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purpose of this docunent is to summarize the activities

the Hawaii Deep Water Cable (EDWC) Program with

on the at-sea test activities, This summary

an informational aid to HDWC Program inquiries

satisfy permit application requirements for an

environmental assessment.

ts abundant renewable energy resources,

efforts to reduce its dependence on
fuel for electrical generation and increase utilization
is development of an

intertie between the islands of Hawaii and Oahu. (See
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Projiect Location Map) The EDWC Preogram, a research,
t and demonstration programnm, is determining the

vy and practicality of establishin an interisland,

high voltage direct current (HVDC) cable system.

HDWC Program 3Is evaliluatin cables,

cable vessels, deployment, repair

v svstem economics, routes and routing
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primaryv goal of the HDWC Program is
and

feasibility
transmission cable between Kohala

least 30 years." To accomplish this

reas for which proof feasibility is required are:

ccuracy of placement of
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and the Makapuu area of Oz2hu over a service
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£iscal wvears 82-383, 33-34

8k-85. 4,11 feceraliv-funded activities are included in
designation Phase II. State-funded activities have been
gnated as II-A, II-B and II-C to correspond with the

3|, 83-34 and 34-385 fiscal vears.

Part

[

cipants

The HDWC Program draws from an international resource

pool made up of private sector, government agency, public
utility - and university personneli. Participants include
expernts 1in the areas of ocearnography, economics, hardware
manujacture, computer mocdeling, utiiitv svstem design, cable

both |[the state- and federalliv-funded portions of the HDWC
Progijanm, Hawaiian ' Electric "Cou., (H=CO) is the prime
contyactor with overall responsidbility for the program. The
Ralpnp M. Parsons Company, through its Honoluliu office
(?ar%ons Hawaiil), is the Program Integration Manager with

management and technical support responsibilities throughout

Progran.

Program Characteristics

Program characteristics are discussed under four
htial areas of impact: social, environmental,
picai, and - economic. Potential social impacts of ' the

Program are negligiblie because of the scai=a and nature
e project. A Public Informaticn Program was initiatec




early| in the HDWC Program. Concerns of government agencies

were policited durin special nmeetings which included a
slide| presentation anéd guestion and answer period. In
additgon, the Executive Summary for Phase II-A was widelv

Environmental characteristics of the HDWC Program are
discussed in Section 2. The at-sea test activities, as-well

as the test site environment, are also described there.

The technical and economic characteristics of the

2rogram reflect its R&D nature. The Program objective is to
determine system feasibility. Technical feasibility infers
that |all HDWC svstem and subsvstem components can be
designed, manufactured or procured, installed, operated,

practice. Technical feasibility is bein determined
primarily in the federally-funded sub-program with major

sitetspecific constraints such as route options and grid

system reguirements being the focus of state-funded
sub-program studies. Zconomic feasibilityv infers that the
total grid system cost associated with a given baseline
comméercial cabie svysten configuration results in: {:) a net
econgmic benefit over the expected 1:ife 0f the czble systen
and [2} a cable svstem design that is commercially feasiblie
(izel, it can attract Zinanmeing) v To atitryact Zinancing ol
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associated with design, construction and operation

be acceptable to’  %he financing community and

demonftrated to be properly allocated.

2.1 Agtivities

The at-sea testing phase of the HDWC Program will

involwe the positioning of a 250-fcot flat—-deck barge in the
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ihaha Channel to deplov and retrieve a cable (five-inch

ter) in 3000 to 6000 feet of water. The objectives of
t-sea testin are to determine the accuracy of

placement of the cabie on the ocean bottom, and confirm the
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ty to control the cable mechanical loads.

A series of test cable deployments will be conducted in
lenuihaha Channel to ascertain the interactions of the

vessel, tensioning equipment and cable under various
onditions. The following tvpical sequence is
ioned. The vessel will be positioned in the Alenuihaha

ntended cable
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in +the marine environment following completion of the

tests.

