineering Superintendent

Attachment

cc: J. Emerson, Corps of Engineers
with attachment
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May 9, 1983

RESPONSES TO U.S. FISH AND WILDLIFE SERVICE
- RECOMMENDATIONS ON ALTERNATING '
MITIGATION MEASURES
WAINIHA HYDROELECTRIC PROJECT

The following provides a specific response to each of the alter-
- native mitigation measures recommended for consideration for the.
Wainiha Hydroelectric Project by the U.S. Fish and Wildlife Ser-
vice. These recommendations are contained in the letter, dated
_ April 21, 1983, from Mr. John J. Ford, Acting Project Leader,
: U.S. Fish and Wildlife Service, to Mr. Randall J. Hee, Engi-
o~ neering Superintendent, McBryde Sugar Co., Ltd.

- l. Develop hydroelectric power in areas other than Wainiha where
McBryde has water rights (e.g. Kalaheo, Koloa).

— Response:
1

McBryde Sugar Company is studying the feasibility of
increasing or developing hydroelectric power in areas other
C than Wainiha. The studies include increasing generation of
— the Kalaheo plant, installing a third generation unit in the
existing Wainiha Powerhouse, installing a hydraulic
turbine/generator on the Alexander Reservoir outlet, and
reactivating a plant at mauka reservoir near Koloa.

Each project is being studied for technical, environmental,
economic and financial feasibility. If any project meets all
of the requirements for feasibility, McBryde would likely
pursue its installation. Of all the projects studied,

-y 1.

F} Wainiha would produce the most energy and has the highest

o potential to be feasible.

r 2. Incrementally develop power by first improving the efficiency

L of the existing (three) systems. This will allow adequate
time to develop and test a suitable IFIM methodology for

- application in Hawaii so that future mainstream diversions

L can be appropriately evaluated.

- Response:

i

- It will require several years to develop and test a suitable

IFIM method. There is no certainty that the method is appli-
cable to Hawaiian streams. If the project must depend on
IFIM development, it will no doubt be delayed.
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Delaying the Wainiha project will result in irretrievable
loss of the benefits that the project offers.

The delay may affect economic feasibility by extehding the
project past the deadline for energy tax credits. Loss of
the energy tax credits will result in the project not being
built.

If the studies of other projects demonstrate their feasibi-
lity, they may be installed concurrently with the Wainiha
project.

Evaluate location of the new intake near an elevation of
1400' on the mainstream. An intake situated at this eleva-
tion would increase head to 680'., Assuming 62% efficiency,
the flow required for a 3MW plant would be reduced to 84
cfs. Accretion of flow from 5 intermittent and 7 perennial
tributaries (between 1400' and 1100' elevation), aquifer
discharge and subsurface flows may ameliorate losses of
important o'opu habitat in this reach. (This alternative
assumes ‘that populations of o'opu do not exist above 1400°';
Shima, personal communication.) Evaluation of this alterna-
tive will reguire some additional field measurements and

synthesis of hydrographs for ungauged portions of the stream.

Resgonse:

As a part of the studies of alternative locations for the
diversion weir, McBryde investigated the feasibility of a
site just below the forks of the Wainiha River. This site
would be at 1500 ft elevation, about 1600 ft upstream of a
site at 1400 ft elevation. The "Forks" site would have a
powerhouse in the same location as that of the proposed pro-
ject. The most economically attractive project at the Forks

site would have a capacity of 6865 kw, produce approximately
34 million kwhr/yr, and cost approximately $16.2 million. As

with the Black Canyon project, peak flow would be 150 cfs;
gross head would be 800 ft.

Since the diversion would have a drainage area about 61
percent of that of the Black Canyon site, there would be a
reduction in available flows. The actual reduction in flows
would not be as great as the drainage area reduction, due to
the reliable base flow and the greater precipitation at the
head end of the valley. These factors led to the conclusion
that an average of 78 percent of the flow available at the
gage would be available at the Forks site.

McBryde studied a series of projects of varying capacities at

the Forks site, including one having a design flow of 80
cfs. This project would have a capacity of 4316 kw, produce
approximately 29 million kwhr/yr, and cost approximately
$15.3 million. The reason that the cost does not reduce in

proportion to the decrease in energy production is that about
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60-70 percent of the cost of the plant does not change with a
change in capacity. Into this category fall the access road,
diversion weir, a portion of the powerhouse, and the trans-
mission line. Also, unit costs for hydroelectric machinery
are higher for lower capacity units.

As indicated, the optimum project for the PForks site is one
having a design flow of 150 cfs. The reduced energy output
from an 80 cfs plant would create a Penalty of approximately
$300,000 per year, while the construction cost is only
approximately $0.9 million less. Economic plant life is 30
years.

Although a 150 cfs project at the Forks is the most econo-
mically attractive project for that diversion weir site, it
is not as economically attractive as a project at the Black
Canyon site. This is due to the higher costs of access road
and penstock construction above Black Canyon, These costs
appear to outweigh the benefits of the increased output,
relative to Black Canyon. Also, there is greater uncertainty
in regard to engineering feasibility and costs because of the
steep and rugged terrain above Black Canyon. There is also a
relative lack of environmental information.

As a final item, overall plant efficiency in the range of 80-
85 percent is expected from this project, rather than 62
percent.

Reduce the design capacity of the proposed system in conjunc-
tion with improvements to the existing system(s). Improve-
ments which should be evaluated include enhancing the mecha-
nical efficiency of the systems, and reducing water losses
due to blockage at intakes and portals and leakage from
ditches and tunnels.

Resgonse:

As discussed previously, each project, be it a new plant or
improvements to an existing system, must be judged on its own
economic merits. Another way of viewing this is that a pro-
ject which is attractive will proceed on its own merits.
Coupling a project which is economically unattractive with
one that is economically attractive will not increase the
attractiveness of the former and will certainly cast doubt
upon the latter.

Also, as previously indicated, a project with a significantly
reduced capacity which is less than optimum from an economic
standpoint will probably not be attractive for development.,

A project which would upgrade the existing power plant is
under consideration; however, this activity is not a part of
the current application.
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6.

For any alternative involving construction of a welr (other
than no. 3 above) provide for the passage of 80 cfs down-
stream of the weir at all times during power development.
Turbine operating range may be increased to 81-231 cfs {150
cfs capacity). Weirs should have valves which will allow
passage of flows required to accommodate downstream eco-
logical needs at various times during the year.

Res ponse:

Based upon gaging station records, flows of 80 cfs are
equalled or exceeded about 50 percent of the time on a daily
average basis. Flows which do not exceed 80 cfs on a daily
average basis provide an average of 25,320 cfs days of volume
per year, The total average volume is about 50,700 cfs days
per year.

A project with a peak design flow of 231 cfs which would
operate down to 81 cfs would be able to utilitize about
13,320 cfs days of volume in an averade year. This project
would have a capacity of about 6100 kw and produce about 9.1
million kwhr of energy per year if the intake were placed at
the Black Canyon site. A 60-in. diameter penstock would be
used, instead of the planned 48-in. diameter penstock. The
cost of this project would be about $11.6 million.

By contrast, the proposed project at Black Canyon has a
design flow of 150 cfs, a capacity of 3812 kw, and energy
production of about 22 million kwhr per year. Cost is pro-
jected to be about $10 million. The plant would utilize an
average of 31,640 cfs days per year.

The differences stem from the fact that the 231 cfs plant
would only skim peak flows, while the proposed plant would
utilize nearly all but peak flows. The former plant would

produce about 12.9 million kwhr per year less than the latter

plant, a decrease in revenue of $774,000 per year, while
costing $2.1 million more to construct. The 231 cfs plant

would clearly not be economical.

