EXECUTIVE CHAMBERS
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GECRGE R. ARIYOBHI
GOVERNOR

February 22, 1984

fs. Letitia N, Uyehara

interim Director

Uffice of Environmental Quality Control
550 Holekauwila Street, Room 301
Honeluly, Howall 96813

Dear Ms, Uyehara:

Based on the recommendation of your office, | accept the revised environ-
mental impact statement for the Kekdha Sanitary Landfill expansion project on
Kavei as satisfactory fulfiliment of the requirements of Chapter 343, Howail
Revised Statutes,

This environmental impact statement will be a useful fool in deciding whether
this project should be allowed to proceed, My geceptance of the statement is an
affirmation of Its adequacy under applicable laws and does not constitute an
endorsement of the proposal.

When the decision is made regarding this action, | expect the proposing
agency to carefully weigh the societal benefits agalnst the environmenial impaoct
which will likely occur. This impact is adequately described in the statement, and,
together with the comments made by reviewers, provide o useful analysis of
aiternatives to the proposed action.

With warm personal regards, [ remain,

Yours very truly,
N
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SECTION 1
SUMMARY

The Department of Public Works of the County of Kauai is proposing the
development of an island-wide sanitary landfill for the Island of Kauai.
The project requires a 135-acre expansion of the existing landfill at
Kekaha. It is designed to accommodate the island's solid waste generated
over a minimum 20-year span from 1984 to 2003. Kauai's existing system of
refuse transfer stations and vehicles will also require expansion.

The County has conducted an extensive island-wide search for a new landfill
to dispose the ever-increasing tonnages of solid waste generated by the
resident and tourist populations. A recent comparative analysis of the
leading candidate sites identified an expansion of the existing County
landfill site at Kekaha as the preferred alternative. A development plan
and an operation plan have been prepared for the expanded site for the best
use of the available cover material and the acreage available for
expansion. The development plan provides for the minimum 20-year landfill
life plus an estimated additional 10 years for a total life of
approximately 30 years.

The site of the existing landfill and the proposed expansion project is
Tocated on the flat, sandy, coastal plain northwest from the town of Kekaha
and between the Kaumualii Highway and the ocean shoreline. The expansion
areas are State lands under the control of the State Department of Land and
Natural Resources and currently leased as agricultural lands for pasture,
seed corn and seed sugarcane. There are no known endangered species of
flora or fauna in the area. A survey of the site did not indicate any
archaeological sites in the area. The water table in the area is low and
has brackish water. Rainfall in the coastal area §s relatively low. These
conditions reduce the production of leachate and the requirement for
leachate control. There are no nearby residents in this agricultural area.
No persons will be displaced by the project or be affected by proximity to
the Tandfill.

1-1



The proposed landfill expansion areas beyond the present County landfill
are in either a State Agricultural District or in a Limited Subzone of a
State Conservation District. A portion of the expansion areas is located
within the County's Shoreline Management Area.

The primary beneficial impact of the project will be to ensure the
continued good public health conditions on the island. The present
landfilis at Hanalei and Halehaka will be filled to capacity within the
next year. The smaller landfill at Kekaha has a remaining 1ife of only
seven years at the present rate of use and much less when it becomes the

only landfiil on the island. Expansion of the Kekaha site will permit safe

and efficient disposal of the island's solid waste for the next 30 years.

The primary adverse impacts are the usual noise, dust, air pollution and
1itter associated with even a well run landfill. The remote location of
the 1andfill on the southwest coast of Kauai requires an expanded refuse
transfer system of refuse truck-trailers to move the waste from the
regional solid waste transfer stations to the landfill. An additional
transfer station will be required in Lihue at a location yet to be
selected. The completed landfill will form a long, low mound on the
landscape of the coastal plain. The landfill expansion will eventually
require some lands currently under cultivation for seed corn and seed
sugarcane. The off-site and on-site costs associated with the landfill
expansion are relatively high and will have an adverse impact upon the
County's budget.

The use of daily cover material to enclose each day's cell of compacted
refuse will mitigate much of the on-site impacts of litter, odor, air
poliution and noise. Buffer zones will separate the landfill from the
Kaumualii Highway and the ocean shoreline. The on-site and off-site
personnel and equipment will be closely supervised and controlled to ensure
cost-effective operations. The design for the completed landfiil is to
maintain a low elevation profile. It is the intention of the County to
landscape the final grade with morning glories that readily adapt to a
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sandy surface. An alternative for the completed landfill is its possible
use for light agricultural crops. This may be accomplished by the
importation of 6 to 12 inches of topsoil.

The "no action" alternative is not viable because of the urgent public
heaith requirement for a new landfill. Alternative landfill sites have
been under intensive investigation by the County 1in recent years. The
selection of the expanded site at Kekaha followed a comparative analysis of
five alternative landfill systems, using evaiuation criteria of cost,
landfill 1life, environmental impacts, leachate control and closure
(ultimate use). A resource recovery study is now being conducted by the
County. If implemented, resource recovery would greatly decrease the
annual tonnages of waste requiring disposal but an expanded landfill site
at Kekaha would still be required for long-term use.
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*SECTION 2
DESCRIPTION OF THE PROPOSED ACTION

2.1 PROJECT OVERVIEW

The Department of Public Works (oPu) of the County of Kauai 1is proposing
the development of an jsland-wide sanitary 1andfill for the Island of
Kauai. This project requires the expansion of the existing sanitary
landfill at Kekaha and is designed to accommodate solid waste refuse
generated over 2 minimum 20-year span from 1984 to 2003.

This section of the EIS presents the project background and a description
of the proposed expansion of the existing Kekaha sanitary landfill. It
also includes brief descriptions of the existing, island-wide system of
refuse transfer stations and refuse transportation which will also require

expansion.

2.2 PROJECT BACKGROUND

The County of Kauai is developing an jsland-wide system of refuse transfer
stations for collection of regional solid wastes and a sanitary landfill
system to receive and dispose of wastes from the transfer stations. These
island-wide systems implement the recommendations of the Kauai Solid Waste
Master Plan completed in 1974, The objectives of the Plan were to
eliminate the many open dumps that existed at the time and to provide for
the safe and sanitary disposal of the growing tonnage of solid waste. The
open dumps have been eliminated on Kauai. Transfer stations are now in
operation at Hanapepe and Kapa2 and are planned for construction at
Hanalei, Koloa and Lihue. The County has now methodically narrowed down
the search for an jsland-wide sanitary jandfill to an expansion of the

‘existing site at Kekaha. This site will meet the solid waste sanitary

landfill requirements of the County. for the minimum 20-year period
1084-2003, plus an estimated additional 10-year expansion capability.

2-1
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Solid waste collection and disposal activities on Kauai include both public
and private operations. The Department of Public Works of the County of
Kauai has responsibility for administering the County solid waste management
system. The County's refuse collection system presently consists of three
collection crews and two transfer stations operating out of three baseyards,
at Hanapepe and Kapaa (sites of the transfer stations) and Hanalei. There
is one commercial refuse collection firm on the island. Refuse is also
hauled directly to the landfills by individual residents and organizations.
The County presently operates a system of sanitary landfills around the
island. There are now operating sanitary landfills at Kekaha, Halehaka,
and Hanalei.

The bulk of the municipal refuse on Kauai originates in the major population
centers, particularly around Lihue. Centroids of waste generation, based
on a four-region model of the island, are located near Hanalei (Princevilie),
Kapaa, Lihue, and Waimea. Refuse is received 7 days per week at the
landfills, with heaviest usage occurring at the beginning and end of the
week, with lower usage at mid-week. It is found that approximately 123
tons per day are received at the landfills. This figure does not include
construction/demolition and earth fi1l materials now being disposed in both
the County sanitary landfills and in the severa] commercial Tandfills now
available for such materials. However, such materials may continue to be
disposed in the planned sanitary landfill system. The additional 20~year
acreage required for the construction/demolition and earth fill materials
is approximately 4.5 acres. The landfill PER design has ample space to
accommodate the anticipated construction/demolition and earth fili
materials over the 20-year period. Furthermore, we may expect that a
portion of the construction/demolition and earth fill material will be
diverted to other private commercial sites designated for such use. They
are a small percentage of the overall waste and are not included in the per
capita projections of municipal waste requiring a sanitary landfill. The
per capita production of municipal solid wastes on Kauai was computed to be
about 5.5 pounds per day, based on 365 days per year.
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Refuse projections (Table 2-1) to the year 2003 were made, based on the
assumption of a 1.5 percent annual increase in the per capita refuse
production rate and using the population forecasts developed by Kauai
County from U. S. Census Bureau data. The projected population growth rate
averages 2.4 percent per year through the year 2003. The solid waste
projection shows that the quantities of refuse will more than double in the
next 20 years.

Each of the existing landfills has some capacity for expansion but, with
the exception of the Kekaha Landfill, all will be filled by 1983. The
existing Kekaha 1andfill has an expected remaining life of about seven
years at its present rate of use. The County is developing a system of
regional transfer stations to replace the existing regional landfills as
they are filled. These transfer stations will be integrated with the
proposed island-wide sanitary landfill at Kekaha for efficient and sanitary
solid waste disposal.

The DPW has been actively pursuing the acquisition of an island-wide
sanitary landfill for Kauai. The Kauai Solid Waste Master Plan (1974}
jdentified the central landfill requirement as one of primary importance.
It proposed a site (Kipu No. 1) near Kipu;for further investigation. At
the request of the property owner, Grove Farm, an adjacent and smaller
Grove Farm site was investigated earlier in 1977 but proved to be
inadequate in size and too close to Huleia Stream. The two sites (Kipu No.
1 and Kipu No. 2) were jnvestigated 1in detajl in 1979 but were not
acceptable due to their relatively short landfill lives and adverse
environmental impacts.

An island-wide search for acceptable landfiil sites was then begun. In
February 1980, a report entitled "Identification of Potential Landfill
Sites" was completed. The repori presented brief data on 15 candidate
jandfill sites selected after a review of the available physical and
social data on the island. It recormended five sites for further
investigation. The May 1981 report entitled "Site Feasibility Report
evaluated these sites and jncluded input from the public, the County

2-3
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1985
1990
% 1995
| 2000
l 2003+*
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REFUSE TONNAGE PROJECTIONS, 1980-2003*

TABLE 2-1

i

Popq]atiqnl 2 3
Residential/ Refuse Refuse Refuse
Hotel Tons/Cap/Yr Tons/Year Tons/Day
39,117/5,511 1.01 45,074 123
43,010/6,060 1.07 52,690 144
45,006/6,228 1.09 55,844 153
50,000/7 ,055 1.17 66,752 183
55,000/7,983 1.26 79,356 217
64,400/9,029 1.36 99,860 274
68,960/9,737 1.42 111,961 -307

Final Report,

2Escalated @ 1.5 percent per annum.

1Esca1ated growth rate of 2.4 percént per annum. Population based on 75
percent room occupancy.

3Based upon 365-day year. Does not include construction/demolition wastes.

vpesource Recovery From Solid Wastes -

Phase 1," July 30, 1982, by W. A. Hirai and Associates.

*xAdditional projection added to the or%gina1 table to include the use
period 1984~2003 for the new landfill system.
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Council and the owners of the site properties. The report recommended
Kekaha-Makai (hereinafter referred to simply as Kekaha), Numila, Kumukumu
and Kekaha-Mauka as landfill sites, in that order of priority. Subsequent
site investigations at Numila jndicated inadequate soil cover, removing
that site from further consideration. Kekaha-Mauka was also dropped from
further consideration as a site because of many relative disadvantages,
including loss of a Targe area of productive agricultural (cane) land.
Kipu No. 1 (hereinafter referred to as Kipu) was selected for further study
because of its excellent location relative to refuse generation and more

recent design considerations.

Figure 2-1 locates the County's existing anod proposed solid waste facility
sites. Existing and future refuse transfer station locations are
indicated, except for the proposed Lihue transfer station which has not yet
been identified with a specific location. Also indicated thereon are the
three candidate, island-wide, sanitary landfill sites (Kumukumu, Kipu and .
Kekaha) which were anlayzed in a Preliminary Engineering Report (PER). The
PER analyzed the island-wide sanitary landfill potential of each of the
three sites, together with two combinations of sites (Kumukumu-Kekaha and
Kipu-Kekaha). The comparative analysis of each of the five systems over
the minimum 20-year period clearly indicated that an expansion of the
existing Kekaha Landfill was the optimum alternative. The comparative
analysis evaluated on-site and off-site development and operation and
maintenance costs, landfill 1life extension, leachate control, environmental
jmpacts and closure (ultimate use) concepts for each of the five candidate

systems.

Following selection of Kekaha as the preferred site, additional field data
was obtained. A revised preliminary landfill design and a cost estimate
were prepared and have been included in this section of the EIS.

2.3 PROJECT DESCRIPTION

2.3.1 Landfill Site Characteristics

Figure 2-2 indicates the location of the proposed Kekaha Landfill site,
approximately 1.3 miles northwest of the town of Kekaha. The proposed
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160-acre site would be a 124.3-acre expansion of the existing 35.7-acre
site ceded to the County for landfill use and now in use as the sanitary
landfill for the western sector of Kauai. The owner of the site and
adjacent lands is the State of Hawaii (Department of Land and Natural
Resources). As indicated on Figure 2-2, the landfill site includes the
existing County landfill and land leased to the Kekaha Sugar Company and
Northrup King Company (Pride Seed Division). The Hawaii National Guard
rifle range and a drag strip bound the site on the makai side. These
activities would not be affected by the landfill. The site has a low
annual rainfall of 18 inches/year.

An existing access road to the site extends off Kaumualii Highway, the main
coastal highway. The site is low, flat and sandy. Scrub brush, kiawe
trees and grasses cover the site which is already heavily littered with
solid waste, including junk cars. The 51te is within a Limited Subzone of
the State Conservat1on District, The County s Shoreline Management Area
(SMA) includes a portion of the proposed landfill as indicated on Figure

2-2.

The existing landfill operation excavates the sand (elevation approximately
11 feet above mean sea level - msl) down to the water table, approximately
3 feet above msl. Solid waste is added with a daily cover of sand until an
approximate elevation of 24 feet msl is reached. No special leachate
control system is used in this area of low rainfall and brackish
groundwater. The site is well drained since the sandy soil is permeable.

Methane gas monitoring and control should present no significant problem at
the site since there are no gas accumulating structures on or near the site

and none are planned. The very Tow rainfall and brackish water at the'site

will make the development of an 1mpermeab1e bottom and cover liner

unnecegseqj. " Methane “gas generated within the landfill will therefore
'-55cape through the permeable cover and into the atmosphere without

reaching explosive concentrations.
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The landfill development plan at this site is to expand the existing mode
of landfill operations to the larger area with an increase in height to a
final elevation of approximately 37 feet msi. Sufficient cover material
(excavated sand) is available on site to meet the Tandfill cover
requirements. The closure of the landfill would be progressive as the
design height is realized, with a vegetation cover being added to ensure
against erosion of the landfill mass. The Kekaha Sugar Company has
recently obtained a Conservation District Use Permit from the State
Department of Land and Natural Resources to use 61.2 acres of the proposed
Kekaha landfill site for commercial agriculture. The Northrup King Company
{Pride Seed Division) has subsequently indicated an interest in a long-term
lease of 43.6 acres of the 61.2 acres. Phasing of the 1andfill increments
would be accomplished to permit existing lease holders to maintain their
State leases and field operations as long as possible, until the County's
1andfill need requires use of the land. At that time, the State can invoke
the withdrawal for public purpose clause in the current leases.

This site is especially attractive because it is an existing and approved
landfill site, capable of expansion. The site has a large capacity,
available cover material and brackish groundwater which eliminates the need
for a leachate control system. It is not in a flood zone so no special
drainage design is required as well. The low amount of leachate generated
in this area of very low rainfall would probably eventually migrate to the
ocean. The open coastal waters along this shoreline provide good
circulation and would further dilute any leachate reaching the ocean.
Current State regulations prohibit disposal of any hazardous waste in
Hawaii landfills. Therefore, the well diluted leachate would also be

non-toxic.

2.3.2 Landfill Site Development

In September 1982, the Department of Public Works jnitiated some fieid
measurements at the Kekaha Landfill site. Several test pits were dug to
determine the water table elevation and soil characteristics. Land survey
measurements were also taken to verify the existing topographic data
obtained by photogrammetric means. The water table measurements at the

2-6
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site were at elevations of approximately 3 feet above mean sea jevel. They
were taken over a period of several days and at varying tide states. There
appeared to be no coupling of the tidal variations in the ocean water

elevation with the water table elevations at the site since they remained

essentially constant.

Approximately 2.5 feet of loose sand was encountered at the surface of the
test pits. The loose sand was underlain with well compacted sand down to
the water table. Adjustments in water table and ground elevations were
included in the preliminary design of the landfill. The bottom of the
solid waste in the proposed landfill will be kept one-half foot above the

water table.

Figure 2-3 indicates the proposed development plan for the expanded Kekaha
Landfill. The preliminary design selected will provide a useful 1ife for
the site in excess of the minimum 20-year period. The excess has been
identified on the site as a much needed expansion area for use beyond the
20-year period for an estimated 10-year extension of the landfill 1ife.
This useful 1ife of the landfill will be extended significantly, with a
much reduced annual cost, if a County resource recovery program is
jnitiated and the landfill refuse input volume is reduced by Tow volume
ash.

One of the design considerations was the uninterrupted use by others of the
lands adjacent to the landfill site. The existing roads through the
landfill to the National Guard Range areas, the drag strip and the
shoreline recreation areas will be maintained without interruption. The
existing agricultural leases to the Kekaha Sugar Company and the Northrup
King Company for seed sugarcane and seed corn growing will be retained as
Tong as practicable by planning for use of this leased land last. The
upper elevation of the completed landfill can be made suitable for similar
seed crops. The area will be available as sufficient replacement acreage
at the time the present seed crop areas are required for landfil]l use.
Figure 2-4 indicates a section (Section "A-A" from Figure 2-3) through a
side slope of the completed landfill. The proposed landfill will reach a

2-7

-y

[y



e e ime e e e mmpan ey b L SILI=E M A mm an e memw i T B % %7 e T e 4

d11S TIH4ANVYT VHVXIEN
NVid LNINdOT13A3d

€-¢ 34HNHI4 1334 3¥08 P N e

ETIIM DMIHOLINON o]

o T

ABYOHNOE TNIONVY ———
AUYOHNOD 132uVd

(voy L2°2L)
000Z "JA U] HOJ1|8NbOY PUEY —
_—— A ) uoql) :

9 °'ON T13Mm
AUYANNOA TNIONVT

v 19'9€)
v uapuey Kwned

sujis1*a

\

S ('¥2V QI'E0)

HOMUHOD ALITILN ONY
avol 88399V NIV I\

SONVNILNIVIY THSONVY ﬂ

vauy

£ "ON T13Mm

9REL “JA U US|iEINbOY pueT ’
L Taeow El«l@ﬂl.
/.

3NOZ ¥3ddng

_‘ ¢---.',}=—-.¢ I

e ) e 3T ATTITEST . * - R PUTIS S - oo e —
/."-\! nll - h.'&ﬂbz - . - jfianwney = - ‘l/wwa\ﬁﬂllol B T . e e et B R .I-.'I‘.d.ll. - = -_l..— ;MO..DJII"I....IH“
Sutmisial U ] hd .?-
” -\I.H SR T T T e s e e T T o S T ST RS M IO T -lAv“n- T ay — T s rTATITEY —
L4 " o

|

Teadabaens e S

it k) bl e 4 S S i e e et bt N i



/ PROPERTY LINE
[- o

8' 80’

8'

48.6’ |

1’ DAILY COVER

2’ FINAL COVER

WATER TABLE

NOTE:

SCALES:

Horiz. V' = 20’
Vert. 1° = 20°

®° 6" DALY GOVEH/

Section “A~A”

All elevations are above mean sea level.

10.58° ,-» ¢ ey
- a:" - % ry . :
I- — = "2 " dér\ 2 .J/ |r1‘ "- - : (Q:;‘n.%
2'9‘ _!1 a." N S - .‘ LY , -; ..- ’:-‘.J. ‘\.: 2
v NS o ona TSR _.;..¢. s N Fe
= * ' N

REFUSE CELL

FIGURE 2-4
SIDE SLOPE

KEKAHA LANDFILL SITE

ARt oo

Y 1]



|

i1

F—.

i1

1

RN S OO B SN N Y S S Y o D |

L_.d

l.d

height of approximately 37 feet msl or approximately 13 feet higher than
the present landfill height of 24 feet. The increased height will permit
the use of two lifts of cells, each 15 feet high, which is the optimum
height for efficient landfill operations and use of the available land.

The sandy and flat soil at the landfill site does not pose any drainage
problem. The site is well drained and will remain so in this dry area when
the landfill is in place. Although there is no Tleachate control
requirement in this area of low rainfall and brackish groundwater, several
groundwater monitoring wells will be installed adjacent to the landfill
(Figure 2-3) for periodic monitoring to insure that any unforeseen water
quality degradation would be detected. Methane gas within the landfill
will not be a problem since it will be continually vented to the atmosphere
through the permeable cover and there will be no structures where the gas
could accumulate in hazardous concentrations.