Prior to commencement of testing, an at-sea test
protgcol document and a vessel operations plan will be
produced. Together, these documents will completely and

precisely describe the test and associated operations.

2.2 |Affected Environment

2.2.1 Physical Environment

The project area is in the Alenuihaha Channel between
Upolu Point, Island of Hawaii and Kaupo, Mauij The
test site is, therefore, oceanic in character with
water depths between 3000 and 6000 feet. The project
area is approximately one mile by five miles.
Bathymetry is shown on Figure 2. The project area mnav
ve briefly described as follows: From east to west,
the relativelvy flat bottom of the Kohala shelf (a

drowned reef) drops steeplv along the Kohala slope <o

S

Yo

the becttom of the Alenuihazha Channel. The slope
mainly exposed bhasalt and the Channsl bhottom iIs covered

with coarse sand.




Currents in the Alenuihaha Channel are characterized by

three lavers. At the surface is a wind-cédriven layer,

moving  generally southwest under the influence of the

<

prevailing tradewinds. Maximum recorded speeds reach
Flmost 3 knots. Below this is a layer characterized by
eddv flow. Speeds range between 1 and 2 knots. Below

150C feet occur reversing tidal currents of generallyv
less than 1 knot. The net rift is toward. the

northeast, against the wind. The water gquality is

"good" meanin there are no significant point or
non-point sources of pollution in the area. Water

quality can be described as in its natural state. The
air quality can be described in similar terms. No air
pollution problems have been observed in the project

area.
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2.2.2 Biological Environment The kinds of plants and

b

the site mav also be described

animals found at or nea
in terms of layers. In the water column between sea
level and approximately 100 meters deep, the flora

consists of single-celled phytecpnliankton. Below the

photic zone, there are no floral communities. Animals

in the water column (a typical coastal pelagic
environmnent) are £fish, sqguids, sarimp, zoovlankton,
turtlies, whales, etc. Animals in the benthic community

are worms, Dbivalves, gorgonian corals, sponges,

1, -afehsn sea cucumpers, etc.
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Environmental Impact

rarv disruption of
tats. The DOZ, as the
votential impacts of

result in establiishment

Iwo species that are found at or near the project area
are on. the feceral and state lists of endangered/
threatened speclies. These <tTwo species are the
endangered humpdack whale (Megantera novaeanglize} and
the threatened green turtlie (Chelonia mvdas).

2.2.3 Human Use

The project area is an active transportation route for
interisland barges and cruise ships. Commercial and
recreational fishing alsc occurs in the Channel.
Recreational sailing and boating occurs in the channel
but rough conditions often discourage these activities.

HDWC Program is technicallv complex and
f of new limits for submarine
direct environmental impacts will

to short-term ship operations and

small areas of marine benthic
federal funding agency, evaluatecd
the HDWC Program in light of its

will
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There will be a slight alteration of the ocean floor
the test cable is temporarily laid. The ocean floor
dtants (sessile organisms) that are directly under the

11 bpe disturbed. The at-sea testing may
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positioning w
rarily preclude some marine activities in the immediate

Temporary redirection of marine +traffic may bé
sary, but no more than usual for steering around a

vessel, such as a barge.

Indirect and cunulative effects have greater
ificance for the HDWC Program. Indirectlvy, a successful
Program and positive test results will encourage

opment of a commercial high voltage, direct current
system. Furthermore, success of a commercial cable
am may ultimately alter the source of electrical power

ome Hawaii residents and industries.