The weir for the 231 cfs plant would be constructed and the
plant controls set so that 80 cfs could pass continuously,
when that flow was available,

Consideration should be given to allow low flows (80 cfs) to
circumvent the weir in a graded, side channel constructed of
boulders, cobbles and gravel. Stepped, hydraulic controls
made of concrete may be utilized between areas of natural
substratum to allocate flows with a greater degree of

accuracy.
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Response:

The purpose of a weir is to provide effective control of the
water surface elevation at the intake. For a run-of-river
plant such as the one proposed, this allows for effective
control of the flow through the units and provides for sub-
mergence of the penstock. Any bypass arrangement must allow
for these functions and must not be subject to damage and
degredation during periods of high flow.

It is possible to construct a side channel overflow section
in the manner suggested. It would, however, have to provide
for the above functions. Due to width and cost considera-
tions, it would probably be necessary to make the weir itself
of the form described.

A hydroelectric project which would@ continuously maintain
instream flows of up to 80 cfs, as available, would need to
be of the type described in the response to paragraph 3.

The following measures are recommended for incorporation in plans
and specifications for construction to minimize adverse impacts
during construction and operation of a new hydropower facility.

- -Allowance must be made for continuous downstream flow during
construction. :

RESEOHSE:

The project is designed so that there will be no storage of
water at any time during construction or operation. Diver-
sion of flows during construction will be such that unimpeded
fish passage will be maintained at all times.

- Dredged or excavated materials should be removed from the
stream channel, and not stockpiled in the water.

Resgonse:

Dredged or excavated materials will be removed from the
stream channel, and not stockpiled in the water. This
material will either be used as fill in construction of the
headworks or road or stockpiled in an area or areas where
erosion and damage will be minimized.

- Fish screens should be installed at the intake to minimize
mortality and maintenance problems.

RESEOHSE=

McBryde will install fish screens at the intakes to the new
project and the existing plant. These fish screens will
primarily serve to prohibit the entry of downstream migrating
spawning fish into the penstock, or ditch and tunnel system,
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as appropriate. - The screens will be travelling water
screens, placed downstream of the trashracks. These screens
will be rotated periodically or on an as-needed basis so that
the screen panels can be cleaned of their debris by water
sprays. The debris will be sluiced back to the river down-
stream of the weir.

Approach velocity to the screens will be two feet per

second. This is below the escape swimming speed of the fish;
i.e.: a fish in good condition that approaches the screen
would be able to swim back out the intake.

The mesh panels of the screens will be sized to exclude fish
of the lowest size expected. The smallest spawner recorded
during studies had a length of 3 in. This tran:rlates into a
width of about 3/4 in., thus making a 1/2-in. mesh size
appropriate.

A problem with travelling water screens is that they tend to
accumulate trash and debris, such as leaves, to such an
extent that a high differential water level is achieved
across the screen. This water pressure can collapse the
screen. It will be necessary to install differential water
level sensors which will operate the screens when a pre-set
differential is achieved. Because of the number of moving
parts, they are a high maintenance item.,

Appropriate ramping rates must be set to prevent dewaterment
during rapid start-up and shut down.

Resgonse:

"Ramping rates," as related to fish considerations, concern
the rate of change of flow through the intake system. This,
in turn, is governed by flow through the nozzles to the tur-
bines, which is a function of generating unit operation.

In the case of shutdown of the generating unit for any
reason, such as load shedding, less water would be required,
therefore making more available, The most rapid rate of
change on shutdown would be under the condition of a unit
trip. This is generally done automatically to protect the
machinery from an electrical or mechanical fault. The
deceleration of flow in the penstock is limited to a rate
which will avoid destructive water hammer,

Unit startup provides an increase in the rate of flow through
the system. The most rapid rate of increase is provided by a
condition known as "dead lcad pickup." This is a situation,
such as happened during Hurricane Iwa, wherein the locad
served by the unit is isolated from the rest of the system.
The unit is required to assume a portion of the load,
starting from a total outage, without assistance. The
requirement to do this is governed by a provision in the

.
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contract with Kauvai Electric Co., the power purchaser. This
is, in fact, one of the most significant advantages of hydro-~
electric power. .
Installation of automatic flow continuation valves should be
considered to protect stream flows below the dam in the event
of sudden flow rejection at the powerhouse.

Resgonse:

As discussed above, flow rejection occurs upon unit

shutdown. This makes more flow available for instream

uses. In this manner it would be the efquivalent of a freshet
in terms of providing additional flows.

If flow rejection is construed to be an increase in flow
required by the unit, the most rapid rate of increase is
governed by contract requirements, again as discussed

above, The water available for release at this time would
depend upon the amount of flow in the river. Besides the
amount of flow demanded by the unit, the limiting condition
is that the penstock cannot be sucked dry, in order to
protect it. Although the penstock has protective devices to
przvent damage under this condition, they are subject to
malfunction and it is unwise to design penstock dewatering as
an operating condition.

Installation of automatic shutoff valves should be considered
to prevent extensive soil erosion in the event of penstock
failure.

Response:

This is a planned design feature of the penstock.

Appropriate measures should be taken to prevent excessive
total gas pressures in' tailwaters.

ResEonse:

"Excessive total gas pressures in tailwaters" is the super-
saturation of nitrogen and oxygen in the tailwaters of a
dam. This occurs as a result of flows over a spillway
entraining air (primarily nitrogen and oxygen) and then
plunging into the tailwaters, The gas content of the waters
can then be above saturation concentrations at the existing
pressures and temperatures, This can create embolisms and
physiological damage to fish in the tailwaters.
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This effect has been primarily noted in the tailwaters of
Columbia River dams while those dams are spilling water.
Since the planned weir is much smaller and the flow path
while spilling much shorter, we do not anticipate that air
entrainment will be a problem for the Wainiha Hydroelectric

Project.

The water used for power production is discharged at high
velocity and atmospheric pressure from the nozzles. The
kinetic energy of the flow is translated into mechanical
energy by the hydraulic turbines. After being relieved of
most of its kinetic energy by the turbine buckets, the water
falls by gravity a few feet into the tailwater. There is
nothing in this process that would promote supersaturation of

the tailwater.
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chMcBeryde

SUGAR COMPANY, LIMITED

July 8, 1983

Mr., William R. Kramer,
Project Leader
Environmental Services
U.S., PFish and Wildlife Services
P. 0. Box 50167
Honolulu, Hawaii 96850

DRAFT ENVIRONMENTAL IMPACT STATEMENT
WAINIHA HYDROELECTRIC PROJECT

Dear Mr. Kramer:

This is to thank you for your letter of June 21, 1983, to

Mr. Susumu Ono, Chairman, BLNR, commenting on the draft EIS for
McBryde's Wainiha Hydroelectric Project. We are currently
reviewing your comments and will prepare a specific response to
each one.

As discussed with Mr, John I. Ford of your 6ffice, McBryée'has
requested that the DLNR grant a thirty-day extension to the
comment and response period. ' '

If you have further comments or questions please do not hesitate
to contact me.

Sincerely,

Mj;?YDE SUGA?/;Z?PANY, LIMITED

Randall J. Hee

Engineering Superintendent
RPK:1t

cc: Mr. Susumu Cno
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eMcBryde

SUGAR COMPANY, LIMITED

August 4, 1983

Mr. William R. Kramer, Project Leader
Environmental Services, Roon 6307
U.S. Fish and Wildlife Service

p. O. Box 50167

Honolulu, Hawaii 96850

DRAFT ENVIRONMENTAL IMPACT STATEMENT
WAINIHA HYDROELECTRIC PROJECT

Dear Mr. Kramer:

The purpose of this letter is to respond to the comments
contained in your letter of June 21, 1983 to Mr. Susumu Ono,
Chairman, BLNR.

Upon receipt of the service's letter of april 21, 1983, McBryde
prepared responses to each of the suggested mitigation

“ measures. The responses were included both directly and

iindirectly in the Draft EIS. On June 29, 1983, McBryde forwarded
direct responses to the Service, and these are included in the
Final EIS.

