L e R R b

Ll

R

e

i
s

DRAFT

ENVIRONMENTAL IMPACT STATEMENT

ESTARBLISHMENT OF ENERGY CORRIDOR ON OAHU

JOB NO. H. C, 1084

Department of Transportation
State of Hawaii

September 28, 1971




B CONTENTS

?age
INTRODUCTION

PROJECT DESCRIFTION

£
:
£

GENERAL . . . . . . .. o
PIPELD
e RELATED FAC :
CONSTH .
OPER A
INCIDEN

L IRV LIS VL WV

- ENVIRONMENTATL IMPACT
GE“FR&&. . e e e e e e e e 8
LAND U ‘:’:;n:‘PACTw,..,,zo.....,,‘. 9
l&?87ﬁf“””€f}xa3ﬁ&’?, e
SOCJ{,}“.E{;'&. NORALC .z\\iniCTc . 14
ECOLCGIC IMPACT . . . ., ., .. . 7" qs
GPOLQVn“ DMEPACT 0 o0 L L 22
HYDROLOGIC IMPACT , . ., , ., , " 5oy
METEOQROLOGIC IMPACT . , . ., . ., . . . .. .. 34

UNAVOIDARLE ADVERSE EFFECTS

GENERAL . . . .o T S 37
CONSTRUCTION F”””C 1"\3 e e e e e e e ., 37
OFPERATIONAL BEFFECTS. . . . . e e e e 39
MAJOR INCIDENT EFFECTS | . . s e e e o, 40
MITIGATING MEASURBS . . . | T 3 |

CALTERNATIVES INVESTIGATED

GENERAL . . . . ., ., .. ... Y
INDIVIDUAL PIPRLINES . . . . T ¥4
ALTERNATE ROUTES , , . . . L
TRUCK DELIVERY, . , . . . T X
BARGE DELIVERY .

HARBOR REFINERY |, , . .

? !
¢

51

»
-
o
v
.
-
«
v
5

SHORT-TERM/LONG-TERM RELATIONSHIPS

I“JDU&TE%?J‘XL SEPARATION . ., ., . .. e
CORRIDOR CONCEDT, . . . | S s e e e e e

BASEM ??X\?'I RESTRIC TION: .
FUTURIEE D "i {}fﬂijﬂ‘?iriu s e Ce

@ »

Ut T T L
W (0 L0



CONTENTS (continued)

IRREVERSIBLE RESOURCE COMMITMENT

GENR&'{E_’){:)
ALIGHRMEN" H ’ . o e e e e s 56
ke BUILDING RE
s INCIDENT ¢

A
“ %

56
LOCAL GROUPS AN VIEWE 58

CONCLUSIONS ' 59

[

EXHIBITS

PLATE @} - PREFERRED ROUTE
PLATE 2 - ALTERNATE ROUTE

BIBLIOGRAPHY




INTRODUCTION

This study presents an evaluation of the environmental impact of the
proposed Energy Corridor from Barbers Point to Honolulu, Ozhu, Hawaii,
The study is intended to procure data for {ulfilling the Governor's Executive
Order, dated August 23, 197! which requires an environmental impact
statemnent for "projects utilizing State funds and/or State lands, " The envi-
ronmental irnpact staterment also is a requirement of the State Office of
Environmental Cuality Control. The study is consistent with the National
Environmental Policy Act, 1969, Public Law 91190, which encourages a
systematic interdisciplinary study approach using elements of the natural
and social sciences to provide the necessary preliminary environmental
irnpact data.,

in accomplishing this study, it was neted that the prepssed Energy
Corridor was sponsored by Act 33, 1978 Legislature, State of Hawaii, This

Act declares the need for an Enevgy Cerrider te tramspert fuel and ot‘*ﬁ

w

energy sources from places of mandfacture or storage fo distribution area
within the State of Hawaii. The Act generally authorizes pipeline transport
of oil, ite derivatives and masufaciured gas. The Birecisr of Trans sporta-
fion in the name of th_@ tate, and subject toc the approval of the Governor,

may, for the purposes of the Act, acquire, by purchase or eminent domain,

private property in fee simple, or any lesser interest therein, including

leases, all property necessary for establishment, maintenance, operation,
management and control of the Energy Corridor, The Act was approved

L3

May 28, 1970,
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PROJECT DESCRIPTION

GENERATL

The proposed Znergv Corridor is generally based on implementation
of objectives contained in Act 33, the General Plan of Oahu, and the Foreign

Trade Zones Act. Envircnmental and ecological considerations of these

3

require thai certain industrial installations and activities be located in

areas distant from residential and recreational arens of Honolulu, As shown
on the General Plan, 2 lar rge tract of imwdn 2l land has been set asgside at
Barbers Peint in an area known as Caropbell Industrial Park, An existing
petroleum refinery with a production of 35, 000 barrels per dey and a pro-
posed refinery of 29,500 bharrels per day will provide petroleum products
requiring transportation over the 20 mile distance from Barbers Point to
Honolulu,

The alternates for transporting the petroleum producis have in-
cluded barge delivery, truck delivery and sipeline delivery. The convenience,
dependability and economics of pipeline delivery have formed a basis for
selection of the method and provided Justification for the Energy Corridor
concept, Pipeline transport also is arnenable to intermediate delivery points
for consumers in Pear] Harbor, Honolulu International Airpeort and Honolulu
Harbor areas. Th{; State-owned Energy Corridor concept provides a means
for locating pipelines of several users in a common right-of«way which
might othe rwisa.be'cozﬁsfrained or out of harmony with the development and
ultimate use of traversed lands, Since all aspects of the Energy Corridor
would be State controlied, optimization of land use will be assured,

The Energy Corridor generally will have a nominal 30-foot

vight-ol-way over land and 100-foot under water. The preferred e Nt

rmner o
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is shown on Plate 1, Alternate alignments considered in this selection are

shown on Plate 2, Hawaiizn Independent Refiner ro Inc, has requested to be
I ¥ g

ridor,  Other users would be provided with option

an initial user of ths
for use as required in the future. As shown en Plate 1, the corridor would
extend from the northeast property line of Campbell Industrial Park to ter-

O in Honolulu Harbor, This terminus was chosen

i

minal facilities 2t Pier
in order fo facilitate connections to the harhor pipeline system.

Intermediate Delivery Points shown on Plate 1 could be provided
by users or consumers for Navy and Alr Force facilities in Pearl Harbor,
Waiau Power Plant and facilities at Honolulu Internaticnal Airport. Inter-
mediate facilities for pumping, re-heating, imonitoring and measuring flow
also are planned, These facilities would be provided by the users and/or
the consumers and would not he part of the Energy Cerrider,

PIPEIINE:

The Energy Corridor is presently planned to have an ultimate capa-

city of at least five pipelines,” The corridor easement generally will be 30

TR
"y o
feet wide with pipeline spa ing of 5 feet. In certain confined areas such as

through the Waiau Power Plant, the easement will be reduced to 15 feet
with 40 feet of suruyce rights, A 100-foot easement is required for the
underwater crogsings of East Loch and Kechi Lagoon, This width will per~
mit 20-foot pipeline spacing for ease of construction and maintenance, None
of the pipelines are planned for the tr: ansport of unrefined products such as
crude 0il or wet gas, The first two pipelines presumably would carry white

petroleum products such as diesel and aircraft fuels and black products

such as Navy fuel 6il and bunkers,
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An initial application to install a 10-inch white fuel pipeline has

been received from Hawailan Independent Refinery, Inc,

Fipel be coated and corrosion protected with cathodes
Future heated black oil lines will be provided with thermal wrappings to

minimize heat loss where anpropriate,

RELATED FACILIT

Future plans for the Hawaiian Independent Refinery, Inc, fuel trans-
portation system conternplate a refinery pump station, an intermediate en-
route pump re-heat station and related pipelines,

Pipelines will be augmented with a pipeline monitoring system,
Present systems can provide telemetered information on flow rates and con-
dition of the product transfer, The system will permit optimum control
during delivery and provide the means for exercis ing immedizate corrective
action in the event of pipeline failure or incident. State and user contingency
plans will be implemented in the event of pipeline failure for shut-off, con-
tainment, cleanup and repair of leakage.