A buffer zone of several hundred feet has been established between the
landfill and Kaumualii Highway. The existing access road from the highway
to the present landfill has been retained. It will be improved to a

-24-foot width with an asphaltic concrete pavement for all-weather use. A

landfill maintenance area is centrally located near the existing landfill.
It will include a small operations building next to a truck weighing scale.
The building will include power, telephone, water and sanitary {cesspool)
facilities. Shower and washup facilities will be provided for landfill
personnel. The desired electric power and water lines will extend along
the landfill access road from the existing 1ines along the highway. An
existing 2-inch water 1ine inside the western boundary of the landfiil
extends to the National Guard Rifle Range area. This will have to be
abandoned and replaced with a new line extending to the rifle range from
the new Tandfill water line.

Complete fencing of the landfill is not required. The relatively remote

area does not require security fencing. A chain link fence would be highly
vulnerable to the corrosive sea air environment and too expensive to

2-8



install and maintain. A movable anti-litter fence is planned, however, to
control wind-blown litter near the working face of the landfill.

Clearing and grubbing operations would be required over much of the
landfill to remove the trees, shrubs and grasses prior to excavation and
use of the cover material. The existing litter over much of the site also
includes debris of all types, including abandoned cars, that has
accumulated through the years. The removed vegetation can be burned in the
bottom of the areas excavated for the landfill so that the ash will be
covered in the landfill operation. This will require a variance from the
State Air Pollution Control Regulations such as those variances authorized
under agricultural burning permits. If a variance is not obtained, the
removed vegetation will be buried in the landfill. Much of the debris can
be disposed in the landfill. The abandoned vehicles will have to be moved
from the increments under development at the landfill site.

A new, large scale {1" = 50') topographic map of the site is required with
2-foot contour intervals for the preparation of the more detailed landfill
plans. Engineering plans and specifications are required for the initial
on-site development tasks, including utilities, access road, operation
puilding and the initial detailed operation plan.

2.3.3 Landfill On-Site Operation and Maintenance

Figure 2-5 indicates the operation plan for the landfill over the 20-year
period 1984-2003. Figure 2-6 indicates the sequence of tasks for an
orderly development of the landfill by increments which are typically two
1ifts high, 150 feet wide and of varying length. A 1ift height includes 15
feet of refuse in the cell pius 1 foot of cover for a total 1ift height of
16 feet. Figure 2-7 illustrates typical cell construction.

The clearing and grubbing of the existing vegetation and debris will
proceed as the first task in the development of an increment. The
jncrement is then excavated to a depth 0.5 feet above the water table which
is typica11y at approximately 3.0 feet ms1. Refuse is then added to the
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CROSS SECTION\ Original Ground

The cell Is the common bullding block In sanitary landfiiling. Solid waste Is spread and compacted
in layers within a contined area. At the end of each working day, or more frequantly, it Is covered
completsly with a thin, continuous layer of soil, which Is then also compacted. The compactaed waste
and soll constitute a cell. A series of adjoining cells makes up a lift, The completed i consists
of one or mors lifts.

Py,
-'.-_0_-..

solid waste -
at toe__of slope

I
AL

'ovor waste layer
siisesteis 3

) Cushloning and bridging can be redyced and greater volume reduction achlieved if the waste Is
Spread in layers less than 2 f1, deep and Is then compacted by a tracked, rubber-tired, or steel-wheeled
he f

Yehicle that passes over It 2 to & times. The equipment operator should try to deveiop the working face
-on & slope between 20 and 30 degreas,

FIGURE 2-7
S8OURCE: Sanitary Landfi Deasign and Operation,

EPA, 1970 CELL CONSTRUCTION
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excavation using the area method of spreading onto the excavation bottom.
The refuse is then shaped by a bulldozer into a cell height of 15 feet.
The bulldozer will spread the refuse in 2-foot layers up a slope of 1
vertical to 1.5 horizontal. The bulldozer tracks will compact the refuse
to an approximate density of 1,000 pounds per cubic yard. The working face
of the landfill will be kept relatively narrow (50 feet or less) for
reduced 1itter and a better ratio of refuse to cover material. The cell
length should approximate the cell width for the most efficient use of the
cover material. The cover material would be brought to the working face by
bulldozer or scraper from the excavation operation for the next increment.
Daily cover is planned. This would consist of a six-inch layer of material
over the working face and a one-foot layer on top of the cell. <Cells are
developed along the length of the increment and then parallel to each other
in three adjacent rows to complete the first layer or 1ift of the
increment. Upon completion of two increments to the level of the first
1ift, the second 1ift of cells with identical cover materjal will be placed
on top of the first 1ift of the first increment. A final top of two feet
of cover material will be placed on top of the daily cover for a total of
three feet which is thick enough to support either the proposed landscape
vegetation of morning glory vines or, with the addition of topsoil, the
growing of seed crops as presently practiced in the area. This sequence of
landfill operation by increments is then continued in an orderly
progression around the landfill site as shown by the numerical sequence of
the increment layout on Figure 2-5.

" The landfill operation will be conducted seven days a week with an

eight-hour shift each day. Although the main landfill input will be from
the County's tractor-trailers hauling from the transfer stations, private
refuse haulers and privately owned vehicles will be permitted access for
dumping refuse at the working face. No large trees or demolition material

- will be permitted in the landfill. They will be diverted to other sites

for disposal as directed by the County. Incoming trucks will be weighed at
the scales to aid in the record keeping for the landfill.

2-10
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The County work force of equipment and personnel can accomplish all of the
landfill operation and maintenance tasks without outside Contractor
support. The equipment will include two bulldozers and one 14 CY
self-propelled scraper for earth-moving operations. Two equipment
operators and a landfill supervisor will operate the landfill. The
existing landfill area near the planned maintenance area will act as an
interim stockpile to receive excess excavated material and to supply added
cover material as required. The landfill earth moving operations will be
minimized, however, by moving cover material directly from adjacent
increments as required rather than from a central stockpile. Ramps for
temporary access roads to and from the working faces on the different 1ift
levels can be readily developed for each increment. Temporary Titter
fences can be moved with the progressive working face as required.

2.3.4 0ff-Site System Development

The'County presently owns four refuse packer trucks for neighborhood refuse
collection, two truck-tractors, five refuse trailers and two refuse
transfer stations for its refuse collection system. It is planning to
develop two new transfer stations at Koloa and Hanalei in 1983.

The proposed Kekaha Landfill system will require an additional refuse
transfer station in Lihue to complement the existing transfer stations in
Kapaa and Hanapepe and the two planned for Koloa and Hanalei. The packer
trucks will deposit the collected refuse at the nearest transfer station
and the tractor-traiiers will bring the refuse to the Kekaha Landfill. Due
to the increased transport distance, two additional truck-tractors and
three refuse trailers will have to be purchased to keep a trailer at each
station and three on the road, with one truck-tractor in reserve.

As part of the landfill system analysis, cost projections over the 20-year
period have been prepared for the integration of an expanded solid waste
transportation system with the proposed Tlandfill expansion. These
projections were based on County Department of Public Works' estimates for
salaries, tools and supplies for the current fiscal year. These costs were
then escalated in accordance with Fhe percentages used in the 6-year

2-11
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operating program prepared for the Solid Waste and Disposal Section, DPW.
County off-site landfill operations are assumed to run 7 days @ week and 8
hours a day. Equipment replacement costs were estimated using 2
100,000-mile 1ife for collection trucks and a 300,000-mile 1life for
transfer vehicles (truck-tractors and refuse trailers).-

Mileage calculations were developed for movement of generated refuse from
the refuse transfer stations at Hanalei, Kapaa, Lihue, Koloa and Hanapepe.
Generated refuse tonnages for each transfer station were developed from the
projected populations (resident and tourist) for each area. Mileage
calculations were translated into projected truck-tractor and refuse
trailer transportation costs, repair and maintenance costs, and purchase
costs for new and replacement equipment.

2.3.5 Kekaha Landfill System Impiementation Plan

Table 2-2 presents the implementation plan for the 20-year period of
landfill operation between 1984 and 2003. The jnitial 1983 excavation and
stockpiling in preparation for the landfill operation in 1984 would be by
County landfill personnel. The 1984 landfill operation can continue as an
expansion of the present 1andfill operation while on-site development of
the access road, utilities, operations puilding and scales is underway.

Table 2-2 also indicates the progressive landfi1ling of the increasing
tonnages of refuse over the minimum 20-year period 1084-2003. The landfill
jncrements completed to closure with two feet of final cover are 1isted by
numerical sequence numbers, as jndicated on Figure 2.5, The estimated
annual costs are shown in 1984 dollars. The actual annual costs will, of
course, depend upon tasks completed for specific years and the prevailing
construction cost escalation or index for that year. On-site development
costs are for those initial tasks required at the landfill to prepare the
site for the expanded operations. The on-site operation and majntenance
costs are those annual costs for labor and equipment at the site, including
periodic replacement of the bulidozers and scraper. The off-site operation
and maintenance (0&M) costs include the annual costs for both the operation

2-12
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TABLE 2-2
- {MPLEMENTATION PLAN - TWENTY YEARS
: KEKAHA LANDFILL SYSTEM

- Refuse Landfitl ANNUAL COSTS (1984 $)
: Tonnage Increment n=5ite n-site -Site
: Year Landfilled Completed Develop. 0&M 0&M Total Key Events
- 1983 63,000 63,000 Prepare new topo map.
I Sofils Investigation
| Engineering Design
’ CDUA, SMA Permits
. Clear, grub, excavate
fo and stockpile Increments
; 1 and 2,
1984 53,690 1,2 301,000 165,081 610,895 1,076,976 Initiate Tandfill development
—_ : {access road, utilities, opera-
: tions building, scales, etc.)
: Initiate landfill cperation.
g Purchase 2 truck-tractors and
3 trailers. Construct Lihue
— transfer station.
e 1985 55,844 3,4 166,914 330,857 497,771
1986 58,026 153,673 334,475 488,148
i 1987 60,207 6 156,597 335,017 591,614
1988 62,389 7,8 169,779 340,937 510,716 Obtain approx. 63 acres for
landfi1l]l from DLNR by Executive
TT Order.
-
1989 64,570 9,10 637,314 342,127 979,441 Replace 2 bulidozers.
fj 1990 66,752 © 11,12 166,468 677,812 844,280 Replace 4 truck-tractors.
- 199 69,273 13,14 167,636 508,149 675,785 Purchase 1 truck-tractor and 1
trafler.
7? 1992 71,794 15,16 167,905 389,745 557,650
i
at 1993 74,314 17,18 167,364 393,19 560,555
-~ 1994 76,835 19,20 852,043 397,397 1,249,440 Replace 2 bulldozars and
;j 1 self-propelled scraper.
1995 79,356 21,22 175,482 711,050 886,532 Replace 8 trailers.
) 1996 83,457 23,24 174,533 407,216 581,749
— 1997 87,557 25-27 187,836 939,157 1,126,993 Purchase 1 truck=-tractor and
1 trafler. Replace 5 truck-
! tractors,
-__ 1998 91,658 28,29 180,606 458,363 638,969
- 1999 95,759 30,31 659,592 463,130 1,122,722 Replace 2 bulldozers.
! ] 2000 99,860 32-34 204,550 470,181 674,731 Obtain approx. 72 acres for
P landfi11 from DINR by Executive
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TABLE 2-2 (CONTINUED)

IMPLEMENTATION PLAN - TWENTY YEARS
KEKAHA LANDFILL SYSTEM

Refuse Landfill ANNUAL COSTS (1984 §) 91
Tonnage Increment n-5ite n=oite =Site :
Year Landf§illed Completed Develop. 0&M 0&M ~ Total Key Events vl
2001 103,894 35,36 198,632 559,851 758,483 Replace 1 trailer. -
2002 107,927 . 37,38 200,496 643,260 843,756 Purchase 1 truck-tractor and J i
1 trajier. -
2003 111,961 39-42 230,523 774,356 1,004,879 Replace & truck-tractors. —
[
TOTALS

20 Yrs 1,575,123 L2k 364,000 5,183,024 10,087,166 15,571,190 L
)

*|ncrement 43 would be excavated.
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of the refuse transfer stations and the operation, maintenance, and
replacement of the truck-tractors and refuse trailers.

The planned incremental development of the Tandfill will require obtaining
the land required for expansion in two increments. In 1988, the first
landfill expansion increment of 63 acres of pasture land now leased to
Kekaha Sugar Company will be required by the County. In the year 2000,
approximately 72 additional acres will be required for expansion. This
second expansion increment will require land now leased to the Northrup
King Company (Pride Seed Division) and the Kekaha Sugar Company for seed
crops. It will be possible at that time for seed crop cultivation to be
transferred to the top of the acreage already landfilled.
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SECTION 3
DESCRIPTION OF THE ENVIRONMENTAL SETTING

3.1 GENERAL SITE DESCRIPTION

The Kekaha sanitary landfill expansion project is located in the coastal
sector of the Mana Plain, approximately 1.3 miles northwest from the town
of Kekaha. The relatively low, flat site 1ies between the main coastal

highway and the shoreline. The 160-acre site includes the existing

- 35.7-acre County landfill. The vicinity map (Figure 2-2) indicates the

landfill site, bounded by the Kekaha Mjlitary Reservation, lands leased
from the State by the Kekaha Sugar and Northrup King Companies, the Hawaii
National Guard Rifle Range and State lands retained under State DLAR
control. The site has many advantages: remoteness from populated areas,
a dry climate, proximity to the main island highway, available cover
material on-site, the existing County landfill, adequate buffer areas on
all sides and the required expansion areas under control of a government
agency, the State Department of Land and Natural Resources.

3.2 PHYSICAL ENVIRONMENT

3.2.1 Geology

The Hawaiian Archipelago is a chain of seamounts, atolls and islands lying
mid-Pacific on the northern edge of the Tropic of Cancer. Spanning the
Pacific Ocean, it is 1,500 miles from Kure Atoll at the northwestern end to

. the Island of Hawaii in the southeast. Geologicaily, Hawaii is the largest
. and youngest island and is still in its growing stage. Elevations among

these exposed mountain summits vary from a few feet above sea level to
13,800 feet. The lower elevations are found primarily among the older
northwestern islands. There are eight major islands which lie in the
southern end of the archipelago. Of these, Kauai is the oldest and
northernmost.

Kauai is the remnant of a huge shield volcano that began its volcanic

activity in the early or middle P1iocene epoch of the Tertiary periqd. The
island grew rapidly and possibly by the end of the Pliocene growth was

3-1
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complete. Its original shape has been greatly altered through time by the
forces of erosion, faulting, collapse and weathering. Despite the
weathering process, Kauai's shield voicano is still the dominant feature.
Known as Mt. Waialeale, its highest peaks are Kawaikini and Waialeale which
respectively rise 5,243 feet and 5,148 feet above sea level.

The proposed project is focated on the Mana Plain on the southwest coast of

Kauai below an ancient sea c1iff. The plain was formed by marine erosion
when the sea was at a higher level than today. The land rising sharply

above the plain is a former sea cliff that cuts into the Kauai volcanic

shield.

The plain is composed of the depasition of alluvium washed down from the
dissected uplands of Puu Ka Pele, calcareous and earthy lagoon deposits and
calcareous beach and dune sands. The greater part of the inland area below
the sea cliff is mostly younger noncalcareous sediments. Towards the coast
the composition of the plain changes to older noncalcareous sediments. On
the coastal edge are modern beaches of calcareous sediments while deposits
of sand blown inland from the coastal beaches are found along the northern
side of the plain.

3.2.2 Soils

The soil types on the Mana Plain are primarily Mollisols and Entisols.
Mollisols are characteristically well drained, relatively young soils that
have developed on coral, lava or alluvium. They may be found in moderately
dry areas and are generally rich in' nutrients. Entisols are weakly
developed soils found on old beach sand and on recent alluvial deposits.

The General Soil Map of Kauai delineates two soil associations on the Mana
Plain. The soil along the coast belongs to the Jaucas-Mokuleia association
which are "deep, nearly level to moderately sloping, excessively drained
and well-drained soils that have coarse-textured underlying material.”
This coincides with the Entisols.
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The soil found at the project site belongs to the Jaucas series of the
Jaucas-Mokuleia soil association and is known as Jaucas loamy fine sand, 0
to 8 percent slopes. It is characteristically found on old beaches and on
windblown sand deposits. Uses that are associated with this soil type are
pasture, recreational areas, wildlife habitat, sugarcane and alfalfa.
Because of its low capacity to hold water, it is not suitabie for crop
farming unless it is well irrigated.

The Department of Agriculture, State of Hawaii, has developed a system of
classification based on the quality of soil, the growing season and
moisture supply required by crops to produce sustained yields of crops
economically. Under this program, Agricultural Lands of Importance to the
State of Hawaii (ALISH), there are three categor1es of agricultural lands.
These are Tisted below:

Prime Agricultural Land Land which has the soil quality, growing
season, and moisture supply needed to
produce sustained high yields of crops
economically when treated and managed
according to modern farming methods.

Unique Agricultural Land Land that has the special combination of
soil quality, location, growing season,
moisture supply, and is used to produce
sustained high quality and or high
yields of a specific crop when treated
and managed according to modern farming

methods.
Other Important Land other than Prime or Unique
Agricultural Land Agricultural Land that is also of

State-wide or 1local importance for
agricultural use.

3-3
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Approximately 63 acres of the landfill expansion project adjacent to the
highway and mauka of the existing Tandfill falls under the category of
"Other Important Agricultural Land.”

3.2.3 Climate

The Hawaiian Islands are particularly favored with a mild and uniform
climate. This circumstance results from a combination of various
geographical and meteorological factors. These factors include latitudinal
location, the surrounding ocean, Hawaii's location in relation to storm
tracks and the Pacific anticyclone, and terrain. Outstanding features of
Hawaii's climate include mild and equable temperatures year round, moderate
humidities, the persistence of northeasterly trade winds, remarkable
differences in rainfall within short distances and the infrequency of
severe storms.

There are essentially two seasons in Hawaii, summer and winter. The summer
months are from May to October when temperatures range from 70°F to 88°F
and the weather is warm and dry. Northeasteriy trade winds are also
present most of the time. Winter in Hawaii is from November to April. The
weather is cooler and temperatures range from 60°F to 83°F, Elevation also
affects the temperature. An increase of every 1,000 feet realizes a
decrease in temperature of 4°F. The maximum temperature rarely exceeds
90°F and the minimum hovers around 50°F.

Kauai's climate is characteristic of that of the rest of the Hawaiian

"1slands. It is mild and varies according to elevation and location with

respect of the mountainous terrain rather than diurnally or seasonally.
The average annual temperature ranges from 70°F to 78°F along the coast.
The temperatures on the Mana Coastal Plain are generally mild throughout
the year. The average temperature during the winter months is 70°F,
During the summer months the average is 78°F.

3-4
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Rainfall is greafest in the mountainous interior and Mt. Waialeale, which
receives an average annual rainfall of 486 inches per year, is Kknown as one
of the wettest spots in the worid. Hawaii is known for its disparity of
rainfall in relatively short distances. Kauai is an excellent example of
this phenomenon. As mentioned, Mt. Waialeale has an annual rainfall
average of 486 <inches per year. However, the town of Mana which is only 21
miles west of Mt. Waialeale receives an average annual rainfall of 21
inches per yeaf. Figure 3-1 illustrates the median annual rainfall for the
island.

The prevailing winds on Kauai, as with the rest of the Hawaiian Islands,
are the northeasterly trades which are present for much of the year.
During the summer the trades are persistent for approximately 90 percent of
the time. When winter comes, Kona conditions or southerly winds become
more frequent and interrupt the trades which are present for only 50
percent of the time. Figure 3-2 $1lustrates the wind rose for the Barking
Sands area, approximately 5 miles northwest of the project site and with
similar wind conditions.

Trade winds in the Waimea-Kekaha area follow several paths. These paths
flow from the mountains, or come around Mt. Waialeale through Hanapepe, or
from around the Na Pali Coast which then turns inland as the coastal plain
is reached. During trade wind weather, diurnal wind patterns occur. These
patterns bring cooling breezes from the sea to replace the warmer air
generated during the day over the coastal area. Kona or cyclonic storms
generate strong southerly winds during the winter months. These conditions
are often responsible for severe storms which occasionally visit the
islands.

3.2.4 Air Quality

Hawaii's trade winds are responsible for the generally good air quality
ol
that the islands experience. For the greater part of the year, Hawaii's
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trades blow pollutants generated on land out to sea. Localized problems
may occur during periods of Kona weather or in areas of intense industry or
vehicular traffic.

The air quality of Kauai is considered excellent and is a reflection of the
agricultural and tourist orientation of the island. There is little heavy
jndustry on Kauai and it is related to the major agricultural crop,
sugarcane, in the form of sugarcane milling. Kauai has four operating
sugar mills, which, with the Kauai Electric Company's generating plant at
Eleele, are the only major sources of stack emissions.