Acting upon the advice of the Service and other agencies and
organizations possessing expertise, the proposed project has been
modified to maintain continuous flow in the affected reach of
river. A continuous flow of one cfs, about 650,000 gallons per
day, is proposed to be maintained through a self-regulating notch
in the weir near the right bank.

Data from previous stream fauna surveys, including the full text
of Timbol's 1983 report, are included in the Final EIS. There
are no data prior to construction of the existing plant.

However, Timbol (1983) concluded that "the nakea population
appears to be a healthy, thriving population” and "that Wainiha
harbors a good, healthy on-going nopili population.® 1In any
case, the environmental impacts of the proposed plant must be
judged against existing conditions, which include the presence of
the existing project.

Alternatives 1, 2, 3, 4, and 6 of the Service's April 21 letter
are addressed in McBryde's letter of June 29 to the Service.

P. O. BOX 8+ ELEELE, KAUAI, HAWAIL 06705 « TELEPHONE (808) 335-5111
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Mr. William R. Kramer
Re: Wainiha Hydroelectric Project
August 4, 1983

Page 2

Exhibit II-7 has been modified to include the requested

section. Piers for the pipeline crossings will be kept back fron
the stream beds.

In regard to access road crossings of streams, most of these
crossings are of intermittent streams that support no fish
populations. These crossings will use corrugated metal pipe with
concrete headwalls. Crossings of perennial streams that support
fish life will utilize concrete boX culverts or bridges as
suggested by the Service.

The aquatic surveys over the past thirty years have had
differences in technique, season, and location of stations.
Although these differences complicate comparing the data from the
surveys, the differences do not invalidate the surveys. MNor do
the differences preclude drawing the general conclusions
expressed in the EIS. For example, Ego used visual counts, and
Timbol used electroshocking technigues. The latter probably is
relatively conservative in terms of counts. Yet, the numbers of
fish counted were greater in Timbol's 1982 survey than in Ego's
1970 survey. -

Using the available data to predict potential impacts is further
complicated because the existing project is by no means the only
factor influencing fish populations in the river. Increased
fishing pressure by increasingly sophisticated fishing methods
has probably accounted more for any changes in 'o'opu nakea and
nopili diversity and density than any other factor. Nightly
harvests per fisherman of more than 1,000 pounds of 'o'opu which
have not spawned is a pressure which cannot be overlooked.
Predation from introduced species, and cyclical changes in ocean
currents also may contribute to stress on aquatic fauna. There
are no data to suggest that the existing project has threatened
or endangered any species of aquatic fauna.

The station numbers on Exhibit I11I-8 refer to the stations of
Tinmbol's 1982 survey.

Exhibit III-9 on page 53 has been corrected.

The Service has been provided with a copy of Timbol's 1983

report. That report supports the conclusions presented in the
draft EIS.
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Mr, William R. Kramer .
Re: Wainiha Hydroelectric Project
August 4, 1983

Page 3

The statement on page 83 of the draft EIS in regard to the
diversion weir not being a barrier to migration does not rely
upon any assumptions about conditions bprevailing before the
existing project was constucted. It is based upon Timbol's
findings and conclusions from the 1982 survey that there are
healthy populations of nakea and nopili both above and below the
weir. Further, the proposed weir will be of the same type and
general size as the existing weir, a factor which supports the
conclusion regarding to impact of the weir itself.

Several meetings and consultations were held since scoping.
During these meetings, the subject of streanm sampling was
discussed. Consensus between the agencies with expertise and
jurisdiction for fish protection has not been achieved in regard
to the value of methods that could be applied in the Ffuture.
McBryde believes that the surveys done over the past thirty years
are adequate to form the basis for predicting potential impacts.

Thank you for your comments on the Draft EIS. We hope that you
will fing the above reply responsive to your concerns for the
environment. :

Sincerely,
McBRYDE SUGAR COMPANY, LIMITED

/i

Randall J. Hee
Engineering Superintendent

RPK:1t

L+ Mr. Susumu Ono
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University of Hawaii at Manoa

Environmental Center
Crawford 317 « 2550 Campus Road
Honolulu, Hawaii 986822
Telephone (808) 948-7361

June 7, 1983

Mr. Susumo Ono, Chairman

Board of Land and Natural Resources
Kalanimoku Building

P.O. Box 621

Honolulu, Hawail 96809

Dear Mr. Ono:

Wainiba Hydroelectric Project EIS

In beginning our review of the draft environmental impact statement on this project
we note that it supports its statements on various environmental impacts by reference
to the following five consultant reports: :

Report Citation on page
Lum, & Assoc., Dec 1982 . 36
Timbol, A.S., Feb 1983 50
Berger, A.J., Dec 1982 39
Lamoureaux, C.H., Jan 1983 62
Barrera, W., Jr., Dec 1982 63

In our opinien it is unnecessary that an EIS include all of the pertinent information
that is available in cited reports if they are available to the public. However, it is impossible
to verify the validity of the information in the EIS that is based on these consultant reports
or to evaluate the thoroughness of the studies on which the reports are based unless the
reports are made available.

We have arranged to get copies of the reports from EDAW, Inc., for whom the studies
were made. We suggest that DLNR also should have access to the reports for its own
evaluation of the draft EIS.

Sincerely,
Doak C. Cox

cc: EDAW, Inc.””
McBryde Sugar Co.
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University of Hawaii at Manoa EDAW Inc. -
Environmental Center o
Crawford 317« 2550 Campus Road -
Honolulu, Hawaii 968822 !
Telephone (808) 948-7351 2
June 22, 1983 =
41
RE:0377
Mr. Susumu Ono, Chair ]

Board of Land and Natural Resources

P.O. Box 62!
Honolulu, Hawaii 96809

Dear Mr. Ono:

Draft Environmental Impact Statement
Wainiha Hydroelectric Project
Wainiha Valley, Kauai

The Environmental Center review of the above cited document has been prepared
with the assistance of Sheila Conant, General Science; Bion Griffin and Bertell Davis,

Anthropology; Marshall Mock, Kauai Community College; James Parrish, Hawaii Cooperative

Fishery Research Unit; Jacquelin Miller and Pamela Bahnsen, Environmentai Center.

We consider that an environmental impact statement (EIS) on a proposed project
cannot be expected to include all of the background information on which its estimates
of the environmental impacts of the project are based. It is sufficient that the EIS cite
other publicly available documents as sources of such background information, and to
include as appendices, or make available as supplementary documents, reports on detailed
studies whose results are summarized in the EIS itself. The Wainiha draft EIS cites five
reports on special studies that were made on aspects of the environment that may be
subject to significant impact by the proposed hydropower project:

Barrera, W., Jr., Dec 1982 Archaeology
Berger, A.J., Dec 1982 Land fauna
Timbol, A.S., Feb 1933 Stream fauna
Lamoureux, C.H., Jan 19383 Botany

Lum, W., & Assoc., Dec 1982 Soils

We requested and received copies of each of these reports. However, they did not
become available to us in time to be reviewed by one of the archaeologist-contributors

to our review.

AN EQUAL OPPORTUNITY EMPLOYER
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Mr. Susunu Ono -2- June 22, 1983

Geology, Soils, Climate and Hydrology--Miscellaneous Comments

The Olokele formation of the Waimea Canyon volcanic series is not a single lava
flow as stated {p. 34}, but a series of lava flows that, because they were ponded in the
Kauai caldera are much thicker and more massive than most of the flank flows of the
Napali formation of the Waimea Canyon series and hence of much lower permeability.

The average annual rainfall rate at Waialeale is not "over 500 inches" as stated
(p. 38), but by latest estimate 451 inches.