Ultimnately, users may require the addition of facilitics for interme-

L
diate pumping and reheating. The stations would compensate for losses in
pressure and heat during transport of certain products such as black oil,

According to options provided in Act 33, natural gas also may be transported

r

in the corrider, These stations and lines would meet with restrictions and

standards established by the State,

CONSTRUCTICON

The design and construction of pipelines in the bnergy Corridor will :

fa

tandards ultimately provide :

444

be based on standards adopted by the State. The

af ration and maintenance of pipelines consistent w horegulations
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established by the Federal Government and the trades involved, Standards
presently adopted by the State include those outlined in Department of Trans-

g, Title 49, Part 195, American National

portation Rules and R

Standards Institute, Tlnited States of America Standards Institute, National

Fire Protection Association Codes, American Society of Mechanical Engin-
g

eers Codes and local regulations where applicable.

L

FPreliminary plans for initial pipeline construction call for both buried

i
;
%

and short sections of overhead pipelines. Buried pipelines will have 30 to 48

e —

inches of backiill cover (42 inches below bottom of furrows on cane iand},
Pipelines in the water crossing areas will have at least four feet of cover.
Excess soils removed from trenches for these uﬁd‘erwater lines will be re~
moved from the arez to prevent silting of the surrounding waters. Overhead
pipelines at the Waiau Power Plant would be structurally supported., Some
exposed piping also may be installed over stream or drainage channel cross-~
ings, 'fhe greater part of the pipelines will be buried along road and power
easements, in cane fields and low density residential arens, in and along
proposed highway rights-of-way, through the Naval reservation and in utility
and road casements through light industrial and harbor areas,

Lines would be hydrostatically tested prior to installation, Testing
would locate leaks and enable repairs prior to initial use, Corrosion pro-

2

tection would be provided to minimize corrosion during copervations and en-

OPERATIONS

Normal operations will transfer refined and conditicned petroleurm
roducts through the pipelines. Black oils mav reauire initial heating af the :
S IS F q I=] H

Campbell Industrial Park pump station. Preheating to 200 degrees Fahren-
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heit may require that special consideration be given to pipeline insulation.

However, initial segments of pipelines will traverse industrial property out-

ey

side the Enerpgy Corridor where heat Joss into the environment will be of

o
§ .

B somewhat less concern, It is assumed that the soil backfill cover will pro-
£ N a “ 5 - o - . s

i vide sufficient added insulation through the cane fields and marine loch areas
£

to prevent adverse effects on the cane and to prevent surrounding waters

Ep )

from rising more than 1-1/2 degrees Fahrenheit above ambilent, However,

this must be verilied prior to consiruction,

In the event of leakage, both black oil and white refined products

would tend to flow overland, percolate through subsurface soils or float as

. oil slicks, Leakage detected cither by monitoring systems or pipeline patrol

ey

can be terminated almost immediately., Shut-off, repairs and clean-up would

1

be initiated as required, Pipelines designed, constructed and tested in

[

accordance with the State-zdopted standards noted previogsly are not ex-
pected to present leakage problems under normal cperating conditions,

Odors and nolse may be associated with the terminal facilities, in-
termediate stations and delivery points. Since these are located in industrial

&

areas, the overall effect on the surrounding environment is expected to be

minimal., Present design practice permits installs tion of pumping and com-

pressing facilities which reduce noise and vibration to nearly threshold

sy

ievels, Odors due to minor spills can be minimized by proper maintenance
! and immediate clean-up.
The potential installation of a gas line presents possible fire hazards

which can only be controlled by a careful de sign and maintenance program,

Codes and standards are strict in regard o operation of gas lines and en-

i
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forcements of these regulations will be an essential part of the Energy




s
z

A
Sine

#]
i
13
4
3
L

o,

¢ prewwwen

%
He

r——

~1-
Corridor operation, Routing of the corridor has been selected to avoid cen-
ters of populace concentration,

INCIDENT

In the event of a serious pipeline rupture, State and user contingency
plans for shui-off, confainrment, repair and clean-up must be initiated. For-
tunately, gross failures are immediately detected by pipeline monitoring
systems., The impact of a major incident is therefore associated mainly
with containment and clean-up. Black or white oil leakage from overland
pipelines normally would be more manageable than leakage in water or
shoreline arcas, Adequate contingency plans must be developed to include
provision for booms and skimming devices to contain and recover an oil
spill, Absorbents, dispersents and other devices could be used as available
and incorporated into the contingency plans, Such plans should be reviewed
and updated frequently to keep abreast of the rapidly changing spill-related
teohnoiégy.

Failure of pressurized gas lines is normally associated with rupture
and/or fire. Pressures less than 150 pei are anticipated, Historically,

such failures are rare. Shut-off is a prerequisite to minimizing damage.,
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ENVIRONMENTAL IMPACT

GENERAL

This study is addressed to the State of Hawaii, Fnvironmental Quality

Control Act 132, S1.H 1970 and the 1969 MNational Environmental Policy Act,
Public Law 91-190. The intent is to encourage productive and enjoyable
harmony between man and his environment; promote efforts which will pre-
vent or eliminate damage to the environment and biosphere and stimulate the
health and welfare of man; and enrich the understanding of the ecological sys-
temns and natural resources important to the nation. Environmental impact
statements are therefore required on projects affecting the quality of the
human envircenment and to include the following:

"1)  The environmental impact of the proposed action,

"2}  Any adverse environmental effects which cannot be avoided
should the proposal be implemented,

"3}  Alternatives to the proposed action,

"4}  The relationshi%) between local short-term uses of man's
environment and the maintenance and enhancement of long -
term productivity, and

"5}  Anyirreversible and irretrievable commitments of resources
which would be involved in the proposed action should it be
implemented ;"

6) Where appropriate, a discussion of problems and obiections
raised by other Federal, State, Local agencies, private
organizations and individuals in the review process and

disposition of issues involved,
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The Council on Environmental Quality established by the Environ-
mental Act has responsibility for providing guide lines in preparation of the
Environmental Impact Statement, These guide lines are contained in the
Federal Register, Volurae 36, No. 79 dated April, 1971 and are explicit in
points to be covered. As contained herein, a description of the proposed
action which includes information and technical data adequate to permit a
careful assessment of the environmental impact by commenting agencies is
provided. Tha use of maps and exhibits is encouraged, The probable impact
of the proposed action would include assessment of land use, socio-economics,
aesthetics, ecology and any of the systems related to the atmosphere, hydro-
sphere and lithosphere. In projecting the probablé impact, it is important
to define the conditions at or near the area prior to construction. For this
reason, it is essgential to collect base line data on the systems, Thereafter,
monitoring programs may be planned and carried out to assess the actual
environﬂmentai impact and modify the mitigating measures for contingency
plans accordingly.