As for cunulative effects, the project is an
endent, self-contained feasibility study. TtS
ssful completion, however, would allow Implementation
full-scale commercial cable svstem and would encourage

ermal power development on the Island of Hawaili.
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aspects (at-sea testing) of the HDWC
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is anticipated that a temporary variance

District Use Permit (CDUP) will bé
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this has not been confirme by

and Natural Resources (BLNR); (2) Department

Corps of Engineers (COE) requirements for a

k in navigable waters could be met through

Permit" system or a "Letter of

the U.S. Coast Guard (USCG) must be
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comparable project, pipe
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at-sea test. Only mechanical (not
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of the =EDWC
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lternative sites for. testing (other than the
ihaha Channel) were not considered suitable. The basic
am = goals require site-specific at-sea testing. The
ated deployment operation must be done in the most
ous conditions expected to be encountered along the

sed route. Previous oceancgraphic studies have shown

the Kohala slope to be the steepest, roughest segment that

terisland submarine electrical cable will have to

transit.

If at-sea testing were not possible, it would not be
ble to meet the program's goals. A non-at-sea test
conceivably consist of a combined program of phvsical
ling and computer simulation. These experiments could

i
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S the technical feas tv of deploying an
-island submarine electrical cable, but not confirm it.
omplete system: the environment, the cable, the
ing equipment and the vessel would not be sufficiently
d to promote commercial cable development.

A no-action prcposal would preclude achievement of the
Program goal. The opportunity Zfor proof-of-concept
and at-sea experience that would be directly

ferable to commercial development would be lost.




3.0

CCNCLT

v

SION

o

There
standards
a very de
technical
a ciear d
cable des
and exténd
Program w
technology]
interislan

efforts to

are no data that indicate whether present cable design,

-~
& Gy

used effectively for

and manufac ing practices can be

ep water Installation. In terms of value to the

community, this research program is expected to provide

ts of present state-of-the-art

e

im

bt

the

petermination of

ign, installation technology and manufacturing practice

the present state-of-the-art as required. The HDWC

ill provide the United States with an exportable

that 1is in demand by many countries. The proposed

d cable system itself is fundamental to the state's

attain energv self-sufficiency.

ba
n)




Figure 1.

Projes
Hawai

18

L LI LY

HO®MOULIWw AL

SEAUNARARAL

.
PAUWELA
LAROImG

AmuL Ve

‘0-'.“
Toiig,

mALEARALA S

RiPANULUS

AAnOOLAWwSE

SEAROLE PT

st Location Map, Alenuihaha Channel
ian Islands

24 milee

HAWAII DEEP WATER CABLE PROGRAM

sons Hawaii December 1985

NN

B

wPOrLy PV

-
MAanusOma

AMAURA REA

MAWAM
(819 tetemae)

& wayma LOA

S0Vtm CaPt




Source:

WAII DEEP WATER CABLE PROGRAM

Parsons Hawaii December 1985
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Figure 2. Bathymetry of the Alenuihaha Channel. Contour interval
is 100 meters (after Wilde et al., 1980).

Hawaii |Deep Water Cable Program, Phase II, At-Sea Route Surveys,
U.S. Department of Energy, prepared by J. Frisbee Campbell of the
University of Hawaii at Manoa- Hawaii Institute of Geophysics,
Decembelr, 1983.
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f $200,000 is not provided, a Governor-appointed, temporary (two
rsalaried, blue ribbon, eight member Board consisting of people
Chairman of First Hawaiian Bank, a former governor and a former
)resident, will not be able to conduct feasibility studies,

sultants, travel and perform other functions requiring expenditures.

This Board ﬂeeds to determine an appropriate State Government role, needed

legislation
interisland
million.

We

and other considerations to finance, develop and operate an

electric cable system estimated to have a capital cost of $375

» know of no "external conformance requirements.' This is a

temporary
instances w
information

Division wil

DPED suggest
satisfied by
most of the
existence wh
This portion

decision.

ard of non-paid people who will be hiring consultants in
en existing resources of the Government cannot provide needed
in a timely manner. It is expected that DPED's Energy

1 provide staff support for the Board.

The Board may or may not need the full $200,000 in FY 1987-88.

s that the Board's needs for its two-year existence can be
' a single $200,000 appropriation. It is highly likely that
funds will be expended in the early part of the Board's

iich will be devoted to information collection and analysis.

is relatively more expensive than later deliberation and