Lihue is the site of a State DOH air quality monitoring station which
measures for particulates and sulfer dioxide. It is located in the
commercial ar@a and monitoring results for the years 1973 to 1981 show
Kauai to have a high ambient air quality well within State and Federal air
quality standards.

Significant sources of pollution other than the sugarcane mills and Kauai
Electric include motor vehicle emissions, agricultural burning and fugitive
dust from construction and sugarcane cultivation. The most noticeable
jmpact results from motor vehicle emissions.

The Mana Plain experiences the same high ambient air quality as the rest of
Kauai. The Pacific Missile Range at Barking Sands and the Kekaha sugar
mill are the major sources of air pollutants for this area, However, the
excellent circulation caused by the trade wind patterns in the area aid in
the dispersal of these pollutants out to sea.

3.2.5 MWater Quality

The Department of Health of the State of Hawaii has imposed stringent
standards on all inland and coastal waters for the islands. These
standards were established to protect their use and value for public water
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supplies, propagation of fish and wildlife, and recreational purposes. In
addition to a "Basic Water Quality Criteria Applicable to All Waters" each
class of water is given a specific criteria to be observed. Kauai is
surrounded by water and has many perennial streams. According to the Water
Quality Standards Chapter 37A of the Public Health Regulations, Department
of Health, State of Hawaii, all inland and coastal waters are classified
under given sections. There are no streams within or near the project
area. Coastal waters around Kauai are classified as “open coastal waters,"
Class A or Class AA. The waters around the Mana Plain have been classified
as Class A. The specific criteria for this classification are given on
Table 3-1.

There are no drinking water wells in the area that would be affected by
proximity to the landfill.

3.2.6 Hydrology
The Mana Plain is a flat geomorphalogical feature on the southwestern

corner of Kauai. It has been formed by the accumulation of sedimentary

deposits on the remnants of early Na Pali lava flows. The cliffs which
rise behind the plain are ancient sea cliffs which were cut by marine
erosion when the sea level was at a higher stand than it is now. After the
sea level dropped, the plain gradually grew as alluvium washed down from
the uplands and combined with calcareous and earthy lagoon deposits and
calcareous beach and dune sand. This has resulted in a relatively thick
sedimentary Tlayer.

The sedimentary deposits have been found to consist of clays, sand, gravel,
boulders and corals as revealed through well records. The sediments are
generally less permeable than the underlying Na Pali lava formation and
form a caprock that causes relatively high heads on basal water. There are
areas in the caprock of sand, gravel or coral which have relatively higher
permeabiiity and this results in leakage from the basal aquifer. This

3-7
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TABLE 3-1
SPECIFIC CRITERIA FOR OPEN COASTAL WATERS -1
(Note that criteria for open coastal waters differ based '
on fresh water discharge.)
-
Not to Exceed s
Geometric Mean the Given Value —
Not to Exceed More Than 10% Not to Exceed o
Parameter the Given Value of the Time the Given Value '
Total Kjeldahl 150.00* 250.00* 350.,00* =
Nitrogen (ug N/1) 110.00%* 180.00%** 250.00** v
Ammonia Nitrogen 3.50* 8.50* 15.00* -
(ug NHy - N/1 2.00** 5.00%* 9,00** Vi
: Nitrate + Nitrite 5.00* 14.00* 25,00*
: Nitrogen (ug [NO3 3.50%* 10.00%* 20.00%* :
| + Nozi - N/1) -
Orthophosphate Phos- 7.00* 12.00* 17.00% -
phorus (ug F04 - P/1) 5.00** . 9,00%* 13.00%* )
Total Phosphorus 20.00* 40,00%* 60.00* -
© (ug P/1) 16.00%** 30.00%* 45 ,.00** I
Light Extinction 0.20* 0.50* 0.85*
i Coefficient (k units) 0.10%* 0.30** 0,55%* ~
L
Chlorophyll a (ug/1) 0.30* 0.90* 1.75*
0.15%* 0.50** 1.00%** -
Turbidity 0.50% 1.25% 2.00 e
(Nephelometric 0.20%* 0.50** 1.00%*
Turbidity Units) r‘
Non-Filtrable 20,000.00* 30,000.00* 40,000.00* -
Residue (ug/1} 10,000,00%* 15,000,00** 20,000.00%* -
*Wet” criteria apply when the open coastal waters receive more than three ”
million gallons per day of fresh water discharge per shoreline mile. —
**"Dpry" criteria apply when the open coastal waters receive less than three -
5 million gallons per day of fresh water discharge per shoreline mile. :
Applicable to both "wet" and "dry" conditions: :T
pH Units shall not deviate more than 0.5 units from a value of 8.1. -
| Dissolved Oxygen - Not less than 75% saturation.
| Temperature - shall not vary more than 1°C from ambient conditions. :;
Salinity (ppm) - Shall not vary more than 10% from natural or seasonal
changes considering hydrologic input and oceanographic factors.




fni Lt

.4 L

{2

&

L .
T i N A R N TS e

leakage was probably responsible for the marshy areas that originally
existed before the draining and conversion of the plain into sugarcane
fields.

There are a number of wells and shafts that have been sunk to utilize the
basal groundwater of the Mana Plain. Wells were probably first drilied in
the early 1880's. Between then and about 1906, approximately 50 or more
wells were drilled throughout the plain for the irrigation of rice and
sugarcane. There are now 52 numbered welis on the plain. A few of the
first wells were abandoned and are now lost. Even the locations of some of
the numbered wells are uncertain. Shaft 11 was the first shaft and basal
tunnel constructed. This shaft was drilled in 1831 at the base of the
ancient sea cliff near Kekaha. After 1931, six more shafts were installed
along.the inland edge of the plain until 1957._ Water from these shafts are
used for domestic and agricu1tura%}use. Shaft type wells are advantageous.
in that they can tap basal water as high as possible above the transition
zone. These wells normally produce water of a better and more uniform
quality than deep drilled wells.

Mana Plain has no deep well defined streams. The discharges from streams
of the numerous valieys on the inland edge of the plain feed into the
irrigation system for the sugar p]antation.

In September of 1982, the Department of Public Works of the County of Kauai
monitored the water level at the proposed landfill site at Kekaha. At all
three test pits the surface, layer was composed of approximately 2-1/2
feet of loose sand, Below the surface layer is a layer of hard, compacted
sand extehding down to the water table. Readings were taken at various
times of the day with respect to tidal conditions. The results from the
_three days of monitoring indicate that the groundwater below the proposed

landfill site is not affected by tidal conditions.
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3.2.7 Fflooding and Tsunami

The Flood Boundary and Floodway Map (Figure 3-3) of the County of Kauai
published by the Federal Emergency Management Agency of the Federal
Insurance Administration shows the relationship of the project site to the
100-year Flood Boundary and the Coastal High Hazard Area (tsunami hazard).
The coastline is considered a “Coastal High Hazard Area" for approximately
200 feet inland. The project site itself although bounded by flood zones
on the coastal and inland sides is not itself an area of flooding. Any
flooding immediately adjacent to the project site would not include any
wave action. '

3.3 BIOLOGICAL ENVIRONMENT

Prior to its present use as sugarcane fields, missile range, etc., Mana
Plain was once a swamp. Subsequent to jts conversion to cane land much of
it has been altered beyond the original landscape. The result has been the
elimination of native species on the plain. A survey of the flora and
fauna of the proposed Kekaha Landfill site was performed on August 6, 1982
by the Kauai Office of .the Division of Forestry and Wildlife, Department of
Land and Natural Resources, State of Hawaii. The results of that survey
are discussed below.

3.3.1 Flora

The survey of the proposed site reflects the highly altered state of the
land. The existing vegetation is comprised of exotic species introduced by
man and his activities. The DLNR survey (Appendix A) identified the
prominent plant species at the proposed landfill site (Table 3-2). It does
not constitute a botanically complete list but the survey report states
that "it is highly unlikely that any uncommon or rare native plants exist
within the landfill sites." As the list of common plants indicates, the
flora at the proposed landfill site consist of mostly weeds and shrubs.
Some shade is provided by kiawe trees.

Seed crops are in cultivation on the proposed southeastern extension of the
existing 1andfill (in areas WEY and "A" on Figure 2-2}. The Pride Division
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TABLE 3-2

LIST OF COMMON PLANTS AT THE PROPOSED
KEKAHA SANITARY LANDFILL SITE

Scientific Name Common Name Type
Acacia farnesiana Kiu (Kolu, Aroma, Popinac) Shrub
Amaranthus spp. Amaranth Weed
Cenchrus echinatus Sandbur (Burgrass, 'Ume 'Alu, Weed
Mau'u-Kuku)

Cynodon dactylon Bermuda Grass (Manienie) Grass

Dactyloctenium aegyptium Beach Wiregrass (Egyptian Grass) Grass

Lantana camara Lantana (Lakana, . Shrub
Mikinolia-Hihiu)

Leucaena glauca Haole Koa (Koa-Haole, Shrub,
Ekoa, False Koa, Lead Tree, Small
Wild Tamarind, Aroma Blanca) Tree

Pluchea indica Indian fleabane (Indian ~ Shrub
pluchea)

Prosopis pallida Kiawe (Algaroba, Mesquite) Tree

Verbesina enceljoides Verbesina (Goiden Crown- Weed
Beard)

Xanthium strumarium Cocklebur (Kikania) Weed
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of the Northrup King Company grows several crops of seed corn per year in
area "E." The Kekaha Sugar Company grows seed sugarcane in area "Az.“
(See Figure 2-2.)

3.3.2 Fauna

Both the avifauna and the ground fauna at the project site are results of
the intervention of man in the natural ecosystem. Among the many birds
that were sighted or are likely to exist at the proposed landfill site only
three are indigenous species. The remainder are various exotic species,
intentionally or accidently released by man. No known endangered avifauna
are known to use the proposed Tandfill site as a habitat.

tand mammals 1ikely to exist at the site are the common species of cats,
mice and rats. The majority of known mammals likely to inhabit the proposed
site are rodents. The survey report states that use of the proposed site
nwould not cause significant wildlife habitat degradation." Table 3-3
lists the wildlife known to or thought to commonly inhabit the area.

3.4 HUMAN ENVIRONMENT

The Waimea-Kekaha region 1is divided into five major subareas and
encompasses almost one-fourth of the total island area. The subareas
include the mountain lands, Waimea and Kekaha towns, and the coastal plain.
The proposed expansion of the Kekaha sanitary landfill site is located on
the coastal plain which includes the town of Kekaha, the plantation village
of Mana, the Naval Housing Complex and the Pacific Missile Range Facility.
Geographically the region is divided into two physically distinct areas.
Encompassing most of the region are the mauka lands where elevations range
from 200 feet to 4,000 feet, with terrain composed of sloping mountain
plateaus, steep valleys and deep canyons. The second area is comprised of
the lower elevations and the Mana Coastal Ptlain. The current
socio-economic profile for the area indicates a relatively stable,
agricultural region with small population centers in Kekaha, Mana Village
and the Naval Housing Complex.

3-10
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TABLE 3-3

WILDLIFE KNOWN TO EXIST OR LIKELY TO EXIST AT THE
KEKAHA SANITARY LANDFILL SITE

Scientific Name

Common Name

Avifauna

Acridotheres tristis

Asio flammeus sandwichensis
Bubulcus ibis

Cardinalis cardinalis
Carpodacus mexicanus
Copsychus malabaricus
Francolinus francolinus
Garrulax canorus

Geopelia striata

Lonchura .punctulata-

Mimus polyglottos
Nycticorax nycticorax hoactli

Passer domesticus
Phasianus colchicus
Piuvialis dominica
Streptopelia chinensis
Sturnella neglecta
Tyto alba

Zosterops japonicus

Fauna

Felis catus

Mus musculus
Rattus exulans
Rattus norvegicus
Rattus rattus

Common Mynah

Hawaiian Owl (Pueo)
Cattle Egret

Northern Cardinal

House Finch

Shama

Black Francolin

Hwa-Mei (Chinese Thrush)
Barred Dove

Spotted Munia
Mockingbird
Black~Crowned Night Heron
(*Auku'u)

House Sparrow
Ring-Necked Pheasant
Golden Plover (Kolea)
Spotted Dove

Yestern Meadowlark

Barn Owl

Japanese White-Eye (Mejiro)

House cat (feral)
House Mouse
Polynesian Rat
Norway Rat

Roof Rat

EX*

EX*
EX*
EX*

EX

EX*
EX
EX

EX
EX

EX*
EX
EX

EX
EX
EX
EX
EX

I = Indigenous
EX = Exotic
* =

Actually observed during survey.

to exist, but were not seen.

A11 other species 1isted are 1ikely
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3.4.1 Population
The 1980 census conducted by the U. S. Bureau of the Census reported the

State's resident population to be 965,000. This includes approximately
126,000 military personnel and their dependents. Also included were about
10,000 residents that were temporarily out of the State. The census data
showed that four-fifths of the de facto population claimed Oahu as their
isTand of residence.

Hawaii's population is characterized as being racially diverse and youngd.
The median age in the State at the time of the census was 28.4 years making
Hawaii the eleventh youngest State in the Union. The racial mixture of the
State is composed of Caucasians, Asians, Hawaiians, various other Pacific
Islanders and others. There is no single major ethnic group in the State.

Table 3-4 shows the resident population for the State and the breakdown by
Counties. The County of Kauai shows a 31.3 percent increasé in its total
resident population from 1970 to 1980 with a 1980 census population of
39,082, During the 1970's the growth rate of the neighbor jslands exceeded
that of Oahu as they emerged from a 30-year decline in population. of all
the neighbor jslands, Kauai was the third fastest growing followed by Oahu.
Popuiation projections (Table 3-5) estimate a large increase of the total
population of residents plus yisitors over the next several decades.

The proposed sanitary landfill project is located in census tract 409 also
known as the Kekaha-Waimea census tract. The population for this area at
the time of the 1980 census showed a population figure of 5,256, This
figure is a 26.4 percent increase over the 1970 census figure of 4,159.
Most of the population of the census tract js divided between the two towns
of Waimea and Kekaha. The rest of the population ijs scattered throughout
the census tract. The project site js relatively remote from the populated
areas and there are no residences nearby.

3-11



TABLE 3-4

RESIDENT POPULATION, TOTAL AND CIVILIAN,
OF COUNTIES AND ISLANDS: 1970 AND 1980

(Excludes visitors present and includes residents temporarily absent.)

Total resident Civilian resident

population 1/ population 2/
April 1, | April 1, j Percent April 1, |April 1,

County and island 1970 1980 3/ | change 1970 1980 3/
State total seesceasss | 769,913 964,691 25.3 714,771 | 903,672
City and County of Honolulu 630,528 762,565 20.9 575,719 | 701,899
08hU seessoscsesasansasss | 630,497 762,534 20.9 575,719 | 701,893
Outlying islands &4/ «ce. 31 31 0 - 6
Other counties ceseaessesse | 139,385 202,126 45.0 139,052 { 201,773
Hawaii eecessscvesssasees | 63,468 92,053 45.0 63,328 91,891
KAUAL eeesesssnscssasases | 29,761 39,082 31.3 29,627 38,918
KSUAL cvescssnnoanscanes | 29,524 38,856 31.6 29,390 38,692
Kaula and Lehua «cvsassss - - coe - -
Niihau esncsssENSEERSLS 237 226 "&06 237 226
Maui and Kalawao seescese | 46,156 70,991 53.8 46,097 70,964
KahOOISWE evsshacenacr s - - ane - -
LANAL escsvsvissssvsnne 2,204 2,119 -3.9 2,20‘5 2’119
Maui. eseasvsasssesasenEe 38,691 62,823 62-4 38,632 62,796
MOloKal ecencecssssscns 5,261 6,049 15.0 5,261 . 6,049
Kalawao sassssndsnns 172 lM -1603 172 1"4
Rest of Molokal sesee 5,089 5,905 16.0 5,089 5,905

L/ Including military
2/ Excluding military
3/ Revised.

excluding Midway. :
Source:

personnel and their dependents.

personnel but including their dependents.

4/ The Northwestern Hawaiian Islands, fr

U.S. Bureau of the Censys,

om Nihoa to Kure Atoll but

1980 Census of Population and

Housing, PHC80-V-13 (March 1981) and correction pote sent August 20, 1981;

Hawaii State Department of Plamnin
Personnel and Dependents in Hawaii,

15, 1980), and records.

g and Economic Development, Military
April 1980 (Statistical Report 139, May
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District as developed by

L L T

the Planning Departme

nt, County of Kauai.

TABLE 3-5
B POPULATION PROJECTION OF RESIDENTS PLUS VISITORS*
ISLAND OF KAUAI
F Projected Population (Residents Plus Vistors)
District 1980 1985 1990 1995 2000 2005

s Hanalej 3,271 4,812 6,292 7,802 10,445 12,676
_ Kawaihau 12,717 14,522 15,586 16,603 18,389 19,894

Lihue 9,585 10,921 12,218 13,609 16,043 18,098
- Koloa 5,759 7,095 8,575 10,085 12,728 14,959
- Waimea 13,296 13,884 14,384 14,884 15,824 16,584
rf TOTAL 44,628 51,234 57,055 62,983 73,429 82,211

*Based on injtial 1980 U. s. Census results with growth factors for each
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3.4.2 Economy
3.4.2.1 The State

The mainstays for Hawaii's economy are tdurism, Federal expenditures and
agriculture. During past decades, agriculture was the primary contributor
to the State's economy and the major economic crops were sugar and
pineapple. They are still major sources of income but have dropped to
third place. A combination of low sugar prices and inéreqsed production
costs made 1981 a year of heavy losses for the sugar industry. The sugar
industry in 1980 was exceptionally profitable realizing $385 million.
Estimated losses for 1981 totalled $83 million which hastened the closing
of sugar mills on the Island of Hawaii and added to the unemployment
figure. Despite the decline of sugar's prominence, Hawaii's sugar still
figures as a major contributor to the world's supply despite increased
competition from foreign countries. The pineapple dindustry also
experienced a decline in the sales for fresh and processed pinezpple.

Today, tourism holds the lead in economic contributions to the State.
However, current problems with inflation and higher air fares both in
Hawaii and abroad affect the tourist industry in the State. In 1980,
Hawaii experienced its first decline in yearly visitors since 1949. This
represented a 1.0 percent drop over the previous year. The number of
visitors'arriving in 1980 remained essentially the same for 1981. Visitor
expenditures, on the other hand, increased approximately 10 percent above
1980 figures.

The decline in State income from agriculture was offset by defense
spending, as well as by tourist expenditures. Over the past decade military
expenditures have unvaryingly increased. In 1971, defense expenditures
amounted to $708.8 milifon. In 1981 it totalled to some $1,449.3 million.
This represents an increase of over 50 percent in 10 years,

3.4.2.2 Kauai

Tourism on Kauai, 1ike the rest of the State, has become the major source
of income for the County. Agriculture, the second largest industry on the
island, is dominated by the sugar industry. Both industries have followed

3-12
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the recent State trend in decreased income. The tourism industry
experienced a drop of about 6 percent from 1980 to 1981. This trend has
been continuing since 1978 when tourism on Kauai reached a peak of 837,712.
As for Kauai's sugar industry, in 1980 the value of the sugar crop amounted
to $83,600,000. One year later, the crop value was $46,600,000. This
represents a drop of 44 percent in revenues.

Defense and other Federa] agencies are represented by a small population on
the island. Major agencies of this nature are the Kokee Park Station of the
National Aeronautics and Space Administration (NASA); BARSTUR, a Naval
Tactical Underwater Range at Barking Sands; the Pacific Missile Range
Facility serving the Navy, Air Force, Department of Defense, NASA and the
Department of Energy; and an aircraft control and warning radar station at
Kokee. -

The Waimea-Kekaha region does not follow the general trend of the rest of
the County, or for that matter, the State. The Federal government is the
major employer for this area, with defense/scientific facilities in Mana
and Kokee. Sugar is second and tourism is last. The major employers,
defense and sugar, generate direct and indirect employment in the
supporting services, construction, retail trade and local government.

According to the 1981 annual average job count for Kauai (Table 3-6), as
published in the 1982 State of Hawaii Data Book, employment was highest in
the non-agricultural industries. The government was the third largest
employer on Kauai. This included all levels of Federal, State and County
gevernment. The Federal sector count includes branches of the military.

The major agricultural employment generated for the County was sugar,
accounting for 1,400 jobs or 90 percent of the total 1,550 jobs for the
agricultural industry. The remainder was involved in other agriculture
related jobs, i.e., truck farming, etc. An additional 200 Jjobs are
accounted for by the self-employed. .