The State of Hawaii is in accord with the "Policies and Goals" of the
Environmental Act and is committed to implementation of planning and oper-
ation for the proposed Energy Corridor which will minimize adverse environ-
mental effects and restore or enhance environmental quality to the fullest
extent possible. This study is therefore prerequisite to the statement and
ultimate fulfillment of these goals,

LAND USE IMPACT

GENERAL

The Energy Corridor weaves through land areas bordered by several

types of land uses, The major portion of the route is surrounded by agricul-
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tural development and industrial and military activities, I£ is positioned to
provide direct and cenvenie.né; service from terminal and storage units to the
major consumers, including Barbers Point Naval Alr Dase, military instal-
lations in Pearl Flarbor, Walau Power Plant, the Honolulu International
Alrport, the indusfrial district adjacent to Keehi Lagoon and Honolulu Harbor.
The actual location of the line is placed to take advant;age of existing physical
features, such as highways and ufility easements, so as to minimize its
effect upon adjacent land uses, | It maximizes the concept of multiple land
use, and embodies the principles for Public Utilities and Terminals as stated
in the City and County of Honeclulu's General Plan,

GENERAL PIAN

The environmental consgiderations implemented by the General Plan
are inclusive of locating noxious industrial facilities away from Honolulu'e
urban areas. Specifically, with regard to Public Utilities and Terminals,
the General Plan proposes:

1. "To locate the necessary facilities and utilities so as to cause a mini-
muim of inconvenience and no adverse effect on property values, if
possible, and to assure that the improvements corﬁp}.emeat the sur-
rounding development or area, !

Z. "To encourage the installation of underground utilities, to eliminate ugly
poles and wires on existing and proposed streets, where scenic views
and vistas exist, "

3. "To protect the water reserve areas,

The Energy Corridor concept therefore coordinates the land use
objectives and consoclidates the routing of reguired energy transmission

systems, Additionally, it strengthens the major industrial districts at the
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Campbell Estate Industrial Park and the Keehi Lagoon area in providing
essential energy sources to the industrial districts. The placement of the
corridor further emphasizes the General Plan principles in serving the mili-
tary arveas and the Honolulu International Airport., Finally, the Energy Cor-
ridor maximizes the utilization of land as so desigpated in the City and County
General Plan, and permits a continued strengthening of these specific dis-
tricts by providing & convenient, efficient and economical system for trans-
porting fuels between places of manufacture or storage and the consumer,

TRAVERSED AREAS

The western terminus of the corridor is the northeast corner of the
Campbell Estate Industrial Park., At this point, fhe line extends eastward
paralleling Farrington Highway and an existing power easement to Waipahu,
where the highway intersects Kunia Road. Close coordination with Camphbell
ownership permits the agricultural avea bordering the corridor to expari-
ence litut'le deleterious effects because of the pipeline easement,

From Waipahu or the northwestern end of West Loch, to its inter-
section with the Interstate Highway at Pearl City, the corridor follows an
abandoned railroad right-of-way most of the way, which also encompasses
existing petroleum fuel lines. The land north of the easement through this
segment is occupied largely by residential uses and related community ser-
vice facilities, The south side of the corridor is utilized in part by several
small farm plots,

The corridor continues eastward along the Interstate Highway until
it enters the northwest corner of East Loch., The corridor then traverses
acrose the Fast Loch, extending eastward to the edge of the proposed Halawa

tadiuwm grounds. South of Halawa Stadiurn, the pipeline parallels the pro-
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posed right-of-way of the H-1 Interstate Route, and continues to the Honolulu

International Airport.

SRR

From the International Airport, the route extends eastward at the
rear of the Industrial Development, through Keehi Lagoon Beach Park,
7 entering the watsr 2t Keehi Lagoon, and then extending into the Kapalama
Industrial District, where the route terminates on the eastern end at Pier 40,

SPECIAL CONSIDERATIONS

f:‘»“»
#

Recreational areas, historical monuments, and wildlife habitats
have generally been avoided in the planning of the proposed route so as to

minimize the impact on areas of community interest and aesthetic value.

However, all such areas could not be avoided completely and the corridor -
: passes within the vicinity of Waipahu Intermediate and Senior High Schools,
Leeward Community College, the proposed Halawa Stadium, Pearl Harbor
Elementary Schoel, and Keehi Lagoon Beach Park, The least distance

. between any major structure at these facilities and the corridor is 200 feet,

and in all cases, pipelines will be buried, [n most instances, the corridor
is separated from these community facilities by being placed at lower eleva-

tions, but exceptions exist near the proposed Halawa Stadium, Pearl Harbor

Elementary School, and Kechi Lagoon Park where the terrvain is flat,

The physical impact on these localities during the construction

S
£
I
B
3

phase of the project should be minimal. It can be anticipated that long-term

o

detrimental im.pacf upon these facilities will be essentially non-existent

since the line will be buried and out-of-sight. Long-term adverse effects

can be avoided by careful construction and prudent operation of the project.
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FUTURE DEVELOPMENT

The Energy Corridor has been carefully chosen to avoid significant
impingement upon existing and expected growth patterns adjacent to the ease~
ment in accordance with ithe General Plan, Easement restrictions will be no
greater than those normally required for regular utility easements. The
industrial development aleng the Corridor is proposed to remain., It can
expand and grow in the future without curtailment by the presence of the line,
In the agricultural area, the facility will not destroy or restrict the con-
tinued use of this property for agricultural activities. The route, as it
parallels the Interstate Highway, will not cause any detrimental effect upon
the highway or use of adjacent property. The corrvidor is not a barrier to
the development of existing or future land areas, The administration of the
corridor will come under the jurisdiction of the State of Hawaii, which has
the ability to coordinate the use of the easement and to control its effects
upon adjacent lands during and after construction,

SHORELINE SETBACK

Elements of the Shoreline Sethack Act in relation to beach or water
access, use and view at the Keehi Lagoon crosging will be strictly observed,
The area affected is 40 feet inland from the upper reaches of wash waves.
Because of pipelim; bﬁriai beneath the lagoon banks and bottom, there will
be little evidence of the corridor once it ig installed, Additionally, no sur-
face structures, fences, or the like are required at the crossing., During
construction, some termnporary effects may be experienced, However, these

are not expected to be of major significance,
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AESTHETIC IMPACT

The installation of pipelines, in the long run, will not have any det-
rimental impact on the aesthetics of the adjoining area. There will be some
temporary or transient aesthetic evidence during the construction since the
ground surface will be scarred by trenching and backfill. The noise and
dust resulting from construction can be minimized by (careful and prudent
construction practices. After the construction period, the easement will be
fully graded and re-sceded as scon as practicable. In the few potentially
erosive areas, special stabilization such as jute mats may be placed. With
careful landscape planning, the significance of long-term detrimental impact
can be minimized, Odors are not expected to be aéscciaied with the pipelines

during normal operation.

SOCIO-ECONOMIC IMPACT

- The construction and subsequent operation of the proposed Energy
Corridor is not expected to have a disruptive impact upon existing or future
land use patterns in adjacent areas. This can be seen in the objectives and
goals of the City and County's General Plan and Act 33 of the 1970 Legisla~
ture. Additionally, the existence of the corridor does not require any amend-
ments to the General Plan, Instead, it will strengthen the existing industrial
areas by providing a convenient and efficient energy scurce for the consumers,

The corridor is preferable to the alte fnatives of overland transport
and close-in barging. The first alternative would create additional conges-
tion and hazards on the streets and highways. The second alternative poses
a stronger spill potential than the pipelines. A barge transport spillage
incident probably weuld he of greater magnitude and would be more difficult

to contain and clean up.
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The full socic-economic impact of the corridor upon Oahu and the
State of Hawalii cannot be completely assessed at this time, because the
number and types of energy sources and uses which ultimately will utilize
the Energy Corrider are not known, In this regard, the Energy Corridor is
a potential planning tool for controlling socio-economic effects., Although
Hawaiian Independent Refinery, Inc. is primarily concerned with inter-
national fuel requirements, domestic fuels, such as gasoline, are potential
products which can be transported in the corridor,

On a short-term basis, it has been estimated that a typical 50, 000
barrel per day refinery would require 1, 000 construction workers to build
the facility, Permanent employment would require 250 people, with an
annual payroll and local services demand of five million dollars,

The corridor and its pipelines can be considered as long-term
features. Pipelines designed to present standards have an indefinite life-

time, but normally are depreciated over a 40~year period,

- ECOLOGIC IMPACT

GENERAIL

This evaluation of the ecological impact is concerned with identifica~
tion of the principal ecological communities which the Energy Corridor trav-
erses. Special references also are made to flora, fauna and ziny rare or
endangered species. Impact considerations are discussed separately,

It is apparent that certain background data are lacking and need to
be developed by subsequent evaluations. A thorough biological base line
survey is necessary to establish the existing conditions in the vicinity of the
Energy Corridor, Unless base line conditions are established, it will be
imposesible to monitor and assess the later effects fof updating any remedial

plans,
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ECOLOGICAL COMMUNITIES

Six ecological communities can be identified traversing eastward
from Campbell Indusirial Park to the Honolulu Harbor Terminal, The com-
maunities are associated with both natural and man-made environments. As
discussed below, the communities have been designated as the Sugar Cane
Flantation, West Loch Marsh, Middle and Esst Lochs, Naval Reservation
and Harbor Facility. During more thorough studies, additional communities
may be designated.