It is misleading to state (as on p. 42) that the flow of waterfalls and springs feeding
the upper part of Wainiha River represent drainage from Alakai Swamp and Waialeale.
It is possible that there is some ground-water contribution to the River, but in the upper
part this is probably relatively unimportant, and the extent to which it represents recharge
from the Alakai Swamp is problematic. The major part of the flow of the river, other
than direct runoff of rainfall in the valley itself, represents surface drainage from that
part of the upland swamp of Kauai in the vicinity of Waialeale, about | square mile in
area. The Alakai Swamp portion of that upland swamp drains southwest to tributaries
of the Waimea River.

The errors or misleading statements referred to above are of no significance in
relation to the environmental impacts of the proposed project but are called to your attention
in the interest of increasing the accuracy of the revised document.

Stream Fauna

" An issue recognized in the draft EIS as unresolved (p. 104) is the extent of "effects
of the proposed project on the native stream fauna." The new project will add an additional
stress to animals already affected by the stress of the present project. John Ford of
the U.S. Fish and Wildlife Service has recommended (pp. 146-149) that at least 80 cfs
be allowed to pass down the stream, undiverted by the weir, at all times to avoid detrimental
effects on the stream fauna. However, it is estimated (p. 124) that the energy production
of the proposed powerhouse would be reduced 75 percent if continuous bypass of at least
80 cfs were required. It is proposed instead (pp. 79-80, 123) that the project be operated
so that there will be no periods exceeding 30 days in duration in which there will be no
flow over the weir, and that after any 30-day no-overflow period, 10 cfs will be released
to the stream until the streamflow again exceeds the 159 cfs intake capacity. It is estimated
(p. 81) that, with this proposal, the production of the powerhouse would be reduced about
133,000 kwhr per year (or about 0.6 percent of the estimated total).

The duration/discharge curve in exhibit Ill-5 (p. 43) indicates that the flow of the
river (at the USGS gage) exceeds 150 cfs {the capacity of the proposed intake) only about
23 percent of the time, and that the flow of the river is 80 cfs or less about 49 percent
of the time. The low-flow duration/discharge diagram in exhibit IlI-6 (p. 4#5) indicates
that flows averaging as little as 80 cfs may be expected, on the average, for one 30-day
period a year.

The base of the latter diagram appears to represent a flow rate of 30 cfs, not zero
flow rate as labeled. If correction is made, the diagram indicates that, on the average
once a year, there is a 7-day period in which the average flow at the gaging station is
only about 50 cfs and a 1-day period in which the average is only about 48 cfs; and that
on the average once in a century, the 7-day and I-day average flows are only about 33 cfs,
and the 30-day average flow only about 35 cfs. We note that, if the river flow drops
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to as little as 35 cfs, after 30 days of flow less than 150 cfs, the diversion by the weir
will be decreased to 25 cfs with the release of |0 cfs.

What effect the diversion, operated as proposed or in any other similar manner,
would actually have on the stream fauna cannot be determined with certainty. The EIS
states (p. 85-86) that the proposed diversion weir "will not be a physical barrier to migration
of stream fauna because the existing project diversion weir has not been a barrier to
migration." It may be true that the proposed weir will not be a com plete barrier to migration.
However, it cannot be considered that the weir will be no barrier whatsoever, nor that -
with its construction and operation as proposed there will be no reduction in either the
faunal species present in the upper part of the river nor their populations. We note that
Ego reported that, in 1956, 'o'opu fishing in Wainiha was concentrated in the lower 8 km
of the river, in other words the part below the present intake. This concentration probably
resul ted from the spawning behavior of the 'o'opu as well as the rel ative ease of access
to the lower part of the river. We assume that at present there is little fishing in the
part of the river above the present intake. The principal concern should be with preservation
of sufficient popuations to assure retention of the species, maintenance of the fishery,
and an aquatic environment of high natural quality. .

The EIS claims (p. 82) that during the past 30 years "the diversity and abundance
of the stream fauna have not changed much," and that over this period the present weir
and diversion "has not served to deplete the composition or number of the 'o'opu in the
river. These claims, probably relating to the 27-year period since Ego's (1956) study
was made, of course, do not indicate that the present weir is not a barrier nor that jt
has not reduced the diversity and abundance of aquatic life, because diversion at that
weir began in 190¢.

More pertinent is the casual claim (p. 82) that the density and abundance of the

fauna "are about the same above and below the existing diversion weir." Most of the

of catching individuals of uncommon species. Timbol's report that oopu-nopili was "very
abundant" at all stations on the main stream Suggests that the weir does not restrict

the migration of that species, However, Timbogs "very abundant" category refers to

any nunber of specimens exceeding 10 per 20m*, and his report does not prove that there
is no significant difference between the abundances of this species above and below the
weir. Furthermore, even if there were no differences in the abundances of the diadromous
species above and bel ow the weir, this would not prove that the weir had no effect on

More pertinent are com parisons between weir dimensions and by-pass flows for
the present weir and proposed weir:
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Present Proposed
project project
Weir height, ft. 17 (p. 82} 14 (p. 9)
Average days of 212 (p. 76)
no bypass per year 223 (p. 82)} ? 266 (p. 76)
Maximun continuous days of 73 (p. 82) 30 (p. 80)
no bypass
Percentage of time with 58 (p. 76) 73 {p. 76)
no bypass

is no weir overf} ow,

and the rate of flow increases downstream as is recognized in the EIS (p, 83). It js unlikely
that a reliable estimate can be made of the rate of groundwater bypass of the proposed
weir, or the distance below the weir at which such bypass might reappear in the stream,

but these may be critical val ues. According to the EIS there are seven left-bank tributaries
and four right-bank tributarj es that enter the reach of the ri ver between the proposed
weir and proposed powerplant (p. 84), and some of the seven left-bank tributaries are
perennial {p. 42), Presumably some estimates were made of the flows of the left-bank
tributaries in connection with the consideration of the alternative to the proposed project

that would have invalved diversions from these tributaries (p. 119).

However, the flow

estimates are not presented and the locations of the perennial tributaries, which are

the only ones that would contribute to the flow of the river in dry periods, are not indicated.

This information should be provided in the revised EJS.

associated with alternative locations for the weir, as well as the differen

Capacity associated with the alternative weir locations.

n on the stream fauna

Among the water quality effects of the proposed project that must be consi dered
is turbidity. In the long term the proposed project may result in no significant increase

in turbidity, but in the short term there will certainly be increases.
the river during high water periods may be of no significance becaus

The turbidity of
e the turbidity is

naturally very high then. However, during the construction period, the turbidity of the
stream even during low-water periods when it is normally clear, is likely to be considerably

increased. The effects of the increase in turhi dity on the fauna duri
are uncertain, but unnaturally low light levels, high suspended solids

accumul ating will persist for extended periods, These all haye negative influences on

stream fauna,

ces in power- generating
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Associated with reduction in stream £l ow, in the reach of the river from the proposed
weir to the proposed power plant, there will be effects on the pH and temperature of
the water and on the dissol ved oxygen. The EIS cites evidence suggesting that some of
these changes may be beneficial to the aquatic fauna. However, it is certain that large
increases in temperature and PH and large decreases in dissolved O., are detrimental
to aquatic animals. The EIS does not predict the levels that will oc%ur, and it may not

be possible to make useful estimates. Thus, although it probably cannot be proved conclusively

that, in the net, the effects of these changes will be seriously detrimental, it is doubtful
that they will be, in the net beneficial. In any case the claim that "there is no evidence
to suggest that the proposed project will affect water quality adversely" (p. 87, emphasis
added) is invalid. This isa major issue, because if the conditions that persist in much

of the stream below the new weir are not suitahle for diadromous aquatic fauna during
much of the year, successful passage over the weir seems much less likel y.