3-13



TABLE 3-b

JOB COUNT BY INDUSTRIES

ANNUAL AVERAGE,

1981

COUNTY OF KAUAL

Industry Job Count
Non-Agriculture, Wage & Salary 15,520
Contract Construction 900
Manufacturing 1,300
Transportation, Communications,
Utilities 1,600
Trade 3,800
Finance, Insurance, Real Estate 950
Services and Miscellaneous 3,900
"Government 2,750
Agriculture, Wage & Salary 1,550
Sugar 1,400
Other 150
Non-Agriculture, Self-Employed 1,200
Agriculture, Self-Employed 200

Source: 1982 State of Hawaii Data Book
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In 1981, land for various agricultural crops accounted for 275,000 acres of
the 351,168 acres of land area of Kauai. Sugarcane had 45,800 acres under
cultivation which is a reduction in aéreage from 46,000 acres of sugarcane
in 1980. Less than 1,000 acres each were dedicated to vegetables and
melons, fruits, and miscellaneous crops. Less than 500 acres were under
pineapple cultivation. No coffee is commercially grown in Kauai and there
is no data available for the production of macadamia nuts.

There are five major growers (Table 3~7) of sugarcane on Kauai of which
four maintain sugar mills. The Lihue Piantation Company leads in
production and total amount of cane land acreage. The McBryde Sugar Co.,
Ltd., is second followed by Kekaha Sugar Co., Ltd., Olokele Sugar Co.,
Ltd., and Gay & Robinson, Inc. Gay & Robinson, Inc., is a grower only.
The Kekaha Sugar Company has produced the highest yield of tons of sugar
per harvested acre.

Livestock operations in 1981 remained fairly stable. The County had 140
farms raising cattle, 115 raising hogs and a number of dairy, poultry and
honey operations.

Presently, agricultural uses of the project site and the adjacent areas
include pasture, seed crops and Sugarcane. The land mauka of the highway
is for sugarcane. On the makai side of the highway, west of the existing
sanitary landfill access road, the land is used for pasture and east of the
same road, the land is under cultjvation for seed crops. The Kekaha Sugar
Company has obtained a CDUA permit to expand their seed cane operations
into Conservation zoned land. Northrup King Company (Pride Seed Division)
has leased a portion of this land for the growth of seed corn. Both
companies plan to commence the new operations in the near future.

3.4.3 Historic and Archaeological Sites
There are two categories of sites which are based on their period of

construction. The first category of sites is archaeological and belongs to
the prewestern contact period. Sites of this nature inc]udeﬁhgigys,

——
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. TABLE 3-7

| 1981 ACREAGE AND PRODUCTION OF KAUAI SUGAR COMPANIES

: (RAW VALUE)

i Total

1 Caneland Acreage Production Tons Sugar Per

Acreage Harvested {(Short Tons) _Harvested Acre

Gay & Robinson, Inc. . a
{(Grower Oniy) 2,650 1,257 17,425 13.87
Kekaha Sugar
Co., Ltd. 8,264 3,949 55,410 14.03
Lihue Plantation Co. 17,135 8,006 74,733 g.33
McBryde Sugar
Co., Ltd. 12,906 6,242 56,553 9.06
0lokele Sugar
Co., Ltd. 4,846 2,320 31,997 13.79
TOTAL 45,801 21,774 236,118

10.84

Mt e

aGay & Robinson sugarcane milled by Olokele Sugar Co., Lt

d.
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burials and house sites. The second category is historic and includes
those sites associated with the arrival of western man. Historic sites are
usually structures of a commercial, religious or residential nature.

There are a number of archaeological sites scattered throughout the
Waimea-Kekaha region., These include sites which are registered with the
State DLNR Historic Sites Office and sites which have been identified but
were not located during a State survey in 1973-74. There are no surface
sites identified in the vicinity of the proposed sanitary Tlandfill
(Appendix B). The closest are located by the ancient sea cliff (Figure
3-4), However, the sandy conditions at the project site may harbor as yet
undiscovered archaeological sites. These may' include burials, sites or
artifacts. There are no historic sites in the project vicinity. The
closest are those in historic Waimea Town.

3.4.4 Recreation
There are three State Parks in the Waimea-Kekaha region. There are Waimea
Canyon State Park, Kokee State Park and Na Pali Coast State Park. HNone are
near the proposed project location.

The coastal plain is a swamp area that has been drained and converted
primarily for the use of sugarcane. Due to the primarily military and
agricultural uses of the Mana Plain, there are few opportunities for
recreational facilities. The military has jurisdiction of the coastal zone
northward from Kokole Point. There are several identified surfing sites
(Figure 3-4) in this coastal sector. Kikiaola Small Boat Harbor is several
miles east of Kekaha. There is also a small park in Kekaha Town itself.
Further north by Mana is a wildlife refuge.

The Department of Land and Natural Resources recognizes the potential

recreational value of the project vicinity which has an excellent resort
climate. A recommendation in the State's Recreation Plan (formerly SCORP)
states that "The long beaches west of Kekaha should be reserved wherever
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feasible for public shoreline recreation on a regional basis. Where there

is enough space behind these beaches, camping shou

1d be considered."

Several years ago this site was designated as "The Governor Burns
Recreation Area" and legislatively funded for a multi-use recreation
development. A public drag strip was constructed, but the rest of the park

was not developed because no specific agency was

designated to be

responsible for the planning and follow-up. A request to use the strip for
occasional airplane landings was denied by the Board of Land and Natural

Resources in September 198].

3.4.5 Infrastructure
3.4.5.1 Transportation

Kuhio Highway and Kaumualii Highway are under the State's jurisdiction and
circle the island from Haena on the North Shore of Kauai to Mana in the -
Waimea-Kekaha region. These two highways are the island's major traffic
arteries and pass through most of the important communities. A third State
Highway, Waimea Canyon Drive, begins at the town of Waimea and goes inland
to the Kalalau Valley Lookout at Kokee. Another major road in the region,

Kokee Road, is under the Jurisdiction of the County.
diverges from Kaumualij Highway in Kekaha and meets t
approximately 7 miles mauka of the town. Tour buses

This traffic artery
he Waimea Canyon Drive
presently go through

Kekaha and utilize the County Kokee Road to Waimea Canyon because it is

more easily negotiable then the State highway.

Kaumualii Highway continues from Kekaha, passes the existing landfill and

- goes on to the plantation village of Mana. It is an excellent, two-lane

highway that provides good access from all sectors of the island to the

landfill site. Beyond Mana the road degenerates to a
Polihale.

3.4.5.2 Facilities
Waimea is essentially the center of the Waimea-Kekah

n unpaved road until

a region in terms of

community services. Many of the public facilities Jocated in Waimea serve

all of West Kauai. These include Waimea High School
at the Waimea Library and the Kauai Veterans Memoria]

3-16
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also a number of other facilities which help to compliete a rounded profile
for the community. Kekaha is smaller and more residential in nature. The
number of facilities which serve the Kekaha Community are not as numerous
as those located in Waimea.

3.4.5.3 Public Services and Utilities
On the coastal plain, water is supplied by the County to Kekaha and Waimea
by means of wells and storage tanks that are situated mauka of the towns.
Additional water is supplied by the Kekaha Sugar Co. to employee homes in
Kekaha and Mana. Both the County and Kekaha Sugar Co. supply water to the
Pacific Missile Range Facility at Mana.

3.4.5.4 MWastewater

A sewage treatment plant is located near the town of Waimea and handles a
portion of the wastewater of the residents. In Kekaha, sewage is taken
care of by means of individual cesspools. The sugar plantation maintains a
wastewater system for its own use and for employee housing. Sewage at the
Barking Sands facility 1is handled by a system which serves only the
facility.
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SECTION 4

THE RELATIONSHIP OF THE PROPOSED ACTION TO LAND USE PLANS,
POLICIES AND CONTROLS FOR THE AFFECTED AREA

4.1 INTRODUCTION

This section discusses the relationship of the proposed sanitary landfill
expansion project to various plans and policies guiding State and County
actions. Other plans which pertain to or have some bearing in relation to
the project are also discussed.

4.2 POLICY PLANS

Both the State of Hawaii and the County of Kauai have adopted general plans
to guide the physical, social and economic development of the islands in
general and specifically for Kauai. These general plans give in broad
outline the objectives and policies that encourage the controlled
development of Kauai's resources (energy, water, eéonomics, etc. ).
Although general in nature, these policies provide the framework for the
proposed expansion of the existing sanitary landfill,

4.2,1 Hawaii State Plan

The Hawaii State Plan was signed into law on May 22, 1978. It is a
long-range guide which "establishes for Hawaii an overall theme, goals,
objectives, policies, priority directions and a system for plan formulation
and program coordination to provide for the integration of all major State
and County activities." It provides a basis for determining priorities and
allocating limited resources such as public funds, services, manpower,
land, energy and water. It also seeks to assure the coordination of State
and County plans, policies, programs, projects and regulatory activities.
The proposed expansion of the sanitary landfill in Kekaha is discussed in
Table 4-1 with regards to its conformance or non-conformance to relevant
State Plan objectives and policies.

4-1
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4.2.2 Xauai_General Plan’- 1982 Update

In 1971 the County of Kauai, in conformance with the Kauai County Charter,
adopted a General Plan to guide the planned growth of the County. Ten
years later in 1982 a General Plan Update was completed which reviewed and
evaluated the 1971 plan and made necessary changes to update the goals and
objectives. The goals were rephrased and modified to more accurately
express the needs and desires of Kauai's population. The recommended goals
that are relevant to the proposed sanitary landfill are discussed in Table
4-2, together with their relationship to the project.

Figure 4-1, which is from the Kauai General Plan, illustrates the land uses
designated by the County for the Waimea-Kekaha Region. The project site is
placed on land classified as Public Facilities (PF) and Agricultural (A).
The PF classification also encompasses the PMR facility, the Kekaha
Military Reservation, the Hawaii National Guard Rifle Range and the Coast
Guard Reservation at Kolekole Point. The existing Kekaha Sanitary Landfill
is also under this designation. The proposed expansion will extend into
the agriculture designation.

4.2.3 Waimea-Kekaha Regional Development Plan

The Waimea-Kekaha Regional Development Plan is one of five regional
development plans supplementing the Kauai General Plan. The objective of
these plans is to implement, by establishment of development plans, general
land use maps, zoning maps, and design criteria, the intent and purpose of
the adopted Kauai General Plan and to amend certain portions of that plan
to recognize more detailed information and more precise community goals and
objectives. Table 4-3 presents the relationship of relevant objectives and
policies of this regional plan to the proposed project.

4.3 LAND USE PLANS .

Land use plans are more detailed planning teols providing specific
boundaries for land use classifications. These boundaries determine
whether or not given projects are within the permitted uses of that land
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TABLE 4-2
PROJECT RELATIONSHIP TO THE KAUA! GENERAL PLAN

KAUAT CENERAL PLAN GUALS

PROJECT RELATIONSHIP

To maintain the concept of Kauai as "The
Garden Isle"; thus, insisting any growth
be in consonance with the unique landscape
and environmental character of the island.

To 4$nsure that all physical growth {is
consistent with the overall ascology of the
{sland. .

To manage growth according to established
population growth targets.

To promote the improvement and expansion
of the island's economy, by recognizing
and carefully utilizing land and water
resources.,

To manage implementation through davelop-
ment of sccial and physical infrastructure
based on growth targets, priorities and
efficient utilization of facilities and
services, .

The proposed expansion of the existing
sanitary landfill will serve to maintain the
quality of Kauai's environment, The decision
to expand present facilities and operations
at Kekaha followed a long process of elimina-
ting a number of other sites whose adverse
environmental impacts were greater than those
at Kakaha.

The project will serve to accommodate the
projected amounts of solid waste generated by
a growing population, The expansion of the
Kekaha Landfill represents a choice of the
jeast amount of adverse environmental impacts
with the maximum amount of landfill capabili-
ties to handle future waste disposal.

By 1983, the two existing landfills at
Halehaka and Hanalei will cease operations.
With the expansion at Kekaha, beyond its
present 7-year operational life, it will be
able to accommodate Kauai's refuse for a
minimum of 20 to 30 years, thus keeping pace
with the d{sland's projected population
growth.

Although the project will reduce limited
portions of land available for agriculture,
this will be temporary. Present environmental
conditions at Kekaha make it a desirable site
for landfill operations. There are no water
resources that will be adversely impacted and
the land can be reverted to limited agricul-
tural or recreational uses.

At the completion of the lifespan of the
project site as a landfill, it can be used
for recreational or agricultural purposes.
Should the proposed resource recovery project
bes §nitiated, the lifespan of the landfill
would be extended beyond 1ts estimated years
of use due to reduced amounts of so0lid waste
being handled, The landfill project complies
with the County's General Plan.
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classification. Land use plans and controls which pertain to the
development of the proposed landfill expansion are the State Land Use
District Regulations, and the Comprehensive Zoning Ordinance for the County
of Kauai.

4,3,1 State Land Use Districts

The Land Use Commission of the State‘of_Hawaii has assigned four major land
use district classifications to all lands in the State. These districts
are urban, rural, agricultural and conservation. The Island of Kauai as of
January 1982 has the following estimated acreages in each district:

Urban 10,820.1
Conservation 198,731.8
Agricultural 143,114.8
Rural 1,233.3

As shown, the Conservation District has the greatest amount of estimated
acreage. Following closely is the Agricultural District and the Urban and
Rural Districts having relatively small amounts of acreage. The great
majority of conservation land on Kauai is found in the mountainous central
to northwest coast of the island. The intermingled agricultural, rural and
urban districts are concentrated around the perimeter of the island.

Figure 4-2 illustrates the State Land Use District Classifications of the
sanitary landfill and the surrounding area. The proposéd expansion of the
+ Kekaha sanitary landfill will be on lands designéted as an Agricultural
District or as a Limited (L) Subzone of a Conservation District. The first
expansion of the proposed landfill is on agriculturally designated land and
the second increment is on both Conservation (L Subzone) land as well as
agriculture land. Use of a Conservation District for the sanitary landfill
expansion will require the approval of a Conservation District Use
Application (CDUA) by the State Board of Land and Natural Resources.
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4.3.2 Comprehensive Zoning Code
In 1972 the County of Kauai adopted a Comprehensive Zoning Ordinance "to

'provide an implementing tool for the General Plan's long-range policy on

growth and development.” The ordinance regulates the use of land under the
County's control by means of 23 sub-district designations. Major zoning
districts are residential, resort, commercial, industrial, open,
agriculture, SMA, and special treatment (public facilities). Figure 4-3
indicates the existing land use in the project area.

4.4 OTHER PROGRAMS AND CONTROLS

4.4.1 State Environmental Policy

The State recognizes the need for information on the environmental
consequences of a proposed action in making decisions. Therefore, an
Environmental Impact Statement (EIS) 1is required for any project that
significantly impacts the environment, is not specifically exempted, uses
either State or County funds or lands, is in a Conservation District, a
shoreline setback area, or in certain parts of Waikiki, a listed historic
site, and/or requires a County Genera)l Plan amendment. The proposed
expansion of the Kekaha sanitary landfill will subject the existing
environment to significant impacts. An EIS for the project is therefore
required to comply with the State's environmental policy and to insure that
environmental concerns are given appropriate consideration along with
econamic and technical considerations.

4.4.2 National Flood Insurance Program

The Federal Emergency Management Agency of the Federal Insurance
Administration has published a series of Floodway Maps indicating flood
boundaries and floodways for the State of Hawaii. These maps indicate
coastal high hazard areas and areas prone to flooding. According to the
floodway map specific to the project site (Figure 3-3), the project is not
jncluded in any coastal high hazard area or floodway.

4.4.3 Hawaii Coastal Zone Management Program
The Hawaii Coastal Zone Management (cZM) Program is a guide for the
management of Hawaii's valuable coastal resources. Its goals, as stated in

4-4
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the objectives and policies of Chapter 205A, HRS, are the beneficial use,
development and protection of Hawaii's coastal resources. Emphasis is
placed on the following areas:

Scenic and Open Spaces
Historical Resources
Recreational Resources.
Development

Coastal Ecosystems
Economic Uses

Coastal Hazards

To implement the CZM program, all State and County agencies are to insure
that coasta] development is located, designed, and constructed o minimize

- social, visual and environmental impacts in the coastal zone management

area. This includes the Special Management Areas and the waters from the
shoreline to the seaward 1imit of the State's jurisdiction.

Table 4-4 Tists the relevant CZM objectives and policies and discusses the
relationship of the proposed action.

Portions of the project's required expansion area are located within the
County's Special Management Area (SMA) (Figure 2-2). As such, a SMA permit
will be required for the proposed expansion.

4.4.4 Kauaj Solid Waste Management Plan

In 1974 the Kauai Solid Waste Management Progam recommended the
establishment of a primary central sanitary landfill at Kipu to meet the
projected needs of Kauai for refuse disposal. Although a change in the
site has been required, after an intensive search of candidate sites, the
objective of the plan is met by expanding the existing Kekaha sanitary
landfill and designating it as Kauai's island-wide tandfill.
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SECTION §
PROBABLE IMPACTS OF THE PROPOSED ACTION

This section discusses the probable impacts of the proposed project to
expand the existing Kekaha Landfill. The impacts on the environment of the
proposed action may be classified as (1) primary or direct impacts and (2)
secondary or indirect impacts. Primary impacts are usually associated

directly with the on-site construction and operation and are generally of a

short term nature. These impacts jnclude dust, noise and traffic
disruption. Secondary or indirect impacts may be induced by off-site
conditions resulting from the project and are generally long-term in
nature.

The primary and secondary impacts are further subdivided into beneficial
and adverse impacts. Beneficial impacts are those which will enhance the
quality of the physical or human environment or enable a more effective use
of natural and/or economic resources. Adverse impacts, on the other hand,
are those which decrease the quality of the environment.

5.1 PRIMARY IMPACTS

5.1.1 Beneficial Impacts

5.1.1.1 Physical Environment _

The proposed landfill site has adequate room for expansion for up to 10
years beyond the minimum 20-year 1ife, and much longer if resource recovery
is initiated. Because of the low rainfall in the area, it is anticipated
that only a small quantity of leachate will be generated. This factor pius
the low water table of brackish water decreases the need for expensive
leachate control. The site is unaffected by any nearby stream or
shoreline. The site is already impacted by the existing sanitary landfill,
The access roads to the site are excellent and will require a minimum of
improvement. Water and electric power utilities can be readily brought to
the site.
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5.1.1.2 Biological Environment

The completed Tandfill will provide extensive acreage on its top for
landscaping and possible growth of agricultural crops such as seed corn and
seed cane.

5.1.1.3 Human Environment

There will be no human residents displaced or significantly impacted by the
project. The remote site is now characterized by landfill and agricultural
activities which will essentially remain unchanged. Development of the
Kekaha site proved to be the least expensive for the County and State
taxpayers in the comparative analysis {Section 7) conducted for the five
candidate landfill systems. The proposed expansion site is now heavily
littered with solid waste debris including junk cars. This unsafe
condition will be eliminated as the landfill development progresses.

The short-term economic impact resulting from the limited landfill site
construction tasks will be beneficial in that they will provide some jobs
to local construction personnel. Local material suppliiers and retail
businesses may also benefit from the increased activities.

5.1.2 Adverse Impacts
5.1.2.1 Physical Environment
During the construction phase of the landfill, it will be necessary to

; improve the existing access road to the landfiil, construct a maintenance

area with an operations building, install the necessary utilities, clear,
grub and excavate the first two increments, and install a security fence
around the maintenance area. The use of conventional construction
equipment will create short-term impacts to the local environment. Noise,
air, and visual impacts, although limited to daylight hours, are often
termed nuisance problems and are unavoidable.

The air quality in the project area will be adversely impacted by dust
generated during excavation, filling, grading and general construction
activities. Hydrocarbon emissions from construction equipment will also
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add to the general air pollution. Generally, the fumes and dust will be
dispersed out to sea by the prevailing trade winds. Should "Kona"
conditions prevail, the ambient air quality of the project site and
surrounding areas would decrease.

The expansion of the existing site will require landfill development to the
higher elevation of approximately 37 feet msl which is approximately 13
feet higher than the present landfill height of 24 feet. This will result
in a long, Jow mound in this Tow coastal area. The on-site excavation of
sand for cover material will produce sufficient quantities of material so
that the importing of off-site material will not be required. However,
sand may be regarded as a valued mineral resource which should be
conserved.

5.1.2.2" Biological Environment

To develop the site, it will be necessary to remove vegetation by
clearing and grubbing the site. Wildlife inhabiting the project area is
expected to relocate to the open space areas that surround the site.
Growth of corn and sugarcane seed crops will be interrupted when the
landfill is expanded to the southeast. The resumption of agricultural
activities in this area may possibly increase leachate generation unless

‘strict irrigation controls are practiced.

There are a number of water ditches in the vicinity of the proposed
expansion which are extensively used by the Hawaiian Coot, Gallinule, Stilt

_qurthemgoloa. These birds are listed as endangered species. Any leachate

generated in the nearby landfill would not be significant to these birds in
terms of toxicity or quantity. Also, it is not anticipated that the
movement of leachate will be toward these ditches, therefore, leachate
should not pose a threat to these endangered species. A recent survey of
water levels in the mauka ditch was performed by the County of Kauai and
confirmed that leachate movement would not be toward the ditches.
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5.1.2.3 Human Environment

Noise generated by construction activities will primarily affect the
equipment operators on the site as there are no residential or commercial
establishments in the immediate vicinity of the project. Traffic will
probably increase due to the presence of construction vehicles and will
probably create some inconvenience to users of the landfill access road
since it also serves as access to the dragstrip and nearby beach.