Sugar Cane Plantation - The first ecological community is a sugar

cane plantation, This is an agricultural monoculture with other vegetation
being suppressed. The deep irrigation ditches and fields support some
srmall animal life. Among these are the Kentucky cardinal, Mynahbird,
English sparrow, rice bird, mongoose, various rats and mice, the barred
dove, the lace-neck dove and the ring-necked pheasant,

The primary impact considerations are agricultural, requiring that
crops be disturbed as little as possible during both construction and opera-
tion of the corridor,

West Loch Marsh - This marsh community is located at the upper

end of the West Loch., A portion of the marsh is in waters presently classi-
fied as AA in regard to water guality., On-going elimination of existing pollu-
tion may provide opporiunity for an ultimate community of prolific wildlife,
both terrestrial and marine. As a result, the marsh can be classified on a
preliminary basis as the most important natural community adjacent to the
Energy Corridor,

The marsh base is formed by the confluence of the Pacific Ocean

waters and the silt laden waters of Wajkele Stream, The resulting delta has
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been colonized by mangroves. This type of mangrove marsh is a very pro-
ductive area biologically, with an enorrmous number and variety of organisms
living among the mangrove roots. The outwash from this productive area

contributes some food to the filter-feeding oysters (crossostrea virginica)

which line the shores of West Loch.

The AA water classification for elimination of pollution is designed
ultimately to reestablish the oyster production in this bay. These oysters,
while presently quarantined for human consumption, still are used as seed
oysters for other parts of the islands, The outwash of biological material

in this water also feeds the young of the Nehu fish (stalethorus purpureus)

and mullet (mugil cephelus) which breed extensiveiy in the West Loch, The
Nehu fish is the pfincipal bait fish of the very important Hawaiian tuna indus-
try. In addition, the biologic outwash feeds and supports a very large and
diverse biotic community which includes the top predators and various kinds
of marsh fowls. These include the endangered ae'o or Hawaiian stilt

(Himamopas_}h Knudseni) and the Keolkeo or Hawaiian Coot,

When the mangrove swamp and marshland is viewed exclusively as
the habitat of man, it is generally conceded to bhe a pﬂténtial area for devel-
opment. It offers flat land for ease of construction and ready access to
aquatic recreation. However, the marsh also is conceived of as an area
suitable for other indigenous species. Therefore, it should be preserved
and left undisturbed for these species. The Navy, seeing this need, has set
aside some 330 acres for wildlife refuge areas in the upper end of West
Loch. The result is to preserve the West Loch as one of the few remaining
areas on Qahu where an extensive marsh habitat can propagate the wildlife

species,
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On an impact basis, the West Loch marsh must be given special
considerations during both construction and operations of the corridor to
disturb the area az little a¢ possible, In particular, silting considerations

will preclude the disposal of excess backfill into West Loch waters, and

construction during water fowl breeding season should be planned and con-

ducted fo minimi disturbance to the birds,

Middle and Fast Lochs - The Middle Loch is not as critical an area

biologically as the West Loch marsh, Some Hawaiian Galimule have been
observed near the west side of Waiau Power Plant, Also, there is a bird
refuge a few hundred yards south of the Energy Corridor. Fresh water
springs provide some local agriculture. Essentially, the same impact
considerations apply here as to West Loch, with regard to construction and
operations. It is believed, however, that the Galimule may be rare and/oxr
endangered, and therefore require special consideration,

The East Loch is without mangrove marshes, and there appear to
be no concentrations of wild fowl or ovsters, There is, however, some hait
it iz understood

fishing which primarily supports the sport-bank fighing.

that a bird refuge is planned for a part of the Pearl Harbor Park, The cor-
ridor at this point is several hundred feet offshore and underwater, Con-
struction concelvably could be disruptive during bird migration and breeding,
Any opa%aéional or major Incident leakage would have impacts of variable
consequence which would require immediate correction,

1.

. Naval Reservation - The corridor next crosses the Navy reservation

and related industrial area. Some of the routing is through untended cane

fields and residential planting which includes mature trees. The trees are

an integral part of ¢

4
3

he environmental culture and will be preserved where

%
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Keehi Lagoon - The Keehi Lagoon crossing involves a buried routing

through a public park and across the lagoon, Soeme Nehu are fished here as

well as much sport {ishing done from banks and bridges.

The Geeanic nstitute did a thorough ecological survey of Keehi
Lagoon from June through September, 1970, Their final report is available

and may be consulted for further detailed information. The conclusion

ot

reached was that Kee -agoon al present is a biologically poor area,

Havbor Facility -« The balance of the corridor traverses commercial

developments related to Honolulu harbors, Generally, the area is of little

ecological significance, There are sea waters at adjacent wharves and at
least one small stream traversed by the corridor. Except in the instance

of leakage, the impact on these will be insignificant,

RARE OR ENDANCERED SPECIE!

On a national basis there are many rare or endangered species
which a:r’e protected by law. None of these species have been noted during
a brief evaluation of the corridor. There are, however, several local spe-
cies indigenous to Hawaii which warrant careful attention from an environ-
mental impact viewpoint, The West Loch marsh comimunity is known to
support at least two locally endangered species, These are the ae'c or
Hawaii stilt and the alee Keolkeo or Hawaiian coot, The Hawajian Galimule
{2lai) is notable in the Middle Loch,

Since marsh habitats are becoming rarer and endangered by en~
crvoachment from urban areas, on a national basis they must receive special
attention. The West Loch marsh is a particular example which should be

carefully protected from detrimental environmental impact, In addition,

there are probably several other important snpecies in this West Loch ares
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which would be noted in further study, Therefore, this area will be treated

with care and caution during adjacent corridor construction and oparation,

IMPACT CO3

The impact of pipeline construction, operation and potential incident

i

is considered in terme of the alteration of the existing environment., Certain

to be considered are the disposal of excess backfill

termporary alter
during construction, noise and traffic disruption. In the excavation of the
section adjacent to West Loch, no excess backfill material can be wasted in
the water to create a & ilting or turbility problem. Also, construction should
be conducted s¢ as {0 avoid situations critical for wild fowl and fish.

During operation, it is anticipated that at least one pipeline will be
carrying heated black oil, In this regard, the temperature of adjacent waters
must not be changed more than 1-1/2 de gree Fahrenheit, It is assumed in

this study that the minimum of four feet of cover in the underwater crossing
will provide an adequate thermal barrier between the pipe and water, and the
small amount of heat transmitted would be guickiy ézsalp ted in the heat sink
provided by the covering water., These assumptions should be verified during
design of any heated pipeline, Shallow water areas might require special
attenticn such as thermal insulation.

Any leakage from pipeline operation is expected to be small in guan-
tity and of short duration, pending repair, A zﬁaﬁit@rmg and patrel system
will be planned for the corridor and should minimize general contamination
by leakage.