To reduce the additional stress on the stream fauna, the weir could be designed
with a "fishway" -~ a shape at one side to facilitate fish passage. With respect to the
design of the traveling screen proposed to bar fish from the penstock (p. 12), we suggest
reference to Fritz, ES,, 1980, "Cooling W ater Intake Screening Devices Used to Reduce
Entrainment and Im pingement, U.S, Department of the Interior, Fish and Wil dlife Service,"
Fish and Wildlife Resources and Electric Power Generation, no. 9.

Avian Wildlife

We note on page 58 of the DEIS that Ahuimanu Productions' An Ornithological Survey
of Hawalian Wetlands cites the following birds as occuring ‘downstream from the proposed
project: the Hawailan Stilt (Ae'o), the Hawaiian Coot (*Alae Ke'oke'o), the Hawaiian
Gallinde ('Alae 'Ula), the Hawaiian Duck (Koloa Maoli). We further note that all four
of these hirds are currently listed on the Federal L st of Endangered Species (1980).

Per the above cited report, Volume II, page 145, the Black-Crowned Night-Heron (‘Auku'u),
an indigenous hird to the islands, was also si ghted "searching for food along the stream,
in taro fields and in the tall grass of the valley."

Although the wetland, where these birds were sighted in this particular report,
may be "well out of the range of the (proposed) project area," (p. 58, DEIS) it does not
necessarily follow that their habitats, which exist below the proposed project, will not
be affected by what occurs at the higher elevations of the Wainiha Stream. There needs
to be discussion on how the impacts of the upstream activity will affect the lower stream,
along with a discussion of mitigative measures. The maintenance of continuous stream
flows and the present water quality are of primary concern.

With reference to this last point, the Ornithdogical Survey of Hawaiian Wetlands,
mentioned above, had the foll owing summary statement regarding the "potential impact
of dredge/fill activities™

Emphasis in evaluating such projects should be placed on means
to insure maintenance of stream flow throughout its course and
methods to avoid excessive siltation of stream water. Any use
of chemicals that may have deleterious effects in aquatic ecos ystems,
particularly upstream in the valley, should be avoided, (p. 145)

Werealize that there will be no dredging or {il! activities but nevertheless there
exists a potential for a great amount of turbidity as a result of the construction activities,
specifically from the road, penstock and stockpiling activities, There needs to be discussion
on the control measures, such as revegetation of the stockpil ed materials, that will be
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initiated to prevent the soil from going into the stream. Wenote that the road will
be 2.1 miles long, approximately 12 feet wide, within 20 feet of the stream, and surfaced
with gravel, (p. 23).

Archaealogy

One of our archaeclogist-contributors who did not have available the report by
Barrera (1982), cited in the draft EIS, considered that the draft reflects inadequately
Earl's (1978) report {cited on p. 63 as taken into account in the Barrera report). He has -
pointed out that Wainiha and its sites, are very important archaedlogically, especially
its relatively undisturbed wet taro cultivation system. In addition to the sites and clusters

" of sites indicated in exhibit IlI-12, he has information suggesting that there are house

sites up-slope from the valley bottom and £ arther up the valley than the USGS gaging

station, although the draft EIS (p. 63 and exhibit INI-12) suggests agricultural sites are

limited to parts of the valley makai of the gaging station. Our other archaeol ogist-contributor
agrees and considers that there may be taro terraces farther up the valley as well.

Barrera quotes from Handy (1940) a discussion by Lydgate (1913) indicating the
existence of nine settitements in Wainiha at the time of Kaunualii, three of them mauka
of Maunahina. The farthest mauka, Laau is described as being "where the valley contracts
to a narrow gorge, with a brawling stream running white on the bottom," and "where
the last available space was won" for taro patches "if not by the dwarfs, at least by someone
who understood this kind of agricultural engineering.” (Upper Wainiha Valley, Kauai:
Archaeological Reconnaissance, p. 6)

The description of the situation at Laau might fit almost any part of the valley
mauka of Maunahina, and even at the time of Lydgate's study the locations of these settlements
were unknown. It is possible that all three of the upper settlements to which Lydgate
referred were located between Maunahina and the gaging station. It is also possible that
one, two, or possibly all three of them, were adjacent to the taro terrace area identified
as site 5 on exhibit II-12. However, it is also possible that at least Laau was located
mauka of the USGS gaging station. In the light of this possibility, the adequacy of Barrera's
survey, which he characterized as a nwalk-through reconnaissance’ hampered by weather,
seems questionable, even though he characterized his failure to inspect the southernmost
half-mile of the project area because of heavy rain and rising streams as "not a significant
omission." (op cit, p.l)

Both Barrera (op. cit. pp. 9-10) and the draft EIS (p. 94) propose 5-step plans for
the identification of possible archaeclogical sites that mi ght be disturbed by the proposed
project and for minimizing the archaeological damages of the project. Barrera proposes,
as a first step, that an archaealogist conduct a survey of the proposed intake and powerhouse
areas and the proposed route of the access road and penstock. The draft EIS proposes
that the archaeologist assist a topographic survey crew in identif ying archaeclogical
sites in the proposed construction areas and locating them on a detail ed topographic map.
The identification and location will be accomplished best if the archaeologist and topographers
work together, but with respect to the identification and location of the archaeodlogical
sites, it is the topographic crew that should assist the archaeclogist rather than the reverse.

Both Barrera and the draft EIS propose that the archaeologist then rank the sites
in order of archaedlogical sensitivity and in order of cost of mitigation of damage by
salvage operations, but neither provides criteria for the sensitivityranking. We consider
that the establishment of the importance of the sites in relation to the information they
may yield on the pre-contact utilization of the valley, their importance as examples worthy
of preservation, and the cost of revising the proposed locations of project features to
avoid sites worthy of preservation are all of at least equal importance.
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Both Barrera and the draft EIS propose that excavations be made to salvage such
information as may be obtained from those sites that will be affected by the project.
The salvage operations should be conducted under the direct oversight of an archaeoclogist,
as suggested by Barrera.

Barrera recommends, in addition, that the archaeologist work on a continuing basis
with project personnel as the project proceeds. Because additional archaeoclogical sites
may be discovered in the course of the project, adoption of his recommendation for monitoring
should be indicated in the revised EIS.

The development of alternate énergy sources is certainly to be commended and
we appreciate the opportunity to assist in identif ying areas of possible concern to be
addressed in the revised EIS.

Sincerely,
Dol D22,
Doak C. Cox
Director
cc: OEQC

Randall J. Hee, EDAW, Inc.%”

Sheila Conant

Bion Griffin

Bertell Davis

Marshall Mock

James Parrish

Jacquelin Miller

Pamela Bahnsen
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cMcBryde

SUGAR COMPANY, LIMITED

July 8, 1983

Mr. Doak C. Cox, Director
Environmental Center
University of Hawaii at Manoa
Crawford 317, 2550 Campus Road
Honolulu, Hawaii 96822

DRAFT ENVIRONMENTAL IMPACT STATEMENT
WAINIHA HYDROELECTRIC PROJECT

Dear Mr, Cox:

This is to thank you for your letter of June 22, 1983 to

Mr. Susumu Ono, Chairman, BLNR, commenting on the draft EIS for
McBryde's Wainiha Hydroelectric Project., We are currently
reviewing your comments and will provide a specific response to
each one.

This is also to inform you that McBryde has requested that the
DLNR grant a thirty day extension to the comment and response
period to allow us to prepare our responses,

If you have further comments or questions, please do not hesitate
to contact me.