It is possible that archaeological sites, including human remains, exist in
the soft sand and will require special considerations. These conditions
would involve halting activities in the area surrounding any archaeological
sites uncovered, notification to the DLNR Historic Sites Office by the
County and undertaking salvage archaeology as required. A fund will be
established for a contract archaeologist to perform hand auger corings in
the sand at 50-foot intervals on straight lines approximately 100 feet
apart prior to excavation. The planned expenditure of County funds for
on-site development of roads, scales, maintenance building and utilities
will be significant. The visual intrusion of the long, low landfill into
the scenery along the Kaumualii Highway will be noticeable even though it
will not interrupt any panoramic view of the ocean from the relatively low

highway grade.

5.2 SECONDARY IMPACTS

5.2.1 Beneficial Impacts

5.2.1.1 Physical Environment

Expansion of the Kekaha site will permit the closure of the main County
landfill at Halehaka, near Lihue, which has a much less favorable physical

environment.

5.2.1.2 Biological Environment
There are no beneficial secondary impacts jdentified with the project.

5.2.1.3 Human Environment
Development of the proposed island-wide sanitary landfill will ensure that
the County will have a safe, healthy and clean environment for residents

5-4
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and visitors for the foreseeabie future. Establishment of the landfill
will ensure the proper disposal of solid wastes in a safe, confined area.
This not only protects the visual and physical beauty of Kauai but controls
the possible spread of disease by vectors. In this manner, the health and
well being of Kauai's people are protected and enhanced. On a long term
basis, further development of an island-wide landfill system will alliow
continuing island growth, consequently creating new businesses and jobs.

Development of the extensive off-site system of solid waste transfer
stations and truck-tractors and trailers for off-site transport from the
transfer stations to the landfill will create a Timited number of job
opportunities with the County government.

5.2.2 Adverse Impacts

5.2.2.1 Physical Environment

The long time period involved and the large scale of the project will
create adverse secondary impacts to the physical environment as long as the
landfill remains in operation. A new solid waste transfer station will be
required in the Lihue area at a site yet to be determined. It will require
a design phase and possible completion of the EIS. The daily operation of
the off-site transportation system of truck-tractors and trailers will
adversely impact the air quality and noise level along the main coastal
highways.

5.2.2.2 Biological Environment
There are no significant adverse secondary impacts on the biological
environment identified with this project.

5.2.2.3 Human Environment

Because Kekaha is located at one end of Kauai, refuse from all other parts
of the island must be moved from the transfer stations to the Tandfill,
using the State highway system. As these highways are the major traffic
arteries for Kauai, it can be expected that the refuse transfer trucks will
have some impact on existing traffic density. This would probably increase
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as more refuse is generated by a growing population which would require
more trips to move refuse from the rest of the island to Kekaha.

A potential adverse economic impact can develop as the County's capacity
for municipal refuse disposal increase. The continuing urban expansion
which it will facilitate will inevitably elevate Kauai's econcmic level,
resulting in increased costs for goods and services. The landfill off-site
development and operation and maintenance costs for transporting the
island's solid waste to the remote location of the landfill will be
significant. This will impact adversely upon the County's 1imited economy.

The project could adversely affect the long range development of the
shoreline's recreational potential. The State Recreation Plan (formerly
SCORP) recommended ... "the long beaches west of Kekaha should be reserved
wherever feasible for shoreline recreation on a regional basis. Where
there is enough space behind these beaches, campfﬁg should be considered."
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SECTION 6

PROBABLE ADVERSE ENVIRONMENTAL EFFECTS WHICH CANNOT BE AVOIDED
AND MITIGATION MEASURES PROPOSED TO MINIMIZE ADVERSE IMPACTS

6.1 PRIMARY ADVERSE IMPACTS AND MITIGATION MEASURES

6.1.1 Physical Environment

The operation of the landfill and construction equipment during the
development and operation of the Tandfiil will produce the normal noise,
dust and air pollution associated with such equipment. The Tandfill site
is relatively remote so that these impacts will be limited in their
significance. Comparable heavy agricultural equipment and trucks are in
operation on the adjacent agricultural lands. A1l construction and
landfill equipment will comply with Chapter 43, the Air Pollution Control
Regulations of the State Department of Health, which prescribe required
equipment air poliution control systems and control procedures. Daily
cover of the completed cells of solid waste will control disease vectors,
such as rats and flies, odors and litter at the working face of the
landfill.

6.1.2 Biological Environment

The removal of vegetation from the site will be required as the landfill is
developed. The clearing and grubbing will be performed incrementally as
necessary by the progression of the landfill operation. After closure of
the individual landfill increments with the final cover, landscaping will
be accomplished through use of a ground cover of morning glory vines. The
natural revegetation of the completed landfill will also be permitted to
occur. The use of the landfill top for light agricultural purposes such as
seed crops will also aid in the restoration of the landfill site to a more
natural aspect. These agricultural activities will require careful
jrrigation practices to prevent excessive percolation below the root zone
of the intended crop. Monitoring wells will be utilized for surveillance
of the groundwater quality to determine if leachate is generated by these
activities. If leachate is defected in the wells, it should not be toxic
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since toxic materials are prohibited in the landfill. Wildlife that
vacated the site during construction are expected to return as the site is
closed and revegetated.

6.1.3 Human Environment

Noise generated during construction will primarily impact the landfill
operators. Mitigative measures to cushion the impact include 1imiting the
hours of operation, use of mufflers on the construction equipment and
jnsure that they are properly maintained and operated.

Particular attention will be paid to the landfill access roads during the
development and operation of the landfill to ensure that there is
unrestricted access to the National Guard Rifle Range, the dragstrip and to
the shoreline for fishing and water sports.

| The State Historic Preservation Office emphasizes the need for

archaeoiogical testing prior to the development of the Kekaha landfill
site. Although there were no surface features, there is a high probability
of subsurface cultural deposits and burials whose presence or absence may
be determined by subsurface corings. The County or its archaeological
subconsultant will undertake this operation prior to the construction phase
of the increments. The coring reports will be forwarded to the State
Historic Sites Office to keep them apprised of any findings. In the event
that subsurface cultural deposits are located, the County or its
archaeological consultant will notify the State Historic Preservation
Office who will determine the need for excavation and/or salvage of the
remains prior to buildozing. If conditions indicate the possibility of
unlocated burials, this office may recommend archaeological monitoring.
This will be done progressively as required by the incremental progression
of the landfill. It is also recommended that an initial coring report in
the makai portion of the proposed landfill be forwarded to the historic
sites office for review and for their possible recommendations.

6-2
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The required expenditure of County funds for development and operation of
the landfill will be significant. The on-site costs will be mitigated by
adherence to the Jandfill operation plan for the orderly, cost-effective
operation of the landfill. The costs for the purchase and operation of the
landfill equipment will be mitigated through careful supervision and
control of the equipment and operators.

The visual intrusion of the long, low mound of the completed landfill on
the coastal plain will be mitigated by the relatively Tow elevations
planned for the landfill. The height of the landfill has purposefully been
limited to two 1ifts when three 1ifts were feasible and would have been
included if the landfill was in an area less sensitive than this coastal
sector. The visual aspect of the completed landfill will be improved by
landscaping and possible agricultural use.

6.2 SECONDARY IMPACTS AND MITIGATION MEASURES

6.2,1 Physical Environment

The new solid waste transfer station required in the Lihue area will be
located only after extensive interaction with the Tocal community.
Alternative sites will be considered, together with possible environmental
jmpacts, to ensure the optimum location and design of the new facility.
The operations of the off-site vehicles required for movement of solid
waste from the transfer stations to the landfill will be carefully
controiled for cost-effective transportation. Proper vehicle maintenance
will decrease air pollution and noise impacts along the highways.

6.2.2 Human Environment

Movement of the solid waste vehicles on the main highways will be
controlled to avoid the traffic congestion during commuting hours. The
proposed project will improve the public works infrastructure and
facilitate the planned growth of.the County's resident and visitor
population. The adverse environmental impacts inherent in this increased.
population will be mitigated through orderly implementation of the State
and County General Plans.
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The high off-site costs of the 1andfi11 will be mitigated by the County's
close supervision and control of the off-site system of hauling, transfer
stations and landfills,

The potential for degradation of the recreation potential of the shoreline
area is recognized. It will be mitigated by careful control oflthe
adjacent landfill activities which are Timited to areas mauka of the rifle
range and drag strip. When the need arises in the distant future for
expansion of recreation space, the low landfill mound could provide an
excellent elevated site adjacent to the shoreline and suitable with proper
landscaping, for passive recreation purposes. This could include camping
after suitable site checks have been made to ensure that methane gas
generation has essentially ceased and is no Tonger a hazard.
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SECTION 7
ALTERNATIVES TO THE PROPOSED ACTION

There are a number of alternative actions which have been considered with
the proposed project. These include “no action," other sites, and
alternative disposal or processing methods. These alternatives are
discussed in this section.

7.1 NO ACTION

The consequences that face the island should a "no action" course be
undertaken would be very detrimental to the health and safety of the
population. The existing landfills on Kauai all have extremely limited
lifespans. Both the Hanalei and Halehaka Landfills are expected to close
operations in 1983 while the existing landfill at Kekaha has a remaining
lifespan of approximately 7 years at the present low rate of use. Once
closure of the first two landfills is completed, most of the refuse
generated on Kauai will be routed to Kekaha. The present landfill site
will quickly fi11 up and if expansion acreage is not available to accept
the projected refuse generated, a serious island-wide solid waste disposal
problem will arise. The problem will increase with time as the population
increases. The "no action" alternative is not believed to be viable for
Kauai.

7.2 ALTERNATIVE SITES

Section 2.2, Project Background, describes the extensive County search for
an island-wide sanitary landfill site. The island-wide search initially
jdentified fifteen candidate sites which were subsequently narrowed to five
for further study. The five sites were then narrowed down to three
(Kumukumu, Kipu and Kekaha) for a detailed amaiysis. Figure 2-1 locates
these three sites in their widely separate locations. Figures 7-1 and 7-2,
respectively, provide additional detail on the sites at Kumukumu and Kipu.
A preliminary development plan and cost estimates for off-site and on-site
costs were prepared for the three landfill systems (off-site plus on-site
facilities) and two combination (Kumukumu-Kekaha and Kipu-Kekaha)} systems.

7-1
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Given the five candidate 1andfill systems, @ comparative analysis of the
systems was required to determine the relative value of each to the County.
A specific objective was to determine the landfill system best qualified
for the more detailed preliminary design effort to follow. The analysis to
determine the relative ranking among the five landfill systems required the
application of a set of evaluation criteria. 1t was designed to develop &
single numerical measure for each criteria which would be suitable for
aggregation and overall ranking of the sites relative to each other.

7.2.1 Evaluation Criteria

The five criteria selected for use in the evaluation were on-site and
off-site development and 0&M costs, landfill life extension, leachate
control, environmental impacts and closure concept (ultimate use). The
development plan prepared for. each of the three sites was for a fully
acceptable landfill for the 20-year period. The non-cost evaluation
criteria were selected to evaluate those key parameters which are
essentially subjective and which cannot be expressed simply in terms of
costs. Each of the criteria was developed to permit use of the following
numerical scale in the rating of a specific landfill system.

Rating Description Numerical Rating Value
Excellent 10
Good 8
Average 6
Fair 4
poor (but acceptable) 2

Three of the five criteria wvere assigned a Rating Factor in excess of 1.0
to give proper weight to the specific criterion in the evaluation process.
The Rating Factor for each criterion is jnciuded in the individual
descriptions that follow:
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On-Site and Off-Site Costs

After preparation .of the optimum development plan for each site, the
landfill development and operation and maintenance costs were
determined., The preliminary development plans for Kumukumu and Kipu
are shown in Figures 7-3 and 7-4, respectively. The preliminary
development plan for Kekaha was similar to the revised plan shown in
Figure 2-3, Costs determined included on-site costs for land, access
roads, excavation, cover, utilities and facilities at the site for the
20-year period plus the off-site costs for facilities and
transportation. The total of the present worth costs for the 20-year
landfill at each site is very significant to the County as a measure
of the finmancial burden anticipated for the total 20-year period.
The actual cost of the initial increment of use will vary with the
size of the initial dincrement which the County will elect to
construct. Table 7-1 indicates that the total system costs for each
of the five systems is close to the average total cost. The present
worth costs are therefore evaluated simply by assigning each system a
higher or lower rating relative to the average cost. Rating Factor:
3.0.

Landfill Life Extension

With a twenty-year landfill Tife as a "poor" minimum, sites with
apparent higher capacities for extended landfill life beyond 20 years
are of obvious additional value to the County and were rated on a
subjective scale upward from fair to excellent as appropriate. Rating
Factor: 1.0.

Leachate Control

Leachate control is a more meaningful evaluation factor than rainfall
because leachate control requirements vary greatly among the sites.
Each site will experience some leachate generation due to the
incidence of heavy rainfall during periodic very wet weather. The
evaluation factor here is the relative significance of the leachate
generation at each site, i.e., how sensitive is the area to the impact
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of leachate and especially to the possible malfunction of the leachate
control system. A site which would realize significant environmental
impact from a malfunction of the leachate control system is rated as
poor while a site which would not realize any significant
environmental impact from a malfunction is rated as excellent. Rating
Factor: 2.0

Environmental Impacts

This criteria evaluates the potential adverse environmental impacts
caused by the development of a large sanitary landfill at the site. A
Tow range of adverse impacts earned the site a rating of excellent and
a high range of adverse impacts earned a poor rating. The adverse
jmpacts of concern here are the impacts of the general landfill
nuisances (noise, dust, odors, traffic, litter and visual intrusion}
upon the physical, biota and human environments. Rating Factor: 3.0

Closure Concept

The closure concept is a concept for the ultimate use of the landfill
site. This is an important consideration since the “"active" period of
the landfill is 20 years plus while the “closed" period is essentially
forever. A very limited use would earn a "poor" rating while some
beneficial use would earn a higher rating as appropriate. Rating
Factor: 1.0

7.2.2 Land Systems Evaluation

7.2.2.1 Kumukumu
On-Site and Off-Site Costs (Table 7-1)
The 20-year present worth on-site and off-site costs are above
the average of the five systems so the rating is Average to Fair

(5).

Landfill Life Extension
The Kumukumu iandfill has a limited capability for expansion by
raising the landfill level considerably above the level of the
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TABLE 7-1

COSTS OF ALTERNATIVE LANDFILL SYSTEMS
FOR 20-YEAR LIFE*

On-Site
Operation
On-Site and

. Development Maintenance Off-Site Total

Landfill System Costs Costs Costs Costs

($) (%) (%) (%)
1. Kumukumu 10,100,000 7,029,000 7,320,000 24,449,000
2. Kipu 14,181,000 4,693,000 6,045,000 24,919,000
3. Kekaha 6,472,000 5,628,000 11,138,000 23,238,000
4, Kumukumu-Kekaha 8,956,000 7,787,000 ' 6,894,000 23,637,000
5. Kipu-Kekaha 12,532,000 6,077,000 6,170,000 24,779,000
AVERAGE TOTAL COST $24,204,000

*A11 costs are based on Present worth.

money which would have to be set asid
anticipated escalated costs of each sy
an assumed interest return on the set-

prescribed by the EPA.
cost comparisons over a period of time.

CE L HRE YA S ST NPT St LRE

Present worth is the amount of

e at the present time to meet the
stem over the 20-year period, using
aside monies of 7-5/8 percent, as
Present worth calculations are essential for system
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surrounding cane land. This expansion capability beyond the
minimal 20-year 1ife is believed to be less than could be
realized at Kekaha so the landfill 1ife rating is Poor (2).

Leachate Control

Leachate control at Kumukumu is relatively complex in that a new
expansion of the leachate control system must be developed for
each increment of landfill development, Disposal of leachate
will be by irrigation of the landfil} by pumping up from the
collection sump. The relatively moderate level of rainfall will
minimize the collection and disposal problems. Malfunctioning of
the leachate control system would not be a severe problem because
escaping leachate would move directly downstream for a distance
of approximately one-half mile through cane land to the ocean
shoreline which is uninhabited and characterized by surf action
and good circulation. The high dilution quickly achieved in the
nearshore area is evidenced by the rapid disappearance of the
turbid stream water presently entering the ocean. Any
uncontrolled leachate entering the stream would be a violation of
State Water Quality Standards. The leachate control criteria at
Kumukumu is therefore rated as Fair (4).

Environmental Impacts

Environmental impacts at the Kumukumu site will not be
significant. The site is essentially out of visual range and
well screened from the highway by trees. There are no endangered
plants or animals in the area. The little village of Kumukumyu is
Tocated approximately 1,200 feet south of the site. However, the
access road is located on the opposite side of the site from the
village. There should be no adverse visual, noise or air quality
impacts upon the village residents. There will be a significant
loss of approximately 24 acres of productive cane land for access
road, drainage and cover material requirements. There would be
no adverse impact upon the existing Kealia water well located
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approximately 1.5 miles south of the site. The Underground

. Injection Control line around the island perimeter includes the
1andfiil site as an exempted aquifer, thereby enabling use of the
site for landfill purposes. The environmental impact criterion
at Kumukumu is rated as Average (6).

Closure Concept ‘

- The existing gulch land is essentially unused except for the cane
- land in the makai bottom land. The closure concept here would be
to build the landfill up to the level of the surrounding cane or
higher and to provide a well drained, vegetated and impermeable

cover which would be suitable for open space, pasture, or light
agricultural use. Preparation of the closed landfill for growing
. sugarcane is not planned. It could be done but would be
o relatively expensive since an additional cover of at least four
! feet of soil would be required. Also, the-use of furrow or drip
i irrigation would be counter-productive to the objective of
—~ minimal leachate production. The closure concept rating is
Lj Average (6).
B 7.2.2.2 Kipu
- On-Site and Off-Site Costs (Table 7-1)
- The 20-year present worth on-site and off-site costs for Kipu are
— the most expensive of the five systems sites costs so the rating
- is Average to Fair (5).
- Landfill Life Extension
; The Kipu site has a limited capability for expansion by raising
” the landfill above the level of the surrounding land. This
B expansion capability is believed to be significantly less than
% - . the expansion capability of the Kekaha site so the rating is Poor
- (2).
_—
-
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Leachate Control

Leachate control at the Kipu site will be relatively complex in
that each of the three gulches must have its own collection and
disposal system. Collection of leachate will be relatively
higher at Kipu because of the higher rainfall. Malfunctioning of
the leachate control system could be a serjous problem because
gulch drainage of the escaping 1éachate would be downstream and
into the adjacent (250' distance) Huleia Stream which flows into
the protected waters of the wildlife refuge near the Menehune
Fishpond. The leachate control criterion at Kipu is therefore
rated Poor (2)}.

Environmental Impacts

The adverse environmental impacts at the Kipu site would be
significant. The existing potable water system draws water from
a nearby tunnel and transports it by pipeline through the
landfill site, requiring expensive rerouting around the site and
special precautions to ensure no contamination of the water
supply by landfiil leachatz. The small village of Kipu is
located approximately 2,000 feet south of the site but should not
be significantly affected by noise, visual or air quality
impacts. Clearing of the landfill site will mean the destruction
of approximately 30 acres of a forest of large trees (pine and
eucalyptus). The Underground Injection Control l1ines does not
yet exempt the Kipu landfill site so that the site would probably
not be acceptable to the State Department of Health. The
environmental impact rating of the Kipu site is believed to be
Poor (2).

Closure Concept

The existing gulch land is unused. The closure concept is to
build up the landfill to the level of the surrounding cane land
or higher. It will also provide for a well drained, vegetated
and impermeable cover which would be suitable for open space,

f
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pasture or orchard use, Preparation of the closed landfill for
growing sugarcane is not planned. It could be done but would be
relatively expensive since an additional cover of at least 4 feet

. of so0il would be required. Also, the use of furrow or drip

irrigation would be counter-productive to the objective of
minimal leachate production. The closure concept rating is
believed to be Average (6).

7.2.2.3 Kekaha

On-Site and Off-Site Costs (Table 7-1) ‘

The 20-year present worth on-site and off-site costs are the
lowest of the five systems so the rating is believed to be Good
to Average (7).

-

Landfill Life Extension

The Kekaha Tandfill has an excellent capability for expansion by
raising the landfill height. This is limited only by the need to
maintain a relatively low landfill profile in this coastal sector
for aesthetic reasons. Additional cover material is available
on-site. The landfill 1ife extension capability is therefore
believed to be Excellent (10).