A large-scale incident such as pipeline rupture would do consider-
ably more damage than minor corrosion leakage, particularly if the spill

occurred in vegetated areas or in 2 marine loch. Contingency plans must
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provide for early detection and shut-off, and rapid cleanup will be required

to minimize deletericus effects,

Under condi large -scale pipe leakage, clean-up is possible
in the cane fields. However, it would be difficult without removal of the crop
and rehabilitation of the srea, In the mangrove swamp of West Loch, com-~

plete cleanup would e nearly impossible. This is because the mangrove

roots would trap and v black oil and reguire tree-to~tree cleanup.

In addition, the shallowness of the area would greatly inhibit or preclude
? Lo

the use of mechanical skitnmers operated {rom boats,

A8 LINE SURVEY AND MONITORING

The time constraints imposed on this ecological study limited it to
a review of existing data and a brief field trip. In order to properly assess
the short- and long-term ecological effects, it will be necessary to ohiain
base line data relative to species, populations and communities, Such a base
line biclogical survey should include all ecological communities which actively
will be disturbed by the corridor and those aquatic communities downstream
of the corrider in the creeks and ditches, West Loch and Kechi Lagoon which
could be affected by incidents. Having established base line biological con-
ditions, it will be necessary periodically to sample the important and critical
ecological areas in order {0 assess short- and long-term ecological effects
of the corridor as well as all other projects that may affect these areas,
Such monitoring surveys should be conducted on a routine basis until an
assessment of biclogical effects can be made and may be required on a pevi-

odic basis indefinitely.
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GEOLOGIC IMPACT

GECILOGIC ZONES

The proposed alignment of the Energy Corridor traverses four gern-

eral geologic zones as described below.
Zone 1 - Campbell Industrial Park to West Loch. This zone is
tier consolidated alluvivrm, which consists mainly
. On the arcas of higher relief, small outcrops
tic bedrock are found, Af the beginning of the alignment,
coralline reef vock is exposed at the surface.

Zone 2 ~ West Loch to Halawa. Much of this ares has been re-
claimed by land filling. Underlying soils consist primarily of soft silts and
sands of alluvial and estuarine origin., The granular soils are relatively
permeable,

Zone 3 - Halawa to Keehi Lagoon, Geclogic materials in this area
are prifnariiy tuff and coralliné reef rock., The tuff is a cernented volcanic
ash erupted from the craters of Makalapa and Salt Lake, This materizal is
found primarily on the inland side of Kamehameha Highway., The coralline
reci rock is exposed primarily on the seaward side of the highway,

Zone 4 -~ Keehi Lagoon to Honclulu Harbor, Geologic materials in
this zone are similar to those in Zone 2. The land areas are primarily recent
fill overlying soft marine sediments, Materials in the area of the Keehi

Lagoon crossing are soft silts and sands overlying denser co

SURFACE ALTERATION

Alterations {o the ground surface caused by the proposed corvidor

3
enerally will be temporary in nature, PRecause the pipelines within the cor-
} A

ridor will be buried, trenching and backfilling will be required., Essentially

-
H

R0 areas of extreme topographic relisf will be crossed, Thus, the ground
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surface can be restored to its original form.,

k3

Excavation will be almost entirely in soils so that blasting will not

be required alo fion of the corridor.

SURBRSURFACE

FECTS

The effects of

corridor to the subsurface will be negligible,

Loads impozed by the lines will be extremely light, and settlement will

not oceur except o a minoy degree in the soft soils in and adjacent to the
water crossing areas, OUceanographic and soils engineering studies have
been conducted of these areas to provide the pertinent data for adeguate
pipeline design and depth of burial,

In the event of minor leaks, little percolation of petroleum products
into the subsurface is anticipated in most of the geologic materials encoun-
tered because of their relatively low permeability. The potential exceptions
to this would be in coralline reef rock and sand, Effects of major leaks on

the ground water are discussed in the section on Hydrologic Impact.,

EROSION AND LANDSLIDING

£

All the soil materials encountered along the alignment are readily

erodable, particularly when disturbed by construction bperations, IHowever,
pipeline construction can be accomplished in a short time, and the period for
potential erosion problemns thus will be shorf, Additionally, the areal extent

of

construction operations will be small, Prompt revegetation of disturbed
areas will adequately protect the corridor area from erosion after con-
struction has been completed, Steeper ground slopes than those encountered

along the corridor would be necesczary for ercsion fo pose any permanent

problems,
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The proposed alignment crosses no existing natural landslide arcas,

A slope failure did cccur several vears ago along the shore of West Loch

T

near the proposed corridor alignment and runtured the Standard Oil pine-
p B I E

[

line, However, this failure was associated with land filling after the pipe-

line had been constructed, Therefore, the only potential soil stability prob-

arcas underlain by soft soils if future

lems in the corrid

large landfilis were allowed inmumediately adiacent to the corrvidor,

CORROSIVE SOILS

Galvanic corrosion of steel pipelines is possible in low, moist
areas particularly adjacent to the saline waters of Pearl Harbor., To control
this corrosion potential, special pipe coating will Ee reqguired in addition to
cathodic protection.

EARTHOUAKES

Historical earthquake activity in the vicinity of the Isiand of Oal

has bae‘xz moderate. No major earthquakes centered near the Island have
been recorded, although one in 1948 is reported to have hroken windows in
downtown Honolulu (Macdonald, 1970, p. 252}, The largest historical earth-
quake in the state, estimated at a magnitude of 7, 75, occurred on the Island
of Hawaii in 1868 (Furumoto, 1965), All ofher recorded major earthquakes
have occurred on or near the Islands of Hawaii and Maui,

The effects of the 1868 earthquake on Oahu have been estimated at
an intensity of V on the Modified Mercali scale {Furumoto, 1965}, This
intensity has been defined as "Feli by ne arly all, many awakened, some
fragile objects broken, and unstable objects overturned: a little cracked
plaster; trees and poles notably disturbed; pendulurmn clocks may stop; some

damage tc stone walls. " {Macdonald, 1970, p. 255)

iehtlv hicher
ghily highesr
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maximum intensity of 6.0 has been estimated on Oahu for an earthquake of

1871 {(Furumoto, 1971).

unknown magnitude off

The adoption ¢ niform Building Code made by the City and

County of Honolulu that structures be designed for Zone 1 seismic

conditions, This desi 1tion means that seismic design is required, but

only for the le: ions, State structures reguire design in

3 criteria rmuzéi a5 of location,

accordance w
Farthguake notivity of the grealest intensity recorded in over 100
years will not pose a hazard to the proposed Energy Corridor since the

pipelines will be designed and constructed to resist the seismic forces,

Damage on all the Hawaiian Islands has been caused by tsunamis,
or seismic sea waves, However, the proposed corridor alignment lies out-

gide any of the potential tsunami damage areas on Oahu, In the sections

adjacent to Pearl Harbor and Keehi Lagoon, the maximum effect of a tsunami
has been predicted a8 a four-foot rise in the sea level, but with no aciual

- wave formed, Such a risze in the water surface will have no effect on the

corridor,

HYDROLOGIC IMPACT

SURFPACE DRAINAGE

erses the sauthwestern nart of Ozghu In an

The Energy Corridor trax

£
S

area of relatively low rainfall, Therefore, the development of a surface
drainage pattern is generally poor except where runcff from higher rainfall
arcas intersects the corridor, In the sections from Campbell Industrial Park

to near Waipahu and from the Halawa area to Keehi Lagoon, no major drain-

ages are arossed by the cory
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v In the vicinity of Pearl Harbor, the corzidor crosses eight streams

which drain into fhe harbor. Four of the streams are classified as perennial

MR

and four as iz They are listed below:

1)

i:.
5.
£
E3
%

he Waipzhu Industrial area,

2}

B - .
Waipahu, {intermittent)
b} Waiawes Stream near Pearl City, {(perennial)
3} raining into East Loch
. a) Waimano Stream weet of the Walav Power Plant in

b Halawa Stream, {perennial}
e

Crossines of all other sireams which run into East Loch from the
[

nartheast are avoided because the corridor lics offshore within East Loch.