Sincerely,
McBRYDE SUGAR COff?NY, LIMITED

Z

Randall J. Hee
Engineering Superintendent

RPK:1t

cc: Mr, Susumu Ono

A wholly owned subs:dary ol Alsxander & Baldwin, Ine
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cMcBryde

SUGAR COMPANY, LIMITED

August 4, 1983

pr. Doak C. Cox, Director
Environmental Center
University of Hawaii at Manoa
Crawford 317, 2550 Campus Road
Honolulu, Hawaii 96822

DRAFT ENVIRONMENTAL IMPACT STATEMENT
WAINIHA HYDROELECTRIC PROJECT

Dear Dr. Cox:

The purpose of this letter is to respond to the comments
contained in your letter of June 22, 1983 to Mr. Susumu Ono,
Chairman, BLNR.

Technical reports prepared to identify baseline conditions and
evaluate potential impacts are appended to the Final EIS.

Geology, Soils, Climate and Hydrology

The description of the Olokele formation of the Waimea Canyon
volecanic series is modified in the Final EIS.

The average annual rainfall rate of Mt. Waialeale is corrected to
451 in. per year.

Surface drainage from the Alakai Swamp is to the southwest into
tributaries of the Waimea River. However, USGS maps identify a
portion of the Alakai Swamp which lies near Mt. Waialeale as
draining into the Wainiha River.

Stream Fauna:

The Final EIS contains a revised discussion of stream fauna.

The base of the Low Flow Frequency/Duration diagram, Exhibit III-
6, is 30 cfs and has been corrected in the Final EIS.

There is no reason to believe that the proposed weir will be a
barrier to migratory passage, because the existing weir has not
been a barrier to migratory passage; and the two are nearly
identical. During long dry spells, the proposed weir will be an
obstacle to migratory passage, a condition which will be
mitigated, at least in part, by allowing one cfs (650,000

gal/day) continuous flow of water to cross it.
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Dr. Doak C. Cox
Re: Wainiha Hydroelectric Project
August 4, 1983

Page 2

The stream conditions which existed prior to construction of the
existing plant are not known. These would have little relevance
anyway, given the changes which have occurred from all causes
over this span of time. Among the changes are those precipitated
by commercial, subsistence, and sport fishing. The currently
existing conditions are those which must be used as the basis for
judging the potential impacts of the proposal. What can be said
(Timbol, 1982) is "that Wainiha harbors a good, healthy on-going
nopili population” ‘and "that the nakea population appears to be a-
healthy, thriving population.” '

'mhe contention that the density and abundance of the fauna "are

about the same above and below the diversion weir" is supported
by Timbol's 1982 data..

Timbol's 1982 counts for nakea and nopili are as follows:

Station Elevation '0'opu Nalkea '0'opu Nopili
1,140 ft 7 o 23 .
2A 920 11 - - 26
2B . 720 14 13
3 680 9 ) 29
4 10 3 30

The existing diversion site is located at Elevation 700 and lies
between Stations 2B and 3. The counts are per twenty square
meter areas.

Flows entering the river downstream of the proposed weir will be
from tributaries and groundwater inflow. Estimates of these
contributions were made as a part of design studies for the
project. Given the difficulty of defining groundwater inflow and
the considerable variability of tributary flows, the estimated
flows were based upon an analysis of historical flows and
rainfall distribution, intensity, and duration. The incremental
contribution was estimated to average 3 cfs per 1,000 £t. The
first perennial tributary is about 1,500 £t downstream of the
weir location.
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pr. Doak C. Cox
Re: Wainiha Hydroelectric Project

August 4, 1983

Page 3

In regard to turbidity, there is little that can be added to-the
discussion in paragraph B.2., Chapter I1II of the EIS. There will
be turbidity increases as a result of cofferdam construction and
installation of fills and culverts at stream crossings. Excess
soil and rock material will be spoiled in areas away from water
courses. Spoil piles will be graded and drained to minimize
erosion and encourage revegetation. All of these impacts will be

temporary.

Data on water temperature in the Wainiha River are meager. The
highest temperature recorded by the USGS at the stream gage was
73.4°%F (23°C) in June, 1973. Ego also recorded the temperature
at the gage. The highest temperature he recorded at that
jocation was 65°F (18.3°C) in June 1952. The highest temperature
in the affected reach of the existing project wvas recorded by Ego
{1956) as 71°F (21.7°C) in August, 1953 on a day when the river’'s
flow at the gage was 46.5 cfs and there had been no freshets for
several days. The highest recorded temperature in the entire
Wwainiha River was 76°F (24.4°C), near the mouth in July, 1953 by
Ego. These temperatures are below those which are known to be
harmful to 'o'opu. There will be elevated water temperatures in
the af fected reach of the proposed project during prolonged dry
periods. These temperatures will not be lethal to aquatic fauna,
but they may degrade the habitat. This impact will be mitigated
by maintaining continuous flow in the affected reach. '

As stated in the EIS, increases in pH and decreases in dissolved
oxygen will be moderate. The latter is, of course, partly a
function of temperature. Again, impacts to water quality will be
mitigated to some extent by maintaining continuous flow in the
affected reach.

To maintain continuous flow, a self regulating notch will be
built into the top of the weir near the right bank. The notch
will concentrate flow into a narrow area to provide a
continuously wet path.

Avian Wildlife:

There will be no effect on downstream habitat caused by operation
of the proposed project. This is because all of the water
diverted for power production will be returned to the river
upstream of the existing weir. During construction there will be
minor temporary increases in turbidity. These are unavoidable.
1t must be emphasized that this project does not embody a "dredge
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pr. Doak C. Cox
Re: Wainiha Hydroelectric Project
august 4, 1983

Page 4

and fill" operation. Strean flow will not be interrupted during
construction. Erosion control measures are discussed in
paragraph B.l< of Chapter III of the Final EIS.

The access road and penstock will be several hundred feet from

the river in most places. Where they must approach the river,

they will be at jeast 20 £t from the river's edge and above the
design flood elevation.

Archaeology:

The archaeological mitigation plan is specifically designed to
permit the early jidentification of significant sites, to allow
the road and penstock to be laid out while preserving
archaeological values where possible, and to permit the recovery
of information and artifacts during construction. Supervision by
an archaeologist is the cornerstone of the program. This will
bridge the gap between early reconnaissance studies, actual field

conditions, and the needs of the project.

The criteria for the archaeological sensitivity ranking will be
developed prior to the commencement of work at the site.

Thank you for taking the time to review the praft EIS. Your

comments have been most helpful and constructive in preparing the
Final EIS.

If you or the Environmental Center staff have further questions
or comments, please do not hesitate to contact me.

Sincerely,
MiE;YDE SUGAR COMPANY, LIMITED

Randall J. Hee
Engineering Superintendent

RPK:1lt

cc: Mr. Susumu Ono
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June 19, 1983
Mr. Susumu Ono, Chairman
Board of Land and Natural Resources

P.0. Box 621
Honolulu, Hawaii 96809

Subject: Draft Environmental Impact Statement for Wainiha Hydroelectric
Project, Prepared Pursuant to Chapter 343, HRS

Dear Mr. GOno:

We have only reviewed the subject EIS in terms of stream fauna. Unfor-
tunately, it seems to be the case that McBryde Sugar Company, Limited has
chosen to substituté deliberate lies and half-truths in place of an adequate
biological analysis. Consequently, we are going to insist on a NEPA EIS.

To begin with, the Draft EIS does not include the results of either
Amadeo Timbol's 1977 or 1983 surveys of aquatié macrofauna in Wainiha River
as a technical appendix. Allegedly based upon Timbol's research, the Draft
EIS asserts on page 123 that despite removal of water from Wainiha River for
the existing hydroelectric powerhouse, '... freshwater fish survive the in-
terrupted flow with undiminished diversity and number....' However, Timbol's
1977 stream fauna survey has been made available for public use by the Corps
of Engineers. And in Table 3, it quite unequivocally shows that there are

more o'opu nakea (Awaous stamineous) and o‘opu nopili-{Scydium stimpsoni) at

low elevations in Wainiha River where flow has not been diminished than at
mid elevation sampling stations where flow has been diverted.