Leachate Control

RS TR P

Leachate control at Kekaha has been and can continue to be
ignored because the underlying water table is brackish and has no
potential for drinking water. Very little leachate will be
generated in this region of very low rainfall but some will occur
during the periodic heavy storm events. Any leachate generated
will move with the groundwater and be filtered through the sand
as it moves toward the ocean approximately 500 to 2,000 feet west
from the site. The leachate should be well diluted before
entering the ocean where it would be diluted further by the open
ocean coastal waters. To ensure the water quality of coastal
waters, monitoring wells will be installed to provide a means to
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determine if leachate from the landfill is in excess of that
anticipated. The leachate control at Kekaha is therefore
believed to be Excellent (10).

Environmental Impacts

The Kekaha site is approximately 1.3 miles west of the town of
Kekaha and therefore will have no significant impact on area
residents. Nearby is a Nationmal Guard Rifle Range that is used
only infrequentiy. A drag strip is used for recreational use
primarily on weekends. There should be no use conflict with
these activities in the expansion of the existing landfill into
the adjacent areas. The existing roads to these activities will
be maintained. Much of the proposed expansion area js under a
month to month lease to the Kekaha Sugar Company by the State
Department of Land and Natural Resources for agricultural use but
is not now in productive use. The expansion area is generally
Jittered with trash, especially junk cars. The existing
vegetation 1is some scrub growth with grasses. An adverse
environmental impact will be the continued use of the sand
resource as a cover material. The site is one mile west of the
Kekaha Garden development and one mile east of the Navy housing
area. The environmental impact rating of the site is believed to
be Excellent (10).

Closure Concept .

The closure concept at Kekaha is to develop a relatively Tow
landfill mound with a vegetated cover that will be stable against
erosion and with a visual aspect that is not unattractive. The
cover material will be essentially sand so the landfill side
slopes must be relatively flat for stability. The ultimate use
will be open.space or crop land. Seed corn and/or sugarcane
could be grown on top of the landfill as it is now on the

adjacent lands. The closure concept at Kekaha is rated as Good {8).



7.2.2.4 Kumukumu-Kekaha
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On-Site and off-Site Costs (Table 7-1)

The on-site and off-site costs are relatively low and near the
average of the cost range of the five systems so the rating is
Good to Average (7).

Landfill Life Extension

The solid waste volume generated in Koloa and Hanapepe will be
transported to Kekaha, with the remainder of the island's solid
waste being transported to Kumukumu. This will extend the
landfill 1ife at Kipu and at Kumukumu. Each will also have the
additional expansion capabilities as described above. The
Tandfill 1ife extension rating is therefore Excellent (10).

Leachate Control

The leachate control rating of the two sites can be described
simply as the average of the two individual sites. The leachate
control rating of this system is therefore Good to Average (7).

Environmental Impacts

The environmental impact of the two sites can be described as the
average of the two individual sites. The environmental impacts
rating is therefore Good (8).

Closure Concept

The closure concept of the two sites can be described as the
average of the two individual sites. The closure concept rating
is therefore Fair (4).

7.2.2.5 Kipu-Kekaha

On-Site and Off-Site Costs {Table 7-1)

The on-site and off-site costs of the two sites are in the above
average range of costs for the five systems and the rating is
therefore Good to Average (7). '
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Landfill Life Extension

Under this combination of landfills the landfill life at each of
the two sites will be extended due to the reduced landfill at
each site. In addition, each of the landfills has its own
landfill 1ife extension capability. The overall landfill life
extension capability is therefore Excelient (10).

Leachate Control

The leachate control rating of the two sites can be evaluated as
the average of the two individual sites. The Teachate control
rating is therefore Average (6).

Environmental Impacts

The environmental impacts rating of the two sites can bed
evaluated as the average of the two individual sites. The
environmental impacts rating is therefore in the range between
Poor and Excellent for a rating of (6).

{losure Concept

The closure concept rating of the two sites can be evaluated as
the average of the two individual sites. The closure concept
rating is therefore Good to Average (7).

7.2.3 Comparative Analysis of Landfill Systems

An evaluation matrix, Table 7-2, presents the numerical ratings and
factored ratings for each criteria as applied to each of the five candidate
systems. The table sums the factored rating evaluations for each system,
permitting the relative ranking as indicated in the table.

The evaluation matrix does accomplish the desired sorting and permits the
jdentification of the system best suited for preliminary design. The
evaluation matrix indicates Kekaha as the optimum site and was the basis
for its selection as the island-wide sanitary landfill.
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7.3 ALTERNATIVE DISPOSAL OR PROCESSING METHODS

There are four alternative disposal or processing methods available for
landfilling operations. These include shredding, incineration, baling and
resource recovery. Resource recovery methods include composting,
pyrolysis, recycling, steam and energy generation. These alternative
methods do not eliminate the need for a landfill because the residue they.
produce must still be disposed of. However, they can extend the lifespan
of the landfill by greatly reducing the volume of solid wastes.

Resource recovery is a process by which energy and/or materials are
recovered from refuse and is another means of reducing the amount of solid
waste to be landfilled. It is of increasing importance in Hawaii. All
four Counties in the State are in some stage of developing a resource
recovery plan. The County of Kauai is presently analyzing the resource
recovery alternatives of a refuse-derived fuel (RDF) facility at the Lihue
Plantation Company sugar mill in Lihue and a mass-burning modular
incinerator at the McBryde sugar mill in Koloa. Although environmentaily
attractive, the economic success of this venture depends on a number of
factors. These factors include alternative disposal costs, the market
demand for resource recovery products ganerated (recovered materials, soil
conditioners and energy}, financing, climate, availability and control of
wastes and citizen acceptance.

7.3.1 Shredding
A major advantage of the shredding process is that it reduces the volume of

solid waste and converts it into a relatively homogeneous material. The
machinery required for this process is commercially available in various
types. The most commonly used is the hammermill. An important
consideration in choosing the equipment is the size of the particles
produced. This size consideration is important with regard to the process
following shredding, i.e., energy recovery, disposal or a combination of
both. The various advantages and disadvantages of shredding are enumerated
in Table 7-3.
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TABLE 7-3%

ADVANTACES AND DISADVANTAGES OF ALTERNATE

DISPOSAL OR PROCESSING METHODS

METHOD ADVANTACES DISADVANTACES
Shredding Significantly reduces solid waste volume. Some waste cannot be introduced into a
shredder system due to size, density,
A large portion of solid waste can be high moisture content, hazardous
shredded. qualities or any other qualities
requiring specialized handling in any
Reduced volume provides an advantage in system.
hauling, handling and landfilling.
Municipal solid waste is known to
Shredded waste is easily compacted and have a high percentage of flammable
can extend the 1ife of the landfill. materials which have started fires in
the shredder.
¥When compacted, a landfill has fewer
voids than unprocessed waste density and There is a potential for explosions
is 25 to 60 percent greater depending if within the shredder due to explosive
daily coverages {s required. materials which may enter the
facility.
Does not attract vectors, support
combustion, have an objectionable odor Shreddears are noisy and are dust
or lead to littering. producers so the entire operatfon must
be enclosed with dust collectors
Produces a more uniform fuel for incin- installed.
eration. The problem of agitating the
fuel to prevent uneven fire beds is Uneven feeding or jamming of the
minimized. shredder can significantly reduce the
output of the mill.
Produces a uniform material so it is a
common prerequisite for composting.
Public acceptance to shredding facilities
have been refatively good in comparison
to acceptance of more conventional solid
waste processing or disposal facilities.
Compared to other reduction processes,
the initial investment and operation cost
{s relatively low.
Incineration Solid waste {s reduced in both wefght and Requires large capital expenditures
volume, and has high cperating costs.
Reduces refuse quickly and efficiently, Skilled labor is required for the .
operation and maintenance of the
Reduced volume is advantageous in terms facility.
of hauling, handiing and 1andfilling.
Improper oparations can result in air,
Can extend landfill 1{fe significantly. water and land pollution,
it {s adaptable to energy recovery Residents may object to having an
processes such as steam generation and incinerator in thefr neighborhood.
recovery of minerals from the resicue.
Baling Can almost double the 1ifespan of & A greater initial investment is

landfi1l.
Can handle most types of solid wastes,

Bales are easier to transport and to
handle.

Cost {s comparable to cost of other forms
of solid wastes,

Allows more immediate use of the disposal
site since only a minimal amount of
settling is anticipated,

required than with a conventional trans-
fer station handling the same amount
of solid waste,

A resource recovery system cannot be
used in conjunction with this process
once a bale has been formed.

Presently, data on the economics and
effects of baling on decomposition,
gas and leachate formation and
settling are incompiete,

*From EIS for the Proposed Lesward Sanitary Landfill,
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TABLE 7-3 - CONT [ NUED

ADVANTAGES AND D1SADVANTAGES OF ALTERNATE
DISPOSAL OR PROCESS ING METHODS

METHOD ADVANTAGES D1 SADVANTAGES
Composting Reduces the volume and weight of refuse. Municipal refuse does not contain the

necessary amount of nitrogen to ensure

Extends the lifespan of a landfill. proper digestion. This means 3
supplemental source of nitrogen must

The and product can be used as 3 sofl be introduced.

conditioner to improve soil character=

istics. A composting faciiity requires 3 large

amount of 1and for the process.

The organic matter undergoing decom®
position is an attractant to vectors
and generates odor.

The total amount of solid waste is not
accounted for in the process because
of the required separation of organic
refuse from jnorganic.

It becomes uneconomical when applied
on a large scale due to the high cost
of application to land.

Sale of the end product is dependent
on the market.

pyrolysis it reduces the weight and volume of solid The system requires skilled oporators.

wastes which facilitates its handling.
If an efficient production of fuel is

Landfi1l 1ife is extended. required, shredding and separating is
required prior to pyrolysis.
The process is not jnfluenced by weather

conditions. Impacts which may occur during
operation of the facility include
A liquid or gas fuel can be produced by noise, dust, thermal atmaspheric
this process from solid waste. df scharge and contaminated
wastewater.

The cost for this process is high.

Recycling Conserves irreplaceable resources. Asfde from aluminum, Hawaii has little
demand for secondary materials since
Reduces the quantity of refuse to be the Islands are not a major manufac=
disposed thereby increasing the turing center.

1andfill life. .
The degree of risk varies with the

Recovered material can lowar df sposal compiexity of the system.
costs.

The economies of any system are based
Siting of a resource recovery facility on projected maintenance costs,
would possibly generate less opposition separation systems, an assumed value
than & landfill due to public concern for the product and a market for the
with conservation. secondary materials.
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TABLE 7-3 - CONTINUED

ADVANTAGES AND DISADVANTAGES OF ALTERNATE
DISPOSAL OR PROCESSING METHODS

METHOD ADVANTACES D1SADVANTAGES
Steam and I+ reduces the volume and weight of solid Skilled cperators are required.
Power waste to be disposed of,
Cenaration A large amount of iand and water is
Landfill 1ife {s extended. required for the facility and for
. processing.
Produces an altesrnate energy source which
reduces dependency on conventional fuels This system requires prior processing
while disposing of soiid wastes. before refuse can be used as fuel.

Conventicnal fire support systems are
required as a backup system in case
refuse quantities are insufficient.

Adverse impacts are operatiocnally
related and include possible air pol-
lution by thermal, gas and particu-
late discharges, water pollution from

v contam! nated wastewater discharges,

. noise, dust and traffic operation.

.
o Bk I T g Fem TR LS A Rt Ve T ) i R T e e P T A

L i syl



ST

7.3.2 Incineration

The process of incineration involves a controlled combustion that reduces
solid, 1iquid or gaseous solid wastes into carbon dioxide, other gases and
a relatively noncombustible residue. 1t can reduce the volume of solid

wastes introduced into the system by as much as 80 to 90 percent thereby

considerably extending the life of a landfill.

This system is, however, one of the most costly alternatives. This is due
to the increasing strict air pollution control requirements set forth by
the Federal government and higher construction costs. Additionally, it
would exceed the cost of a resource recovery facility because energy and
metal would not be recoverable and sold to offset the cost of the facility.
The advantages and disadvantages of incineration are listed in Table 7-3.

7.3.3 Baling

Baling is another means of reducing the volume of solid waste that must be
landfilled. When transfers and long hauls are necessary to dispose of
solid waste it can save on costs. [t not only can extend the life of the
1andfill but the handling and transport of wastes becomes easier., The
advantages and disadvantages of this process are listed on Table 7-3.

7.3.4 Composting
Composting is ancther means of reducing the volume of solid wastes. The

first step involves the separation of organic solid wastes from the
jnorganic fraction. The organic wastes are then decomposed at a rapid rate
in open windrows or in a confined stand. The final product is a humus-like
substance that is used primarily as a soil conditiomer. However, in the
United States, this has proven to be an extremely costly process and is
being phased out. The failure of composting as a viable alternate disposal
method rests on four factors; (1) there has been no steady market found for
the end product; (2) the initial investment and the operating costs have
been found to be generally high when compared to other disposal systems;
(3) a high quality product cannot be derived from refuse without excessive
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expense; and (4) the separation of organic from inorganic wastes requires a
secondary disposal method, i.e., landfilling. The pros and cons of this
process are discussed in Table 7-3.

7.3.5 Pyrolysis
Pyrolysis involves the thermal decomposition of refuse in an anaerobic or

near anaerobic condition. The high temperatures generated and the lack of
oxygen breaks the materials down jnto three parts. The first is a gas
which is primarily hydrogen, methane and carbon monoxide. The second
product is a liquid fuel which includes organic chemicals (acetic acid,
acetone and methanol) and lastly a char is produced which is composed of
almost pure carbon and includes any glass, metal or rocks that may have
been included in the initial material. The end result desired is the
conversion of solid wastes into a storable, transportable liquid or gas
fuel. Table 7-3 outlines the advantages or disadvantages of this process.

7.3.6 Recycling
Recycling involves the recovery of materials from municipal refuse that can

be marketed for reuse. There are basically two methods of recovery that
are available. The first is recovery before refuse is placed within a
collection vehicle as is often done in Hawaii with aluminum cans. The
second method is recovery from the mixed municipal refuse after its
collection.

Types of materials that are recoverable include paper, glass and metal
containers. These are generally separated at the source of generation and
directly transported to a dealer in recycled material or to a manufacturer.
In Hawaii, the largest market is in aluminum cans which has been steadily
jncreasing. Landscape trimmings for composting, steel and paper are not
yiable markets here. Table 7-3 discusses the advantages and disadvantages
of a resource recovery program.

7.3.7 Steam and Power Generation
The generation of energy from municipal refuse can be achieved with a
system utilizing a waterwall incinerator. "Waste" heat generated by the

7-14
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burning of solid wastes is transferred to a boiler system. This mechanism
is composed of water-filled tubes placed within the furnace lining. The

steam which is generated is piped to users or can be sold or converted to
electrical energy by means of steam turbines.

Solid waste which fuels the furnaces can either be burned in bulk or go
through processing to remove combustible materials. The process would
involve shredding, drying and air separatidn and metals may also be
recovered. The combustible materials separated is then incinerated and the
thermal energy produced generates steam.

The cost involved with this system is high. A refuse processing plant may

be required to prepare refuse as an acceptable fuel. Table 7-3 enumerates
the pros and cons of this -system.
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SECTION B

IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS OF RESQURCES
AND THE RELATIONSHIP BETWEEN LOCAL SHORT-TERM USES OF
MAN'S ENVIRONMENT AND THE MAINTENANCE AND ENCHANCEMENT OF
LONG-TERM PRODUCTIVITY

8.1 IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS OF RESOURCES

The project will require the irreversible and irretrievable commitment of a
number of resources. These include the materials and capital to be
invested in the proposed expansion of the landfill and the manpower and
energy to be used to operate and maintain the facility.

The site development will utilize resources and materials essential for the
completion of the project. Financial, manpower and material resources will
be irretrievably committed for planning, engineering, construction,
operation and maintenance of the landfill. Energy will be irreversibly
committed not only for the landfill site development but for its continued
operation and maintenance. These commitments also apply to the operation
and maintenance of the off-site solid waste system composed of
truck-tractors and trailers and transfer statjons.

The major commitment of land for expansion at the site will be irreversible
and irretrievable. The use of the site for a 1andfiil eliminates it from
other uses during filling operations. However, the site is not a
significant wildlife habitat nor are there any endangered species known to
the area.

Once closure of the landfill is completed, it can only be utilized for a
limited number of uses. The uneven, long-term settlement of the landfill
and the generation of potentially hazardous landfill gas (methane) will
deny the future development of the site for residential or urban

construction. However, it can be returned to use as a wildlife habitat,

open space or for limited recreational, agricultural or grazing purposes.
The ability to reclaim energy and materials through resgurce recovery
techniques from the buried solid waste will be lost.

8-1
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8.2 THE RELATION BETWEEN LOCAL SHORT-TERM USES OF MAN'S ENVIRONMENT AND
THE MAINTENANCE AND ENHANCEMENT OF LONG-TERM PRODUCTIVITY

Solid wastes will be continuously and increasingly produced in the
foreseeable future. A safe and efficient means of disposal must be
available to the people of Kauai. A sanitary landfill, properly operated,
is safe and can be relatively odorless, free of vector problems and with a
minimum generation of litter and dust. The landfill is presently the most
efficient and economical means for the disposal of solid wastes on Kauai.
Even with the implementation of a resource recovery system, a landfill must
still be available for the disposal of residue. However, resource recovery
can significantly increase the effective life of a landfill. Resource
recovery on Kauai is sti1l several years away from realization so a
full-scale landfill operation is required now and for the foreseeable

future.

The maintenance and enhancement of long-term productivity on the Island of
Kauai is essential for the desired social and economic growth of the
island's population. The proposed landfill project will require intensive
use of the 1andfill's local environment over the next 20 to 30 years of
landfilling to ensure the desired long-term, island-wide productivity.
There does not appear to be any acceptable alternative to this use.

8-2

i,

L

int g e s ot



,..-r“.‘_‘:'j - -

SECTION 9

OTHER INTERESTS AND CONSIDERATIONS OF GOVERNMENTAL POLICIES
BELIEVED TO OFFSET THE ADVERSE ENVIRONMENTAL EFFECTS OF THE
PROPOSED ACTION

Compliance with environmental regulations helps to offset the adverse
effects of the proposed action. The project complies with the policies set
by the Hawaii Statute on Environmental Quality (Chapter 342, Hawaii Revised
Statutes).

The Coastal Zone Management Program has developed objectives and policies
for all significant actions affecting the State's coastal zone. The
proposed project complies with these objectives and policies in that it
will provide an essential public facility with a minimal adverse impact
upon the coastal environment.

The State Environmental Policy Act, Chapter 344, Hawaii Revised Statutes,
has developed policies and guidelines "which will encourage productive and
enjoyable harmony between man and his environment, promote efforts which
will prevent or eliminate damage to the environment and biosphere, and
stimulate the health and welfare of man, and enrich the understanding of
the ecological systems and natural resources jmportant to the people of
Hawaii." In accordance with this policy, the County of Kauai is proposing
to expand the existing sanitary landfill at Kekaha because it represents
the optimum choice of many alternatives analyzed in detail.

To efficiently utilize the landfill to its maximum capacity, the County is
also undertaking a study for a possible resource recovery program for
Kauai. This program, if successfully established, can significantly extend
Kekaha Landfill's effective life beyond its projected 30-year lifespan.
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SECTION 10
SUMMARY OF UNRESOLVED ISSUES

A possible unresolved issue is the potential effect of leachate on
endangered waterbirds utilizing drainage ditches in the project vicinity.
The unresolved issue of the direction of leachate migration should be
resolved by further studies now being performed by the County of Kauai.

At the present time it is unresolved what means of disposal is to be used
for construction/demolition, earthfill materials, abandoned cars and large
trees.

Further issues may develop as a result of the planned public meeting on the
selection of the existing Kekaha Landfill site for further expansion.

10-1
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SECTION 11
LIST OF NECESSARY APPROVALS

The expansion of the Kekaha sanitary landfill will require a number of
State and County government permits. These are listed below:

11.1 STATE OF HAWAII

Department of Land and Natural Resources:
Conservation District Use Application {CDUA)
Department of Health:

Solid Waste Managément Permit
Conditional Use Permit for Construction Activities

State Land Use Commission:
Special Use Permit

11.2 COUNTY OF KAUAI

Department of Public Works:

Zoning

Use

Special Management Area
Grading

Grubbing

Stockpiling

11-1
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SECTION 12
ORGANIZATIONS AND PERSONS CONSULTED

U. S. Geological Survey2

U. S. Army Corps of Engineers

State Department of Hea1th2

State Department of Land and Natural Resources
Division of Land Management2
Division of Forestry and Wildlife
Division of Parks, Outdoor Recreation and Historic Sites2
Division of Aquatic Resources

State Department of Land Utilization

State Department of Planning and Economic Development

State Department of Transportation

Water Resources Research (enter, University of Hawa112’3

Hawaii National Guard

County Department of water2’3

County Planning Department

County Department of Public Works

Lihue Plantation Company

Northrup King Co. (Pride Seed Division)

McBryde Sugar Company

AMFAC Sugar Company

Kekaha Sugar Company, Ltd.