Similarly, crossings of Moanalua and Kalihi Streams arve avoided because

the corridor lieg in Ke

goon offshore from their ocutlets,

Crossings of surface drainares will be made

by trenching with burial of the pipelines in the stream beds. Thus, no par-

manent obstacles to stream flow will be Imposed, and the pipelines will be

i

protecied from the effects of stream flow and scour.

o
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S In the gection between Campbell Industrial Park and Waipahu, the
£ corridor runs near or adjacent to a number of cane field irrigation ditches

and Tlurmnes., Wh features are crossed, the pipelines normally will
pass underneath them.

1 tie adiacent to the shoreline at the head of West

The corridor

Loch, The pipe huried below the existing ground surfaces,

Where the gorridor st Loch and Keehi Lagoon, pipelines

hottormn soils.  Thus, disturbance and possible damage

the action of currents, waves and anchors will be aveided,

FATER ZONES

The corridor les almost or stively within areas underiain by artesian

o ground water. The arfesian aquifer is basaltic bedrock which generally ig
=

covered by several tens to hundreds of feet of relatively Impermeable
A teaprock” sediments interlayered with coralline deposits, In those sections

reatr the shoreline, the water table which exists within the "caprock' sedi-

gm..a

ments and coral normally is so hrackish as to be suitable only for industrial

of much better gquality; sources neay

o
a1
Yot
5]

~use, The underlying artesian wale

ar irri & ation and sources further inland for

[

the coast are used mainly

domestic purposes,

Five areas of very large springs issulng

exist near the heads of the Pearl Harbor lochs,
srough a second,

of the corridoy

proposed Ene st o the corridor are

L R S B P,
Hated on the

T
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vy shaft and galleries near Makakilo - Domestic supply

from near sea level in basalt, Located at least A00 feet north

2} wa Diantation wells near Honouliuli - Agricultural supply

1t below sca level, The nearest is approximately

ey

000 Jeer south of the corridor,

the head of West Loch - Presumably agricul-

e
Tk
o

tural end/or industrial sources from basalt below sea Jevel,
Two are located a few hundred feet south of the corridor and

one about 500 feet north of the corridor.

4} Mumerous wells o

Presumably agricultural sources, Depths of production not

known, but presumably shallow,

5) Walawa Spring - FPartiaily divertad for agvicultural use

Watercress farming in the spring area, lLocated a few
g ¥

hundred feet south of the corridor,

6) Wairmano Spring - Partially diverted for industrial use and

gs farming in

[
sl
41

recycled for agriculiural use,

spring area. Corridor croSses upper Spring area,
2T 2 E

7y Hawaiisn Electric Company wells - Industrial source from

-

haealt ahout 15 to 20 feet helow sea loevel, Located a few

hundred fest north of

5
£

k - Apparently an

83 Young Laundry well near Keebl Deach Par

industrisl scurce fromm hasalt several b

level,
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WATER QUALITY

ce drainage waters crossed by the corridor are
West Loch has been classified as AA water.

¢ Health Regulations classifies Middle and

zoon is classified as Class A except for

Fast Lochs as

ave Class B, Although

Maring areas

by the cor ridor do nob now meet wa&ﬂ guality standards, remedial measures

being impleme  no additional contamination by the corridor
products.

Sienificant flow in the surface drainages is sporadic and no use is
made of the water in the lower re caches of the drainages. A certaln amount
of waste disposal has been accomplished in the past down the drainages, but
this iz heing phased out.

The waters of Pearl Harbor have beer devoted almost entirely to
Naval use in the recent past. Recreational use has been minimal, partially
for security reasons and partially because of the pollution in the waters,

Numerous scurces of pollution from military, governmental and privale

sources have been documented, and the state of water guality in the harbor
has been estimated, Some commercial bait fishing is conducted in Pearl

Harbor: minor sport fishing occurs along the shore; and cormmercial oyster
narvesting will be permitted in West Loch when the waters meet acceptable

heanith standards,

The waters of Keehi Lagoon presently are nsed for commercial bail
fishing and offshore rec eational uses, although contamination of the water

has been measured. At presgsent, some industrial waste disposal bas been

the streams and estuaries crossed

e
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POTENTIAL CONTAL ATION FROM LEAKAGE

-

£7

Possible effecis

hydrologic regime may be evaluated by con-

sidering two types of | v 1} 2 sudden failure, easily identified by releas-

ing a large quantity of fuel in 2 short time, and 2) a slow leak, more difficuli

age, but releasing a significant

to detect because of limited

The probability of either

type of leak vcouryis 7 for pipelines designed to
Energy Corridor standards, Small leaks of short duration would have 1lits tle
environmental effect,

Contarnination of stream water would be most severe from large,

sudden leakase. Appropriate monitoring of pipeline ¢ perations should limit
s gl -

taminated for long, However,

kin Pearl Harbor would be necessary.

o
P

resuiting sli

downstream from the corridor are

tion should be minimal, Small leaks will have little ir mpact on flowing stream

o8 will be appropriafe

b
iy
e
Pt
o
o

waters, but frequent inspection o
to search for slicks which could indicate such

Any leakage reaching the cane field

some damaye to the crops, However, immes

y«-—-}

miize the damage,

event of a large lezk would mis

Contaming wat wat

this possibility has been demonstrated recently by a leak in
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consequences, the leakage would have to be vex v large and in most cases

would have to reach the o tesian aguifer,

Groun
from contaminsg
Additionally,

the zurface of the uppermost water, How-

ikakilo and at Wainwa and Waimano Springs,
'protection is very thin or com wpletely missing, No ground water
sources within the "caprock’ itself ave known to exist in the immediste

-

vicinity of the corridor. of ground water flow is in a

3 2

DS, areas of most concern with regard to polential

seaward direction, T

contamination will be those sean vard or dow:ﬁwgracﬁ@na from the corridor,

Possible effects of major leakage from pipelines in the Frergy Cor-

g

25t o the corridor

i
.
o
b
o
e
i
7
s
Q
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FLACTY on known wate

follows:

fion of the ground

1} U. S8, Navy shaft near

However, seepage

water

wouliuli o« Ground water BQUTCas
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U of Ylcaprock” sediments., Also, one of the wells is up-gradient

from the corvider., Contarmination is not likely,

el

awa and Walmano Springs - Details on these

; wells ave lacking, but they are assumed to be shallow and
o possible,
5} - The corridor is on a bluff above the spring
? area, but any large volume of leakage could reach the spring,
vater supply and damage to
the wateroress grown in the area could result.
6} Wairmano Spring - Contamination of the spring would be imme-
diate in this area with to the watercress crop
ater,
7} HFawaiian Hlectric wells -~ These wells presumably are shallow

so that contarninalion of the water sources is theoretically

i

possible, However, the wells lie up-gradient from the

corridor, and the pipelines will be elevated so that leakage

will be easily detecied, Therefore, no effect is anticipated,

;
]
i

& Youne Laundry well -~ Thi
farl &

fjf:f
f the
icinal use of
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4

wells further inland., Thus, it is not likely that in the event of oil leakage,
contarmination of estic water supply wiil occur, However,