On page 84, the Draft EIS indicates that because the Wainiha River gains
in flow below the existing diversion, "minimum required stream flows are be-
iﬁg maintained naturally" in the 4.5 mile length of stream in which flow is
diminished. The Draft E1S alleges that the same wil) be true for the 2.1

mile lenyth of stream which would be affected by the proposed hydroelectric

250 S. Hotel St. Rm. 211, Honolulu, Hawali 96813, Tel. 521-1300
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Wainiha Hydroelectric Project DEIS
Page 2

project. However, no evidence is presented in the EIS to show how much stream
gain occurs below the proposed diversion weir as compared to how much stream
gain occurs below the existing diversion weir. In fact, USGS Gaging Station
16108000, which is about 1.5 miles above the existing diversion weir and 0.6
miles below the proposed diversion weir, is used in the Draft EIS to estimate
what percent of the year the existing and proposed diversion weirs will inter-
cept all flow of the Walniha River. This would not be a reasonable approach
unless stream gain between the existing and proposed diversion weirs was
relatively insignificant.

On page 54, the Draft EIS links Kenji Ego's description of the 1ife
cycle of o'opu nakea with John Ford's description of the upstream migéation

of o'opu alamo'o (Lentipes concolor) as if they were a single species. The

reader is left with the deliberately incorrect impression that o'opu qqkea
can climb up the undercut faces of waterfalls (and presumably even Qértical
weirs)., Unfortunately, if the proposed diversion weir is designed I}ke a
waterfall, it will totally block upstream migration of o'opu nakea.

On page 87, the Draft EIS indicates that "slightly elevated water tem=-
peratures are conducive to growth of 'o'opu.'' This also is true for species
that compete with o'opu. Ultimately, if a stream becomes warm enough, o'opu
cannot compete with exotic species. Cold water is essential for a Hawaiian
stream to maintain a high proportion of endemic stream fauna.

In our judgement, if the Final EIS for the Wainiha Hydroelectric Project
does not adequately address these points, then it will be legally deficient.
We suspect that if an honest job had been done on the Draft EIS, then. it would

indicate a need to maintain a minimum flow of at least 10 cfs past the proposed

diversion weir.
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Wainiha Hydroelectric Project DEIS
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Sincerely,

L 2T
2l

Arthur Mori
President

¢e: Randall J. Hee

0EQC
Colonel Alfred Thiede
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cAHMcBryde

SUGAR COMPANY, LIMITED

July 8, 1983

Mr. Arthur Mori, President

Life of the Land

250 South Hotel Street, Room 21l
Honolulu, Hawaii 96813

DRAFT ENVIRONMENTAL IMPACT STATEMENT
WAINIHA HYDROELECTRIC PROJECT

Dear Mr. Mori:

This is to thank you for your letter of June 19, 1983 to

Mr. Susumu Ono, Chairman, BLNR, commenting on the draft EIS for
McBryde's Wainiha Hydroelectric Project. We are currently
reviewing your comments and will provide a specific response to
each one. '

Phis is also to inform you that HMcBryde has requested that the
DLNR grant a thirty day extension to the comment and response
periocd to allow us to prepare our responses.

1f you have further comments or questions, please do not hesitate

to contact me.

Sincerely,
McBRYDE SUGAR COMPANY, LIMITEb
YLt J s
Randall J. Hee/
- Engineering Superintendent

RPK:1lt

cc: Mr. Susumu ono
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cMceBryde

SUGAR COMPANY, LIMITED

August 4, 1983

Mr. Arthur Mori

Life of the Land

250 South Hotel Street, Room 211
Honolulu, Hawaii 96813

DRAFT ENVIRONMENTAL IMPACT STATEMENT
WAINIHA HYDROELECTRIC PROJECT

Dear Mr. Mori:

The purpose of this letter is to respond to the comments
contained in your letter of June 19, 1983, to Mr. Susumu Ono,
Chairman, BLNR.

The Final EIS includes Timbol's report of his 1982 studies. Data
summaries from the 1951-1956 and 1970 studies of Wainiha by Ego
and the 1977 study of Timbol also are included in the Final EIS.

Timbol's 1977 study found higher concentrations of 'o'opu nakea
and 'o'opu nopili within a mile of the mouth of the river than at
upstream sampling locations. Other than near the mouth, the
concentrations of these two species were in the "common" to
"uncommon" range, both above and below the weir. 1In contrast,
Timbol in 1982 found nopili "very abundant" at each of the river
stations he sampled, including two above the existing weir,
Nakea were "abundant" to "very abundant" above the weir and
"common" to "abundant" below the weir. The studies were done in
July and December, respectively. In March, 1970 Ego found
considerably greater densities of nakea below the weir than
above. Ego's studies of 1951-1956 also found this

distribution. From the above, it is apparent that the
distributions of 'o'opu vary seasonally and annually.

Flows are influenced by three basic factors: a base flow (the
most significant component of which is contributed at or near the
headwaters), rainfall, and diversions for power. Base flow is
relatively constant, being about 45 cfs at the stream gage. The
rainfall component is highly variable, depending upon the
distribution, intensity, and duration of precipitation.

Long~term data do not exist to demonstrate the incremental flow
gains below the existing weir or along the reach above it. For
this reason, gaging station records were used directly for the
analysis referred to. This method is justified for this purpose
because relatively small increments of flow are involved, as
compared to the total flows in the river. For estimates of power

P. O BOX 8+ ELEELE. KAUAI, HAWAII 96705 » TELEPHONE (808) 335-5111

A wholly owned subsihary of Alaxandes & Baldwin, Inc.
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Mr. Arthur Mori
Re: Wainiha Hydroelectric Project
August 4, 1983

Page 2

generxation provided by various alternative weir locations, flows
were adjusted to reflect the differing drainage areas. This was
done on the basis of precipitation, drainage area, and base
flow. The estimated gain in the affected reach averages 3 cfs
per 1,000 ft. -

The propecsed weir is designed with an ogee crest shape. This
provides a rounded sloping surface, nearly identical to that of
the existing weir. It is not designed like a "waterfall." The
height of the proposed weir is also similar to that of the
existing weir. Because the present weir is not a barrier to
nigration, there is no reason to believe that the proposed weir
will be, either.

In regard to thermal effects, the highest recorded temperature is
24,4°C (Ego, 1956). This was at a station near the mouth. The
highest recorded temperature in the affected reach of the
existing project is 21,1°C. Both these temperatures are below
those known to be harmful to 'o'opu.

Following consultations with agencies possessing jurisdiction and
expertise in the area of stream fauna, McBryde has modified its
proposed project to release one cfs, about 650,000 gallons per
day, on a continuous basis. This flow will be released through a
self-regulating notch in the top of the diversion weir near the
right bank. The continuous flow will help to mitigate the
effects of the unwatered reach by providing a migratory pathway
and improving water quality during dry periods., The released
flows will augment those provided by the uncaptured sidestreams
and groundwater inflow.

Thank you for your review of the Draft EIS. If you have further
questions or comments, please do not hesitate to contact me,

Sincerely,
McBRYDE SUGARﬁ;?MPzzY, LIMITED

Randall J. Hee
Engineering Superintendent

RPK: 1t

cC: Susumu QOno
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SUSUMU ONO, CHAIRMAN
BOARD OF LAND & MATURAL RESOURCES

GEORGE R. ARIYOSHI
SOVERMON OF HAWAN

EDGAR A. HAMASU
CEPUTY TO THE CHAIRMAN

DIVISIONS:

AQUACULTURE DEVELOPMENT

. PROGRAM

STATE OF HAWAII AGUATIC RESOURCES
COMBERVATION AND

DEPARTMENT OF LAND AND NATURAL RESOURCES RESOURCES ENFORCEMENT

DIVISION OF STATE PARKS CONVEYANCES

P. 0. BOX 621 FORESTAY AND WILDUIFE
HONOLULU, HAWAII 98809 STATE PARXS

WATER ANO LAND DEVELOMMENT

=3 =¥ =3 =9

May 27, 1983

Mr. Randall J. Hee

EDAW, Inc.