Fewell Geotechnical Engineering, Ltd.

W. A. Hirai and Associates, Inc.

Kauai Electric Company

Archaeological Research Center Hawaii, Inc.

Ms. JoAnn Yukimura1

Mr. John Mink

1,2

Footnotes:

IRequested to be a Consulted Party
2Comments Received '
3No Response Required
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APPENDIX A
FLORA AND FAUNA SURVEY
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HAWANl DEPARTMENT OF LAND AND NATURAL RESOURCES
DIVISION OF FORESTRY AND WILDLIFE
KAUAI DISTRICT
. 0. BOX N
LIHUE, KAUAL, HAWALIT 8734

‘ August 6, 1982
Mr. ‘Henry Morita
County Engineer
County of Kavai
Dept. of Public Works
4396 Rice Street -
Lihue, Kauai, HI. 96766

The following is in response to your 19 July 1982 reguest
for a flora and fauna survey at the Kumukumu and Kekaha candidate
sanitary landfill sites:

? . .

A survey was canducted at Kekaha on July 30, 1982 and at
Kumukumu on 6 August 1982. The attached list indicates those
wildlife species actually seen at the respective areas, as well
as those that were not seen, but are likely to be found there.

Both the Kekaha and Kumukumu sites are highly altered from
once existing native conditions and are vegetated with exotic
plants. I have also attached a list of plants known to oceur
at the candidate landfill sites; however, the list includes only
the prominent plant species and does not constitute a botanically
complete list. It is highly unlikely that any vncommon or rare
native plants exist within the landfill sites.

No endangered wildlife species are known to occupy any of
the candidate sites, although the Hawaiian Duck (koloa) and
Hawaiian Gallinule may infreguently use portions of Kumukumu
Stream. In my opinion, sanitary landfill use of any of the
three proposed sites would not cause significant wildlife habitat
degredation.

Please contact me should you desire additional assessment of
the wildlife values in the project areas.

Sincerely yours,

Feonse Q. Tk

Thomas C. Telfer

cc: L. Landgraf District Wildlife Biologist

R. Daehler



WILDLIFE KNOWN TO EXIST OR LIKELY TO EXIST AT THE .
CANDIDATE KEKAHA AND KUMUKUMU SANITARY LANDFILL SITES ON KAUAI

: 7/36/82 8/6/82
Common Name Scientific Name Kekaha Kumukumu

Black-Crowned Nycticorax nycticorax hoactli I I
Night Heron
Cattle Egret L Bubulcus ibis EX* EX
Golden Plover Pluvialis dominica I S I
Common Mynah Acridotheres tristis EX* EX*
Barred Dove Geopelia striata EX* EX*
Spotted Dove Streptopelia chinensis EX* EX*
House Sparrow Passer dcmesticus EX EX*
House Finch Carpodacus mexicanus EX* EX
Mockingbird - Mimus polyglottos "EX
Spotted Munia Lonchura punctulata EX EX*
Northern Cardinal Cardinalis cardinalis EX* EX
Hawaiian Owl Asio flammeus sandwichensis I I
Barn Owl : Tyto alba EX EX
Western Meadowlark Sturnella neglecta .EX
_ Ring-Necked Pheasant Phasianus colchicus EX EX
| Black Francolin Francolinus francolinus EX
| Hwa-Mei (Chinese Thrush) Garrulax canorus . EX*
! Shama Copsychus malabaricus EX*
Japanese White-Eye Zosterops japonicus ' EX
Roof Rat Rattus rattus EX EX
Norway Rat Rattus norvegicus EX EX
Polynesian Rat Rattus exulans - EX EX
House Mouse Mus musculus EX EX
House cat (feral) Felis catus EX EX

I = Indigenous, EX = Exotic, * = Actually observed during survey
All other ppecies 1isted are likely to exist, but were not seen.

puppa— e St ok AR s Aabmmm e w £ e s

PARE e

-y

1 L

1 )

-

-

|

l -
o —r—



List of Common Plants at Kumukumu Sanitary Landfill Site

Java Plum Eugenia cuminii

.Haole Koa Leucaena glauca

Lantana Lantana Camara

Ironwood Casuarina eguisetifolia
-Christmasberxy Schinus terebinthifolius
Banana Musa spp.

Passionflower Passiflora spp.

Mauna Loa Vine Canavalia cathartica

California grass Brachiaria mutica

List of Common Plants at Kekaha Sanitary Landfill Site

Kiawe (Mesguite) Prosopis pallida

Klu Acacia farnesiana
Lantana Lantana camara

Indian fleabane Pluchea indica

Verbesina Verbesina encelioides
‘Beach Wiregrass Dactyloctenium aegyptium
Bermudagrass Cyncdon dactylon
Sandburr tenchrus echinatus
Amaranth Amaranthus spp.

Haole Koa Leucaena glauca
Cocklebur Xanthium strumarium
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APPENDIX B
ARCHAEOLOGICAL RECONNAISSANCE
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ARCHAEOLOGICAL RESEARCH CENTER HAWAIXIe+ INC,
P. 0. BOX 285
. LAWATI+ KAUA' Iy HAWAII 96765

August
1962

Mr. William E. Srencers Jr.
Mapagers Engineering Department
R.M. Towill Corrporation

&77 Ala Moana Blvd.e Suite 1016
Honoluluy Hawaii 96813

SUBJECT: Archaeological Reconnaissance of
Three (3) Sitesys for Proposed
Kava'i Central Sanitary Landfill
Projecty Kekaha and Kipusy Konas
Kaua'i Islandy and Kumukumu»
Punay Kaua'i Island. ARCH Pro.ject
14~-125 J.

Dear Mr. Spencert

On August &y 1982 Archaeological Research Center
Hawaiis Inc. conducted an archaeological reconnaissance
at the above subject areas. The purpose of an
reconnaissance is to determine the presence or absence
of archaeological sites. No archaeoleoegical sites or
any evidence of archaeological activity were discovered
at either the Kekaha or Kipu project locations. No
archaeological remains were dizcovered at the Kumukumuy
howevers there is reascon to believe that 10°1i and other
archaeological sites once existed
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Letter Refp “t ARCH 14-125 I
Augo &y i 42
Page 2

within this study area. The study area has since
been bulldozed and the land planted in sugar cane or
turned into pasture Tand for cattle.

Based on our observations (which are described below)de
no further archaecological work is recommended.

KEKAHA — Pacrt of this propesed sanitary land i1l site
is presently being used by the County of Kava'i aszs a
sanitary Jland fil1ls another part (to the north of the
present sanitary land fill) is presently being used by
Kekaha plantation to dump bagasey before being used for
this purpose this area was used as pasture lands and
holding pens for cattle and horses owned by Kekaha
Plantations the entire project area has been bulldozed
countless times, In generals before the land was
modified by the plantation and others in the 19338°s the
area back of the sand dunes was a large natural
fishpond (this drained and filled and suger cane
planted in its placed). The major archacological sites
in the area are located along the base of the ridges
and in the valleys north of the study area. The only
things that one might exrect to find in the study ares
would be the usual fishing sheltersy fishing shrines
and burialiss no trace of any of these can be seen
today. Burialsy howevery can be expected in those
areas of the dune which have not been modified toe
badly but these areas are all ocutside of the project
boundaries. The vegetation here consists mainly of
kiawe and koa haole. No further archaeological work is
recommended within the project area.

KIPU = The tops of the bluffs in this project area are
presently planted in sugar cane and: therefores it was
not walked. Al]l of the gultches were walked and no
archaeological remains were discovered. The vegetation
consists of groves of large kukuilsy two large koa treess
tiv a great deal of noney Java plumy ironwood pines
manqoy grassess lantanay a beautiful stand of large
norfolk istand pines guavay strawberry guavas wWoodroses
sword tail ferny caster bean and assorted grasses. No
archaeological remains were discovered here and no
further archaeotlogical work is recommended for the
Kipu sanitary Tandfil) project area.

KUMUKUMU - Of the three study areass we expected to
find archaeclonical remains at this one. The reason
being that acording to the project mars the study area
is Tocated fajirly close to the seay it has a runhing
stream and there are flat areas adjacent to the stream
which apreared suitable for 10°i cultivation. Our
field inspection showed us+ howevers that the low lands
on the makai side of the proJject area are presently
under cane cultivationy while the mauka portion of the
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Page 3

project area has been bulldozed and the land turned

into pasture. The low lands adjacent to the strecam are

indeed suitable for l10'i and kula agriculture but all
traces of To"1l and other planting terraces have been
bulldozed away. No archaeological sites were
discoveredy howeversys we did find wild taro near the
stream. In addition to the taroy there is alsos
bananay koa haoles Jjava plumy 1i1i wais monkeyu pods
guavay lawa’is swordtail ferny african tulipr "octopus
tree®y and maninia and other assorted grasses and
bushes. No further archaeological work is recommended.

If you have any questions concerning the above or if I

can be of further assistance to you gplease do not
hesitate to contact me.

Na Kau a Kauw

ARCHAEOLOGICAL RESEARCH CENTER HAWAIIs INC.

Francis K.W. CHing
President

Enclosure: Statement
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APPENDIX C

COMMENTS AND RESPONSES DURING THE
CONSULTATION AND EISPN REVIEW PROCESS

L e L AR P A A

P PR AP "_‘_«‘-‘ :__W

ik L T F ki SR BT

e S T Y i e S SO L 3 S TS




syl °*sanoy-33o0 Gujanp TIYIpuel oyl Jo aoej Buyyaom ayj o3
ggaooe af14nd arquua TTIA syyl *3¥ buypunoians Bugouay yons
aaey TTTA ©aiw adueuajuied ayy Ao *93F8 2IFIU ay3 8sord
-ua o3 paignbax eoq 30U [IIM Gugousz A3fanoss 3JTE 1173DURY
ayj jJo gsaudjoual BAFIRTAX #Y3 03 ANp IV 3103 8% 3I

o *Tauuoszad Ajunod Aq 3juau
~-a32Iojua puayaIn pue Inay-330 2pnouy 03 |aey ybye sTUYL

*a378 dump 3yl
punoag spurf a3e35 UC SINID0 YITYR Buydump IATBUIIXD AYI
azywTuUTw 03 gaanpasoid doyaAap O3 payse 2q Aquao) aY3** '

:3eyy Kouabe anak Kq pajsobbna sea 31

*[OXU0Y
L37rend (ejuswuolTAUI JO 201730 au3 Kq poysanbazr Kfjuadaz se
anyjoN uoTjvivdalg IUWIIRIS qoudup [PULTUOITAUZ IFRIp Y3
uo zg6T ‘ST unf pajep I93I3T anok o3 buypuodsax eiv 34

103rodd T1IZONYT dIM-ARVISI
1YY 3L ¥0d JITION HOILVHVATHd

INTHIIVLS LOVIHI TVIRTHNOHIANE Idvaa 11o3cdns

107 *aW aeed

99496 IH ‘SnY¥l

0GEE ¥od 0 *d

TyEMRl JO 23¥iS

gapInogay TvANIVN puw puei jo auanyIedad
juawabruey puvl jo UOFETATQ

juaby puwl ‘eoq uwws “IH

£a6T *Z 39nbnv

008 HYMYH YNV Ireal
137u18 T WY

SHHOM O1NENd 40 ININIEYSD
IWNYN 40 ALNNOD

ZONC-S0¢ INOHITTIL

BIMAONT LLNNCD 429
YYDV AYTD
KL INOHITVIL
WINWDH1 AINIOD W
VHAWYLIN IONIHMYY VHWINNN "L ANOL
{ { _ AT S S Gt T SR S

oJouUTHURE OBYRY *
103aQ °*0 sauep .WH

Jusby pueq
Ja7 HYS

Y

*sanoXk Arnay Lazep

*jusumod o3 Ljjunixzoddo syl 307 nok xueys

e T Ty,

*1auvoszed L3junoy Kq juew

~8JI0JUS PUEYIIA PUR INOY-JJO BPNTOUT O Sawy JIULTE STUL

ca1ys dump sy3 puncaw spuey I3IvIS U
Yoys u:w&a:c SATSUSIXNS Y} Y eIJuUIUIM O3 noumuoWouanww

=1%81d

olaa9p 03 paysw aq A3uno) syl ‘opwvu 3g PouvkaAauod

"3 #x0Jaq Ivyy IsabEns prnom em YTFFpUE] TPIILID OyF 307

318 Sy ¥ PIII[IS 3Q OF SIEA uUeNSE AW puel 83IVIS JI

12718 2evq
feney = @dyj0N uolwawdaigd s [T
umwn-u Euyaesuyrbug auusmEm-auwulu“mqwum"M
wIjuRg spyA-pueIsy Sujuiesuoa sjuauwo) t3sefqng

99L96

FrRARE ‘anyy 1

302135 SOTL 96CEP
S$)104 231qnd Jo Juaulxedag
xoaugbuz Liunod
w3jaoH AxueH *IH

Ze6T sy sunp

TN e ")
L .2 B &}
LANBIOVNYA ONYT 20 NOSAX)
N0t le Tullive Ouy ORYY 40 Ladnivnd )

SRelTie . gury gov siive
s NVMVH 0 31v1s

et 4D ey S
AR B PO




e e v e e et S wte ST Fe Ap L TR ] N L A T 3 e A T e S o T T R e A R AL e

— Do oY Y DY 3o 3o oy o Loy el L1 I3 B

- - 3

T R e et b Tl A S AR Y s s
S L W ki D

e o . o8 i e bbb e

qe/
Iaoupbug Kjunc) . !
VHAWVLIN FONTUAVT W

7277
..uusoa Arnxy Ki1oA

* buydemp

2379-730 yons obeanoostp uwd 8IN0Y Buyyaom bupanp {IFIPUR]
ay3 3@ Touucssad X3uno) -Ewelw e378-730 butpunoiing oyl .
uy uwgy ISY3wI 03T [TTIpUET 8yl ssnjox jo Bbuydwmp ayl f

abranoous pInoys STYL *YPAA eyl jo Awp Kuw asngox xYayl uf _
i Bugaq o3 ayrqnd Teaausb eql Aole ITIA YOTYA BNPIYIS NI ¥
giep uaaes ‘Kup Inoy-3ybye uw uo pajuaedo aq TTTA TIFIPURT

-z~ @abvgd
€a6T ‘2z Isnbny
Juaby pue] ‘831 weg *IW

Gk



as/

zourbug Ljuno) :
VHOAWYLIN FONFUM

Mnu:“ﬂ 3 Lo

‘sjuomuod xnok 103 nok yuwyl

‘9318 wymyay oay3 jo sabwvjuvape syj pajvd
~Touy A7iealo sey S9378 93UDYpURD 8aIY3 Y3 jJO steiteur aayzexed
—Wod YL I3Ts TITIpPUERT wyeyey 9yl Jo 3roddne Inok uUY Inouos ay
* (dS13) 20730 uoyjeredasd juamajeys Joedug Tejuauuoayaul ay3 jo

uoyivredazd GUTInp UOTIEIIPTSUOD OJUT UIYWF BIaM SJUDWW0D 3FAYL
“IUEITALUCD IN0 O3 ATqeIyRAv apEu axaa 3I0afoad sTy3 jo seseyd Ativa
ayy buranp Aouabe Inok Aq pajjyugne olam YOTYM SJUDUMOD oy

"ToI3U0) A3FTend TejusmuUOITAUZ JO ®OFIFO0 azm Kq ﬂ/.uuuu_._uou
4£13u2081 8w aoyjoN uoljviedard JuauaIvig sowdur IvIusuUOITAUT JIFRIAP
943 uo ZBET ‘ST dunr pajep 133387 Inok o3 buypuodsax aaw ay

L3I008d TTI4ANVT ZAIM~ANVISI
INNYY SHI YOI FOIION HOILVUVITHd
LHIHILVLS TOVAHI TVINTHHOMIANA 1AVHQ 11DACdNS

tadnour *ag avaq

T0Z0~-99L96 IH *anyyq
TL9 xod *0 *g

FTTUMARH JO B8393s

Y43TeaH jo juauavdag
Teney ‘ueyaejjuvs japyy
winour aiopooytl, *Iy

€961 ‘z 3enbny

POLIS HYAYH VTV PNHIY

LATNIE B0 By
SHHOM D1ENd JO ININLHVIIG
IYOVYM 40 ALNROD
MINDN] P_.‘.km._-p
YMYOTN »ag
s -
YENNYLIN SONIHMVT VHAWINOX °1 ANOL

tnjesadany z03 ¢
nr1od yemns -.»uu 1919333003 trusyyesads ELIETS

AENNL 33 swy 37 {eeg wa AI0N30q #3138 symay W3 3a0dd

e e e e T ¥ ¢

Qe s3pwiag Iviusouotyang 123

ord/amiry

janey .n-ﬁ-uucnu Iy

“-?2_— o..“nvo-ﬁ

39 Jusmarndag Wz

o1 L1311qmapne 3o a

fuyanp [[LEFY1
8a 3nq Apny

ll.l.tl-la,.\ll
bt i ] .t..ﬁ'ca.e—.-i.ﬁl

LT T T S Liveag-
!-t. W mAt

MWD 2 ot Ve 1o
W Nt et e gy

el st L T Y

N WA ) may
~vh 1 firimg
WAL by Fhwo s

nbex

UqRE udeq MANY OIIYA e3uIEm0d ng 03 sssdaw
§ 33943 Supanp eagzz0 ano 3383U03 J0u ppp .umuu-qscnu (111

*eJUIENI no )
=u¥eayAug 37ep pu

‘A1exdoufy

*a10dex a3 Asjap: 03 L3punyaoddo 3 107 nok yueyy

‘uoy3vzado
‘Epinsvem uouum:mwu.wu““

P10 Y Uy JsayY
~BO3 # jumyinsue)y 3 g --._-_.nhuu“uu“ ”_.ﬂ.ﬂ_”m-nf ol i

10 Jusmzandeg aygz

*338fcad s3y3 o saswyd seypavs
Ly Imp adoy

0 o3 gs
-uuun.._.u nnuuc- *313cy uoyININderg ursaIngg 330day {eguan

anauyfuy Lawuupieay 3 panataRI sawy oy

RIS1Z Y ¥4 TU O AN-GIVIST 0areng

iWMITI04 3y svag

99498  I1eem ‘angyq
00133 sapy 96LY
1oy 3o Lyunoy
AayTuy Ljunoy
Wlaoy Laueg <y

TR6Y ‘57 sunp .