contamination of il would be servious,and special leak-preven-

tion and leak-dets ires roay be appropriate,

Because pefroleum products are lighter than water, any leak-

cent to or within Pear] Harbor or Keehi Lagoon would

slicks would tend to be concen-

Corridor,and thelr divection of

surface currents and pre-

movernant woul

vailing winds at the time of leskage, Exfensive data regarding these currents

However, studies which have been conducted indicate

ars 9’@3

that currents are weak, with maxirmum velocities of approximately 6,2 knots

generally directed seaward during ebbing tides and landward during flooding

crossed by the corridor, suriace currents tend to be directed primarily

geaward during pericds of the prevailing northeasterly trade winds, Wind

surface currents on relatively profected bodies of water such as Pearl

Harbor and Keehi Lagoon. Fresh water inflow alsc would tend to creat

water surface in East

tudies for the corridor,

n of current divection with peak




gt
£
i
3

i

P et

F

i

i

£
£

£7
[
B
i

e

-4

effeccts of an oll slick would be primarily

been discussed previously within this State

ollution of the

Additionally, an oil

FROM SILTING

EART (e

=

H

in Pearl Harhor and Keehid

very limited, Effects of any siltation would be most proncunced in the biolog -

ical recime, byt because

e

s

METDOROLOGIO APACT

TIINNF A TT OTRIAY LI TRITY O
PREVAILING WINDS

Provails

g winas on the Island of Onhu are Trade Winds which blow

& T PO B L S SR TR S NPT s oy 1
from other directions are relatively uniformly distributed about the compass

odors and ¢

Wi to miove or sore
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In the drisr aress, construction of the pipelines could create a cer-

tain amount of transported by any winds blow-

the restricted width of the corsidor, the amount

ing at the tix

of dust at imited and would be casily controlled

711l be buried along almost the entire route,

gxcept in the event of a leak at the surface,

et at the present tirme for transporting manufactured or
natural gas within,the Energy Corridor. Howewver, it is conceivable that one
or more manufactured pas lines might be installed in the future, The manu-
factured gases normally do not contain toxic gascs such as hydrogen sulfide,

&

PIPELING LEAKS

Any vapors and gases which escape from the pipelines during leak-

age would be expected to rise and

i
i

since the pipaline

i

local contamination of the air could be significant but would he temporary.

The dangers inherent in a gas leak, such as fire or cxplosion, are ohvious

and will be carefully evaluated prior to allowing any gas lines in the corridor,

Arcas which would be most affected by air pollution would be those
downwind immediately adjacent to the corridor. During prevailing wind
conditions, maos

acveloped areas,

~voair pollution wou
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SURFACE CURRENTS

Surface waters and floating materizls normally would move in the

direction of preva Thus, any unconfained oil slicks in the Keehi

Lagoon would tend to n out to sea and thence along the coast. Slicks

within the lochs would migrate south and southwesterly., Early

L

would help prevent these slicks from spreading

contairanent andg <

due to wind =
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UNAVOIDABLE ADVERSE EFFECTS

CEMNERATL

The

Policy Act requires Inquiry into any unavoidable

or air poliution, damage to life systems,

adverse effects such

tavd uese patterns or urhan congestion, Aspects
i &

be adverse, Therefore, those

cannot be avoided normally

operation and incident of the Energy
Corridor. It is sufficient to identify these effects wherever possible and
propoge either mitigating rmeasures or contingency plans to minimize the

adversity,

In the context of short-term or long-term effects, it can be assumed

that those effects due to comstruction and probably to incidents would be
ghort-term and of a temporary and quickly remedied nature, Long-term

effects would be associated with operation of the Energy Corridor, but by

careful planning and design, the adverse effects also can be minimized.

tis proposed that by initiation of monitoring programs, certain aspects of

operation can be modified to eliminate or reduce cffects anticipated or en-

countered at the cutset of the project. Because the environment is cor

stantly changing, it is impossible to predict all of the adverse effects,

A%

sad :

However

~ sl A Pp SR OTTRITY I LY g o
CONSTRUCTION BFFEC
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and wasting of excess earth must therefore be anticipated as heavy con-

ag the alignment., Fortunately,

Ly proceeds 2t a fairly rapid rate and therefore

il be localized and of short duration., After installa~

temporary land scar will be evident

o
w

srary problem. However, specifications

ind/or cover o minimiza

vy
ke
G
E‘}

would be worded o i

lude apn f(ﬁ)‘i""&{e’; mlanii
M k

HYDROSTATIC TESTING

To reduce the probability of lealkare, the pipelines will be hvdro-
P = £
statically tested prior tobackiilling., Normally, local waters are used to

veriorm this testing, In the event that salt water were used, the fluld wouold
¥ g

be evacuated and returned to ifs source to prevent darmage 1o local vegetation
or animasal life,

XCESS BARTH

N

Although little excess earth material normall v remains after back-

Cfilling, such excess will have to be removed in areas which cannot tolerate

local wasting., These areas would include those where reveoatation would be
impeded or where excessive silting and tur bidity would contribute to local

waters, Replaced soils also must be prevented from eroding by use of plant-

ing and jute mats wherever erosion would cugur before the

take root,

Because construction schedules are usually controlled by strict
time coromifments, it is probable that the noise and ac tivity will overlap

sots would

ceriain wild 1ife or vine hiolo hese adverse o
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be of short duration, however, and it is unlikely there would be any signifi-

cant long~term impact, Construction timing also may affect the normal

Ir: these instances, it is reason.

uld be modified slightly on a local basis to

se associated with conditioning
* e

AN
[

The normas

ransport and delivery of the energy products. In the case of viscous petro-

o
it

uire stations which locally may
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vibrations and cdors, Some unwanied heat loss also may be
wear the source. less viscous pefroleum products such as

and therefore heat loss will

a3oline do not re

5
=

not present any problems. Both manufactured and natural gases also do not

require heating for pipeline transport,

leakage 1

pipeline or related fittings and valves. Smail penetrations which could result
from vandalism or localizad corrozion imperfections therefore seem the
wge could easily be

s and rep: Leakage

surizce wmay be more difficels tect and in some in-
However, wherever loak-
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age was detected, either in the form of seepage or water supply contamina-

o initiated,

along

ating these points within confined

clesed to the general public and sur-
would be minimal except in the
this cause can be remedied on a

auld fall in the incident

MAJOR INCIDENT EF

.

Meajor incident effect or major pipeline faillure would cause the

greatest adverse effect on the environment. The ceccurrence of such inci-
dents would be oblematical and due o such & events as fire, land-

sliding, support failure, overhead collision or vandalism. Any one of these

modes of failure can be minimized by adequate design, safety precaution and
policing. Probability of a major incident is extremely low for pipeline

{ransport,

The U, 8. Coast Guard hae

Spill mshore
{pallons

hd AT TR SPU. S
inats in that it does
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Pipeline spacing and burizl generally will preclude failure of adjacent lines

in the event of a comg

# e Lo D e e e
LTI Gy TR oA 1

a pipeline leak would occour most readily

installed in the corridor. The

in gas lines which o

next most

fuels is mu

the HEnerpy Corridor - 1y protected., However,

a5 of any description are essentially unknown in Honolulue,
Thuse, the probability of 3 major fire caused by a leak in the Energy Corridor

appears to be acceptably low,

MITIGATING MEASURES

The unavoidable adverse effects can be minimized by application of

mitigating mezasures which will assure prudent design, good workmanship,

=
proper construction, maintained operations, corridor patrol, enforced

policing and contingency plans.