1121 Nuuanu Avenue, Suite 203
Honolulu, Hawaii 96817

Dear Mr. Hee:

We would like to request a copy of the complete archaeological
reconnaissance report for the Wainiha Hydroelectric Project on
Kauai for our office. In further review of the project and for
an evaluation of the impact of the project on the archaeological
resources, this report will be useful. ;

Although the Draft EIS presents the recommendations, it would be
valuable to have the complete report and any future reports

. regarding the archaeological resources in the Wainihs project

area for our archaeological reviews. Thank you for your attention
in this matter.

b [pue
Fs Administrator
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M{CBI'yde EDAW Inc.

SUGAR COMPANY, LIMITED
June 7, 1983

Mr., Roy K. Sue, State Parks Administrator
State of Hawaii '

. Department of Land and Natural Resources

Division of State Parks
P. 0. Box 621
Honolulu, Hawaii 96809

Dear Mr. Sue:
WAINTHA EYDROELECTRIC PROJECT

EDAW, Inc. has sent you a copy of the complete archeological reconnaissance
report for the Wainiha Hydroelectic Project as requested in your letter of
May 27, 1983.

Thank you for your interest in our project. Please contact me or John Whalen
of EDAW, Inc. (536-1074) 1if you have any questions regarding the project.

Sincerely,

Lot/ /e

ndall J. Hee
Engineering Superintendent

RJH: jm

ce:  EDAW, Inc.
1121 Nuuanu Avenue
Suite 203
Honolulu, Hawaii 96817

#0333A
Diskette F0002A

0. BOX 8+« ELEELE, KAUAI, HAWAII 56705 « TELEPHONE (808) 335-5111
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SUSUMU ONO, CHAIRMAN
BOARD OF LAND & NATURAL RESOURCES H

EDGAR A. HAMASU ’
DEPUTY TO THE CHAIRKIAN ’

GEDORGE A. ARIYOSHI
GOVERNOR OF HAWAII

CIVISIONS:
AGUACULTURE DEVELOPMENT 7
PROGAAM ;
AQUATIC RESOURCES 2
CONSERVATION AMD EMENT
STATE OF HAWAII oo SSQURCES ENFORC
DEPARTMENT OF LAND AND NATURAL RESOURCES m:‘;m;’g;":'”“ '1
P. O, BOX 621 STATE PARNS 4
WATER AND LAND OEVELOPMENT
HONOLULU, HAWAII 98809
REF. NO.: CPO-2265 ] n
FILE NO.: Xa-1/10/83-1545 .
June 22, 1983 ]
1
Mr. Randall Hee f
Engineering Superintendent :] 5

McBryde Sugar Co., Ltd.

P. 0. Box 8
Eleele, Kauai, HI 96705 "]
[

Dear Mr. Hee:

We have completed our review of the Draft Environmental :1
Impact Statement submitted to Environmental Quality Commission
on May 23, 1983 relating to the proposed second Wainiha Hydro-
electric Facility. Our comments and response are as follows: F]
t

1. We concur that it is important for an archaeologist
to be involved in the planning and field survey for .
this project and to be able to evaluate any possible :j
impacts on the historical and archaeological resources.
The presence of agricultural terraces in close proximity
to construction features makes monitoring during con- )
struction by an archaeologist another needed step as e
indicated. Because the agricultural terraces (State
Site #30-02-152) were previcusly on the Hawaii Register
of Historic Places, it is felt that this site is
significant and measures should be first taken to
avoid the site during construction.

-

|

We would request that our Department be consulted

should there be any adverse effect to the archaeological
sites and that we have input on proposed mitigative
actions. At this time, there has been no surveying or
mapping of the agricultural terraces or house sites, so
we concur with the need to map these sites on the
topographic map as this will also aid in determining the
impact potential on the archaeclogical resources.

. |

L)

2. On p. 94, a five-step plan to be implemented to avoid
any adverse archaeological impact during construction
was enumerated. Since each site will be ranked
according to their archaeological sensitivity, what
ig the probability of a site being impact unavoidably
due to a lack of alternatives.

- am
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FILE NO,:

3. Although the impact statement adequately covers the
potential effects on wildlife that would result from
the hydro project at Wainiha, a few comments are in
order to clarify some statements made in the text that
are not true, or misleading:

a.

Page 59, line 6, the pueo is on the State list of
endangered birds only on Oahu (not on Kauai).

Page 59, line 8: “Probably one of the most importa
reasons for koloa having disappeared from other
islands besides hunting and habitat destruction is
predation: Specifically mongooses.

Page 89, paragraph 2, the statement that mammals
in this area are generally considered "pests" is
not too accurate. Feral pigs, even though pests
to some, are valuable game animals, and provide
considerable recreation for the hunting segment of
the population. Some statement that the project
will not interfere with feral pigs or hunting in
the long term should be made. The Hawaiian Bat,
an endangered mammal very likely is found in wWai-
niha Valley. No mention is made of it, although
I can see no adverse impact to it as a result of
the proposed hydro project. It should; however
be mentioned.

We believe that there will be some adverse

impact to the Koloa caused by the de-watering of a
portion of Wainiha River. This should be acknow-
ledged, even though it affects a very small number
of birds.

4, The statement can be improved if the actual listing of
plants developed by the botanist be included and the
location of occurrence of the sensitive species be noted.

5. On page 27, you indicated the need for drilling and in
particular, blasting as construction methods. What
impact will blasting have on stream fauna and wildlife.
What is/are the intended mitigative measures and what
alternatives have been considered?

6. We note the proposal to bring large, heavy equipment
and materials to Wainiha by barge or landing craft and
the need to construct either a graded ramp to the beach
or provide a landing mat structure at the beach.

KA-1545

nt

The location and extent of this activity are not indicated
in the EIS and information on beach restoration is not
mentioned.
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Mr. Randall Hee

Page 3
Ui 22 1583

CP0-2265
FILE NO.: KA-1545

The applicant should recognize that permits from Uu.s.
Army Corps of Engineers, the Department of Land and
Natural Resources and the County of Kzuai are necessary.

Access road improvements and construction of a new

+

2.1-mile long access road to the proposed weir will be

required. The new road will be cut except for occasional
£i1l areas. A grader and bulldozers will be used; drill-
ing and blasting will be required, as well as stockpiling

of materials removed.

Tn our initial review, we indicated that information
on the location of cuts and £ills and t+unneling should
be provided, as well as information on the quantity of
material to be removed, filled and/or stockpiled. None
of the requested information is provided.

tnsofar as aguatic resources, we are especially concerned
with the impact of the project on the local population of
oopu nakea, an endemic freshwater goby that supports a
subsistence fishery on Kauai. In this regard, the docu-
ment presents conclusions that we question, such as:

a. Over a 30-year period, the composition or number
of oopu have remained unchanged in spite of the
existing diversion weir.

b. pata over the past 30 years show that the diversity
and abundance of species in the river have not
changed much and are about the same both above and

below the existing diversion weir.

C. The existing diversion weir is not a barrier to
migrating stream fauna.

d. Minimum stream flows required for stream fauna
existence are being maintained naturally.

e. The proposed diversion weir will not impact stream
fauna.

f. The proposed project will have even less impact
{on stream fauna) than the existing project.

g. The proposed diversion (seventeen feet high) will
not be a barrier to migration.

h. continuous flow over the proposed diversion is
unnecessary for migration.
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4

FILE NO.: KA-1545

i. Water guality will not be adversely affected by
the proposed project.

3. Modest increases in pH, temperature and in dissolv