Technology regarding spill prevention, contalnment, dispersal and

cleanup is changing and improving rapidly. Incorporating the changes into

contingency plans will be required,
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The Colicy Act requires the responzible agency

"etudy, develon, ¢ appropriate alternatives to recommended

coursges of I which involves unresolved conflicts con-

ACTION I Any

cerning altern: tble resources. ! An exploration and objec-

T oE e
(R i e

tive evaluation of niight aveid some or all of th

jad

adverse environmental effects is therefore essential, Analysis of such

alternatives and their costs and impact on the environment are reguired in
ke i

order not to foreclose prematurely options which miight have less detrimental

effects,

Aldternates for the Energy Corridor have been investi gated both

regard to alternate corridor routes AN, BB, A, B, C, F, G, and I to 5

shown on Plate 2, and in 3 reg dual pipelines, barve delivery,
truck delivery and harbor refinery. Results of these studies are as follows,

INDIVIDUAL PIFPELINES

P S

Consideration was given to the alternative of each user finding his
own route for pipeline(s) through southern Oahu, It was quickly determined

m
;

that this would be a very unsatisfactory alternative for the public, As a

conseqguence, legislation resulting in Act 33 was developed to discourage

& =
individual users from installing any more pipelines that were not unde s close
control of the Siate,

Obvious disadvantage

more land to accommodate the same numbar of pipelines, 2} a dispersion

over a greatey area of those environmental effects associated with pipelines,

(ficient methods of

T T e s Ry
would inos canea Jig}eé.h.iz:
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" ALTERNATE ROUTES

-

; Alternate Corridor roules have been inves tigated through the
i &
Honoulivii tMarine Lochs, Naval Facilities
I;

i L. en . . .

- and Honolul corridor facilities with high-

i ways and Standard OCAL) pipelines was also explored,

‘.

’ sided becavse of the effects on

g 1 businesses and safety pre-

cautions, Invest - certain sections were feasible for
highway co=locating,

1. Farrinston Highway, ir mimediately south of Palalad iﬁterchange

- to vicinity of Kunia Road, and
-
¢ 2. Interstate Route H-1 under portions of the FPearl City Viaduet,
. Highwav co- -locating could not be accommodatad in:
- i. of Interstate Route Hel not included in #2 above,

ton Highway, vicinity of Kunia Head to Waizwa Intevehange,
- ferd

3. Kamehameha Home Road to McCrew Point,

4 and :
4.  Geiger Road, Main Street and Seuth Street,
ng with an existing SOCAL route also was

dard Oil Company of Calif ornia, SOCAL

has an 8-inch black oil line, a 4-inch hot water fracer and an S~ineh whife

oil line within & ] 5-foot vight-ofwway., The three pipelines were installed

in such a mannar that inclusion of additional 28 in the right~oi-way

oy
[
—
&
ot
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H
e
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cannot be accommodated withaut considerable relocation o ing
Eoed

L S 1 5 o

ly of petreleum

arndd wonld he
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-
Four alternate AA- and twe BB« routes were conziderved in the Hono-
ulicli area, ted costs for three pipelines in the
L The costs are not presented herein,
AAL - This ws the SOCAL pipeline route along the old
railroad expensive. AAl is in very
‘ heavy coral 2rns in regard to construction
3
time, and to safely when working close to SOCALS operating lines arti-
. & P 1 ¥ p

cularly the heated line,

cccp table although

[N

eid road and is

ke

AARZ -~ This route fellows a cane

nol as good as the more direct routse AATZ,
) AAD - This voute has the lowest construction cost in that it follows

Al of the property

a direct line through undeveloped

except for a number of small parcels is owned by the Estate of James
L Camphell,

Abdd -~ This route borders the arrington Hichway except for a short
L ¥

portion near point AA, This route was favored by the Campbell Lstate

Trustees because it iz least dis uptive to the agricultural operations and

their long-range 4 Lveiopz nent plans

g BBL - This route followed AAI and then branched to Ge siger Road, o
§ Thence it crossed Pearl Harbor at Irequois Point and terminated in delivery
BHZ ~ This route was an alternate to BRI for crossing the Naval
reservation and delivering to
SUBURRAN/INDUST 1
Akl o A railroad right-of -
way and the new ide the existing
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SCCAL lines, However, there are no feasible alternates as the area is very

congested, The ting will be

this segment, Route AR

ection of the right-of -

way containg a 28 well as the three SOCAL pipelines,
o
i It is 5,50 ripress would be very slow,  Sul Dsuriace condibis
¥ ¥ B =

lines would he

b

would be very corrosi

2, and working close to the FXL&ii}g}

hazardous,

The second and pref ferred route, AR Alternate, parallals the rail-
2 ’ F

£
o
i3

&
E

roa ght~-ofeway to the north, This route is 9, *){30 feet long, There will

be some inconvenience to property owners for ahout fen days, but overall it

) is a better route than slong the railroad,

eaves the old railroad right. ]

Lo anned new strest a grment adjacent to Leeward Coramuni Ly College,
varallel to the Pearl City Viaduct portion of

the cast end of Second Street, The corridor then

Boe

&
27 Pearl City Viaduct again and pavallels the railroad right-of-

way o Hawailian Flectric Company prope rty. through the Waiau Power Plant

property, where it enters Pear] Harhor in F

’;

he corridor widih

n reduced to 15-Toont width and pgoes ove

b
5
{

e

o

supports.  Also included in this Segrient 15 a spur line to the Pearl City
ERNN Y L by 7

LOCH ROUTE
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P was not considera:
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¢ that highway., A routing parallel to the

to the extensive devel:

%

the sams reason. The rallroad right-of-way

ingtalling

[l

direct leng
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A wanter vo

&

e
ROUITES

-

been thoroughly inve s

Alternate 1,

and follows the railroad right-of-way toward the Hickam Air Force Ba Be,

Numerous Navy fueling Iines will be crossed. However, the Navy lines are

deep and will not receive any interference {rom any aﬁc}hoz al pipelines in-
&

stalled in the corrider.

Office where it turns toward Kamehameha

ule turns and continues adizscent to Kamehame ha

Sorme of the area traversed is very tight and it will be necessary to

ey

set,  The

Center Dirive is

sen Ty
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traversed between Weasther Central and I is open and available except for

buildings cccupled by a

Karmehameha Iighway., The route

re it continues adjacent

he

w
bty
Iy,
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ould be require

an alternative to the Alternate 7

Mernate 5 - After the loch area crossging, the route continues goen-

ne crossing Kamel

Seaplane Runwavy,
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with the ¥nergy Corridor.

installed in Salt Iake Boulevard
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s date when finsl nlans for
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Relocation would reguire extensive

scement of the pipelines at a high cost,
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MHernata ¢ This route considers an all native to Alternate 5 to

the point wherae Boulevard intersect,

- 5 . > . s
rraate 2 route is joined. Alternate & con-
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tinues as either Alternate 2 or 3 routing., Refer to
% - BOR ROUTES
~ Two general routes have been inves One

1 route from F o F-1,

is iation of Alt

Alternate 1

port traffic may necesgsita

" 3 .
he second roufe

i

with the future mass trans
this ares has

sharter route
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District Freinser, U 5 i i
strict npineer, U5, who i turn will have to

obtain i
S5ervice

PR

Bureau of Out

of River Zasin Studies and Federal

Water Control,

AN ,
i it G near the

bascule hri

it G, From point G the route

Narrows .
sated, The route

Grar : : center where i termin at Pler 40, Pipelines

TRUCK DELIVERY

ver the pelroleum products

. P T s oy P e o B s oy ; :
congidered, This alternative would have a serious impact on Haw

crowded highways and on air quality. To bandle the product of

sdenendent (RITIRTY. 2 fleat '
Independent {FIIRT), a fleet of twenty-three 7, 000-gal

trucks would he reguliTed
per dav,

s 700,
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1 and fires, The additional noise and

with such vehicles could cause axplosi
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cwould have o

air pollution due to 2

intermediste dig-
2% another alter -

e feasible than trucking
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vhen compared to trucking,

wers FPoint to the maior are

o
al
125

and/or 8.
Inery to tha
the harbor, it would cked and/or piped to the
users, For the product of the first energy corridor user, the 1Y,

five to gix runs per week theoretical

could be Ubarrels per day of petrole
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4 osarious oil
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