—.!-,_l-l;."a
bk B ]

KLY 20 ANBYLHYRG

NYMYH d0 ivig

T o ey sy
ST ¥ Mwiie

e e ot B

e e e

[SICHeY

T e P s e

M e T

T



(#3113 sywysy)

"STqVI I31WN AYY SAOQE ILTNQ ST TLTFPUR] ay) JT waiw
1oy *Ap $3y3 uy paanposd ag (LA atwyanal ar31gg
Atep  -s1oys 9y3 IW3u uzazo ayy uy da noys K[penjuass
IL3A 23WYI0aL auL - *TL{jpuel ays jo sseq agy uyerp
uaql puw aesnyes Lgeafporsad frya YotyA apty a3
JO suopiwmaangy [ewengp ayy £q payvza[asye Qs
uoyianpoud s3wyaes] “sarempunorl Ysixaviq minn ug
fugdasaz 0q 113m 35 ‘e 3w PIUEwIp #q J0U [IIA Jlo%
=3F LITSPURT ayy ,pautezp rram 5 saps ays, YTnoyaty

*TET2IIE £qivau puw wiagny jo $8135tenb [vauaxm

=UOITAUD puw DYlayisam ey Jo votispradap juanezd o3
paxinbaz aq [[im mai1sds [osiuod UoEs0la pur symyaveg
Jupuoridung-tamn y  rwmails STYL 4q paieazd oq A[einavu
L™ 3ieydeat yongd  *qryspuer ayy ssoxse pasanaisuo
3q 03 waisds afuupwip axgnbax T8 w sayand sy

Ut TITipue ays dofaaap Afiriusmaroug o3, umid ayr

(o118 ndgy) , zeakseayaug 29 Araivayxordde 3o ryegupes
1enuus yIgy Lraiedapon >+, 03 wiinsd/saysut zg
Ataivaixcadde jo Livjuies [enuur saezapom -+~ sluryy

*yaind sy3 ja

PIF M3 Uo ITINg [IT)puvl ® a1 wagqozd v asgod

os{® Lem uyseq afeurrsp daays ‘Tiwms sgy3 yinosyy

Jurpoaty yswid -juawvorgauas jam Y1 #ITILI Jyouns wmrols
(rinjeu pus uvopyedradsy ssa3xa Aq paruaudng *zajea punoxl
Poyazsd jo eeuprrg *39m A[awazyxs ST 9318 SR
*(vakfsapur gs-sp) atay ydyy Jou sy [rwzupes 3 ylnoyagy

“aveffsayouy sy Jo TIeJuiex
Sinlipow ® °°°, 03 palueys aq pinoys ,zealfsagaug
Sy Ars1nngxcadde jo TIRJUTYL ROT LArsafiegez w +»-,

‘uorIngrod 2e3a [waswoa puw

JINJINE INFIVNISGNS 3Judnoad 03 2apia ug ea533wad
Hutzaaugtua S[qUII¥AT 153q ay) ya asn ey sggnbaz
PUR 01238 3aw *sizedar 2upzoautlus 3sed puv sy
U} pavojiuvam sw “sa11s pesodosd Y1 ¢ swapqoad ayy
g aryseydus £pdups syuvaewor Bugmorio; ayr A 111
T1tpuvr & Tupiwoag jo Aarnagzztp ays stjufozax an

siusmmo)

Itirpur] Kanyyavs fexjucg yenwy
1yodey Tupssauptug Aeuingiszg uo ERLT T L]

dealezvg

Wy

e

IR SR S SR AU N MO

JudINLY

. E2l1 w) quhu-mﬂ
fauop * T/

‘yoly
‘IIMNop SEYI U Jusmol o3 A3punizoddo uw tn uiald 207 nok unyg

"8143 nzg pun TuseyeL pyrodyy sxan
S10m1001 fedyaupey *TITIpuR] Lawijurg joriucy FenEx ay3 205 aop3
~ou uopsswdasd 13 3safqns 43} U0 z3wis Lw £q sIvacwod sip payanyy
v
*TI3pue] Legueg .ﬁ.us..w Teney sy3 !
07 #3picu uoyiwsedasd {s12) wwwsimig 33vdag [eluawzosgauy Bhefvi

SapIoy ~ny¢ avag

99L98 ¥yvAmy ‘panax ‘enypy
WIS 2314 965

$%104 31144 20 uawiaedag
ey Jo £3ung)

23urdug LHuno)

wigron Lruay 'y

Ir61 ‘sz aunp

05896 Yyeary ‘ningoucy
9910S xog ‘04
NOISIALG S32400S3H wILvN
ATANNG IYANTI03D

ToM3uy ayy jo Juswredag s3elg pajun

Z
i
I
|

Bgm s e e




e e amrvame P A T ™ T T e e e

-~

-

qs/

zasugbug Ajuncd
VUARYLIN FOHTUM

= :

"8anok Aing3 Axap

3
3
O
i
1

:-‘r..'.;\-nu)_-==‘-+«...a~..2; i

+gauswmos Anok 103 nok SueRyL

sguoT3TPUCO TRET3 Aq pajoasie jou s¥
8378 TITIPURT 9y} MoT=q J9jumpunolb ayi 3o (8T Y3 IeYl S5I593
pToT3 ybnoI3 POYSTIqUISS uaaq sey 31 <(g8u ,0°€ ¢ ATTedTdil)
afqel 393em 2yl aroqw 3333 s°0 30 yjdep ® 0} UOTIFARDXS pajyull
aAwy Yons B¢ puw pajwiauab oq Aem eyl guatqoad ajeyoeay arqyssod
ay3 3O Diemw 91T 9N reyeyey 3¢ TTTIPURY Bupistxs ayy 3o uoys
-uvdxa ayj O3 UMOP panoliwu usaq swy 0318 TIYIpuel Aaejyues apiA
-puRiSt uv jo 9OFCYD ayl °SI13 @Yy ut paqraosap 8e y99foad syl
o3uy paisabbng Kousbe anok sebuwyd oyl pajwiodaoduy aawy 94

et

+goaguod Ayyrend {ejusEnOITAUS JO BIYFFO I £q paasanbaxr AT3usd
-21 w2 @0F30N uoyjvwivdald juawdleds Joudmy [RIUSWUOLITAUZ IIRIAP
oy3 uo ZHET ‘ST Iunl pesjep I93391 1ok o3 bujpuodsax Iie 8M

5
-3
¥
®
4
i
A
:
L}

1953roud TIIAONYT ZAIM-ONYISI
VAV GHI HOJ FOLLOH NOTINUVATd
INFHIIVLS LOVIWI AVINIWNOHIANG LIV :1030EAS

tgauop *3IH aead

05896 IH ‘nInToucH

99105 Xog ‘0 °d

aofIuI Y3 3O quauzawdead *S°N
UOTITATA 830IN0S3H JIIEM
Koaang twotboT102D

JITUD IOTIISHA

geuop *1 uyuefuag *IH

e enve s b et L L Ll e e

- £geT *Z 3enbny

PRI WYV TYTIV 30 3
1TRUE 30 WLy i
SNUOM JNaNd 40 AN3NiHY430 E
WAV 40 ANNOD E
e e
VAYDYAAYRD

IS INOHEITRL

NIIOND ALNNDD v
VUMVLIN FINIEMVY VHONINDN "L ANOL




I N Y SRR WU R Y000 N O N U B IV B IO

LSATSHY

Laduplul a3yl puw Jafrury

‘313104 uoyirand

~844 IUIWIINIS 3Indw] | RIUIMUOJLAUT JjeIp puR jJ0day
Gupaaaugbul Asvumjiaad Yy uo 13530 03 SIudumod

au BARY ‘310331343 ‘am pun fa33wy JO juamiaedag Iy
333}3% ALaSA3ADR 30U | |IM SBILS (LLJpuUe| Adwijums ay)

peney

0 fyuno) ayy J40 ust A - :
R p—— 40 AJUNOY YY) 403 LLLIPURT AdRJjuns IpIN-puNis] 8y

AMVSSIIIN ISKOISIE O 99495 1IN ‘anyp] .
Lty jo A3uno)

14304 3341q9nd jo “3dag :

A3a3ubul Auno)

. e3pdoN Kavay “JIN

2861 *8zZ aunp

BRL98 LIVMYH “INHN
LI X009 4
LYAVYN 40 AINNOD

d31YM 40 1N3IWLYVdiQ :




-t et

Y3LLIT S, THSVAVEVENK “BN 01
AYVSSIIIN ISHOASTE ON

A e A

O

WAAG wisvg ALINIZL MM a ik Ny

Sunog «gegey
3y oy
L "s°x 133

*fiay

3038Ulpro0y g7
Favelequany o3 Urapz

Ty i

.Anou-unqu

*‘Ietucersd IMIn Lq PIAITARL gop IYFinamm SIYL +iuem
~%02 03 h:.!uuomao "3 20) noL AUWYY  agpy rys 3w 28130 o0y Um0y
00 savy pow 35308 nowu-._-ncun 1g 1fqne L't ] n-___—unac.- -b!—oa

ZWET ¥unp Srrproawy Limg
~TuTg [ei3nsy Fmuy “310dey -:«.--n«-.__n D-.:..:oum puw

*3}304 _83:-._93 urunieyg Irdeg IRusmuoafaug Iyvag t33efqng

VITI0H ay 1eag

9996 Irrnng tpungy *anyyy
- W3 gy 9y

Ty z0 £3unoy

aon axqng 12 Jusmyapdag
i 117> ] &yunoy

LEt= 0T Enun. IR

06T Linp ¢
20 [TEmt npnuoy

-.n:ﬁ.lon_o-ﬂ.n-n:-: Sy
) avanny Baumetay sy

Bouepy je lfemeq jo h:m._mﬁ.s
~ .

3ty Y O or o L I A |

e
LR SR

e

e

g

M\_.".‘.&,uﬁ.‘v.@:m-“

b s




'SR o R ARORN GRS B S SR B oY Co o Uyt Ll (1 & W &

$eny 331150 RILvaH 10400
194300) A3jLen] |uIenQajAu] 0 ”utwm 33
YI[eI JO 40129450 .
V13 9§31 :

as/ : ATy

aasuybuz Lyunod
VHAHVEIIN JONIHM

. ‘Lvaanugs
e/

*MIJARS JOF 32[}JO0 $ 2
sanok Andy A33a u_“u““ HWLW.H mu“mw“mu“mo.un Eo:u..:uu..kz:wﬁow-“uuw.__ﬂnn u.u_um“ﬂ-%
) . “YOLSINISIP 3O A2NDS 3
gquaumos Inok 103 nok yueys Airupuy|3.d 03 anp Juneu U} |eauss aan nuu_wﬁwu-uu L 1'p} u"mn um“_.mw_.—.om:n_za

~uoy3eIousb aivyove] azTuyuiw O3 STV ISIPA Y3 aaoqw 3933 §°0 %3

1043U03 21wyanag 30 padu et
UOTIRAROX3 JTUTT MOU TTTA TTFIPURT AU I¥ suoiezadp *SUQTITPUOD QN J3ien “_.w uwo:-auwﬂuwﬂanw”um“__uﬁgcm-“u"-“ﬁ .w“ u—c___—-.. a5
1vpT3 Aq pe3inajje jou puw 18w 339 0°L Kioyvupxoadde 3u Krivordis »"UDLLAIXT 3] 03 PIAIJLIQ 10JIIIGY S} WEIY 0 ..P;g“u 3_ wmu__u:: R
9} 97qV3 2339A 8yl IWY3 PIIVDTPUF SBUTPUTF Byl °ZBET JO I13qual LTI5102 UN320 BY) £Q J3yYumy PAINLED 3 pLnOA 3} E.__x-u:g-_ ug“. 9_-“__“:;
-dag uy 2378 TTTFPUPT RYEAPM Y3 I¥ [3Aa] alqel 393¢A 8yl Paloy 31039 PRIALIP LLAA 39 PINOYS 33TyIRa| )L, *pains oS co.:h :_.". pa
—juom fenex Jo A3uUn0) Y3 O BYION OFTIANA JO Juuwdaedaq Syi pazrsaval 3y £
. WAL jJo A3puenb ayy pus Ayptend 3 22
+1013u0) A3FTEND [PIUAMIOITAUT JO 8ITF30 oyd Xq pajsanbex Ar3usd S-ﬂ.ﬂwﬂ “u"n.__wuuw u_wuw.a.usc_: 3605 330018 ..u"“._.mzcwuw:wﬂuummuuﬂu
-2X 8@ 39730N uoyiwIvdaxd Juamalwig Jowdul [TIUANIOITAUT IJRIP 33} Al u<n .uuaamuuu“wuuwumuw_owpﬂnnu_w _u_—.._ua w:__. S 2003 aatans 10
ayy uo ze6T ‘6 ATn pajvp 193331 anok o3 buypuodsax aaw BN Prajsuy peaB molaq 393 A} 3 »uﬁ LLsipur) un-awuna“-w”n“ﬂ .u_w“w:unﬂ.:u 4

123rodd TIIAANVT 2AIG~GHVISI

“vojyesodio) {imo) "Y'y
IVAVN 3HL HOd TOLION ROLINEVIIYd ___‘3oday Supsasujbuy Kueupmypadg *pyspuet Aivyjurs tesjul .
INGWILVLS LOVAWL TYINGHNOMIANR Lavdd :1O3rens *1043U0) ¥R ‘€°E°L 33910005 Uf 200 240 S 13

*9 U0IEIIS YIIM Juamarsle 333)dwod Ul J0U BAW .
0 JUuta02 PuB MIJARS 03 SR Bupmopw .“ow nef __cﬂ___.— s

138fosg (LJpur] Aumjung LRa3ua) jenwy ay3 do) (S13)

pasadoad 33afqns ayy u
ININTD *IW 2edd

\E )
10896 IH ‘nInToUOH WHININS JIedu] | NUIUAIIAUY PISodasg U0 $IUAI0) o) I3IBRY  13I[ang
8LEE %od *0 *d .
TIOMEH JO 93¥3S N300 "Iy deag

yateed jo jusumyaedaqg
YI[weH Jo I030311d - u&nmo."m:uu:._ummm“ !
yIVTD D SITIVYD *IH : yeney jo Ljunc)
; Y400 418N O wImedag '
. L it - Jdaaujbul Ljunoy
= e mria v N0 Lauay "oy

L T L TS *
T TR ‘wve) St S
£86T 'z 39nbny

WD 8 o el t . ;
Y ‘-‘ﬂ.[-..”ﬂa, 850 °6 h—:n-.
WS reEv WA YOO
!l—ﬂ:qﬂ“"..ﬂﬂdhqg BN o v ey [Py R R ,
SNHOM 2NEMd 40 ININLUVAIT phia e MLV 40 ANTIUNYIIG :
- e b . N
IVNYX 30 ALNNOD e Y HYMYH 40 ZLVLS ;
:uu?az_“ -—!;Ounaua_.-n IR LI
YRYDYN AVID VTS 9 W) [ nd l-l-..c“.
- N ¥ "
EHmEA wourm w
VUANYLIN ONIHMYY VHAWINOY "L ANOL

e

-~

 hinnir e

s

J

B L



e e e e e R R A

JUXA[ORIIN

oy
N1k
2aeuylug Lyuno)
VAMRYIIA JONTUMVI
gicEILN UIIAF] \_m-

IR QUYD,

\S\SQ

LFSEPLED 34 ]

spagseappE puw

po33TANTD IT oAwy o3 £13 TITA M pus *jzodax syy Jujpardes
samy Amz nok INY3 EIUVCMOD Auw JJoqQRe SEERT  *99J30H UOTIMT .
-wdozg g1 Y3 3o £dod> ® am anok 20F PARPIWIIW vany IR

»fpnas TTPIPUPL 3
10 JueedoTUARP IND U IWLIIJUT LW Supmoys 303 nok yueyl

b i TR R R T

ezt Ty GRS 2 N TRT AN ST

syonm Liea nok jowyl

c 330f01g TTF2pue] favijueg epia-puvys] jenry,

TITAGHYT KEVIINVS SOIA-QNVIST S10Ar€n3
g9t96 IR ‘yenwy ‘ongil

109178 wuedwyl &%LT .
vanpymy, vayol

€961 'y Lawnuep

TR6T LT 33qmIdeg

o9Le6 18 ‘enqyl
wuadnx §¥IZ

sq3 uo L3aed peitnsuoes w eq o3 ST PINIA X

1wawqy “af ivag

99296 1M ‘endyl

100218 BT S6LY

sunay jo &Ljuncd

ajzopn 2314994 310 juamiiwdag
sauqy swaoyl °3H

et A e,

v

o

e e ¥ i SR EIAT A s L i S Nr‘gu;‘-;h;_\.-i_ﬁ);,;-ﬂ

b i ks b Jmd ke N

o “_,-._'_.,.,.......a.'...f,.._x [P LTI NIT PR PSSt

TR




O (N OO SR (o W00 Y U [ P Y GAUOY N GO B G O VO Wt S e . I

*q3ya patiduwod Juyeq eaw (sat120dozg fvanytny PUT JITIC3WIH JO

UOTI33I0I4 4] JOJ SIINPIOII 8,UOFINAIIRALY 9710191 uo ryotho)

A1omTAPY) 008 ¥ID 8C jo suogstaoxd ag3 jwyy Louadw I%13p37 a4} Yija

&7733A pynoys juwogrdde eyy ‘(esuaoy 10 1twrad ‘aajuvaend umog

. : © ‘Buypung *3+s) 1UdusATOAGY [wiapag Luw mwy Bupxwizapun agy Jy

I

*830013@ as13apw Luw ajedau 3o ‘e1vldrim

‘PICAY 03 SUOTIVPTILODRZ 1Weogitppy apracid Lwm am ‘pajup;
-u¥IBQNe 9q SIIINOWIX JURDFITUNLE JO D0aISPXa Y1 pynoys “cuoylw
~N[¥A® JOF @DTJJO INO 03 PIPAEAIO) O VI[NEIIT A@AIns agy 1vgl puw
‘waxw pesodoxd sq3 uyyiim 3sy¥olodwyaaw pagpyrend w £q pajonpuos
9q LaAIns QOUNESTWUUCISI W 'HADIN0SII UD 1095390 um aawg few
.3943 £37AT30% 329f0xd Luw 03 zopad ‘Ix¥Q3 puamodaz as ‘axozazoyr

*®91w j0efoxd |
pasodoad ey3 up smispxa OS[® 9821IN0IAI PIFIEIUSPTUN Lrsnogasad

Iegq3 ATanyy sy 37 ‘angg *2938y3a1 J9Y3T2 wo FyINYL J0) wjIa3yId

Y3 199@ LW J¥Q3 §VIINALII JO QIUIISLXD Y3 stwIaax L1yugaga

ay3 uy paionpuod (w)faaine "rasgmop ‘SN DYI0ISTH JO d338f3ay

: TRUOTIWR @7} uo UGTSNTIUT Jof arqydTla PaujuwIalap udaq aawy

3Tyl J0 ‘maoeyd OFIOINIH JO Ieisjlay TRUOTIVY By} IO Iaispday

TISA¥H 943 uo PISIT oXv 3wy} sapjradosd 0110181y uo Ind00

jou saop 3defoxd syy3 Jwy3 mawdIpUp sprosax Jno JO A3TAII ¥

A1uncy tuney .
393f03g TITFPUST Axw3juvg epIa-puvisI ‘SIF  :103rang |

UNIQ ‘3Ivemalwuny puwg . . ;

HNIA 997330 Jupuuwrg TRATAL m avea

101300) £37Tend teiusmuoxjaug Jo ad13Jo :on

89196 Trvary ‘enyyq
393133 S01Y 96EP
Teney 3o nﬁcuou *
$XI04 OTIQNd Jo Juawrisdag :
wIISTUTmpY . wINgl s¥woyy *Ix !
8%3vg #Iyg .

I
. ‘s £xwnuw :
ok Ly3zedurg 18 G vy whiy cet e ¢ m
o09rL e T ,ns.aiihe.! |
. - "
~BPS IV @0¥FJ0 ano 39wIuo0 eswerd ‘suoyigend a i) oava it of ﬁ
1 £} Luw eawg nof prnoyg sttt s SEOMNOS Y TYMNLYN ONY ONY 40 LNINLUVIE] . ;
- Bulih-ﬂ.ﬁ.l AVYMYH 340 31V.iS
PRSI M oty W Jente
SnOrtuug
£gex ‘g u.::.n-u — .
T ofng peandy
¥Ivqy swooqy can T
!'!’l!'i hsyptabasind
WHReTEC) Ding ARnIng

DALY W TN X

i
3

o _ S - ey LI FB ¢



qs/

Iagutbuz Lyunon

VUNHYLIN FONFUMYT ““

‘ganok ATnay Axap

"TI¥FPURY ay3y 3o juamdoraaap TRjuamaa2uy ayy Lq paaynbax
sv A1aaysssaboxd auop aq TTTA BT4L  *spuls (wojboroowyoiw

-Z=- abeg
£86T ‘T 3snbny
WIRbeN *H uojyETEd ‘IN

S1qy8sod 103 sasbne puvy Aq swoxw pues ay3 jyo Kasans orewsy
~-8i% v 103 aay3J0 UOTIRAIANBI DTIOISTH 93e3S ay3 ja sjusu
-8110nbax ay3 o3 mxojuoo TTiA Juawdotransp j0afoad ayg

‘89318 a3epypues ayy 3w L3TATiow Tedtboroswynie jo aouapyao
Auw 10 mayye teostbotoavyszw ou PI3RITPUT 3  *9271330 Inok
0} papavmroy uasq aouys swy 3Jiodex Asaing Syl *our ‘yyeavy
133uUa) Yazvasay tesyboroanysav ayy Kg (evyeyay puUR ‘numy
-nuny ‘ndyy) se3ys AINPIPUELD 92aY3 3yl uo ZRET ‘pF 3Isn6ny uo
pawroyaad sem AoAINS 8IURSSTRUUODAX Twotbotoaeysav uy

“1oa3uo) A3rtend

[RIUdUUOITAUT JO IDTIJO oy3 Aq pajsonbax A13ua021 se aoyioN

uopyvawdarg jusmalzwly 3owduwr TRIUawUoITAUT JJRap ay3 uo
EB6T ‘9 Kriwnuep pajup 203397 anok ¢3 Buypuodsax aie oy

LOAC0Yd TITZANVT FAIH-ONVISI
IVOVN 3HL ¥0Z FOIION HOILVHVIAHA
INZWAIVLIS LOVIHI TTVINIMNOMIANG JJAvdd 11J3rans

twyebey *ay aweag

60896 IH ‘nintoucq

TT9 *0d ‘0 *a

. TYeARH JO @3w3s
83D0IN08Y (RANITH puw pueT Jo jusuyavdag

8YIRd 23v38 JO UOTETATA

A0CINIISTUTWPY JURISTEEY 8Yavd 23w3g

vyebeN *H uojeTEM ‘IH

EB6T ‘Z 3snbny

et s iiass b2

-

It

L L ICTPPOE STUR TN

P

e M N Ly

SR8 KYAVH TYTIVE 3O
LTS 00 Mk
SNHOM OB 4O ANINLYVIID
I¥I¥YN 40 ALNROD

2noc-ca OLITTRL i
e 3
HECEM BnOmdiaL - M
YHANYLIN IONIUMYT VUNNINAN "L ANOL H
R O e A e
7

B —



o0 Coy ) Ly £y Iy TR O

292IN039Y [WINIVH pue puw] Jo pawog
uTRITey) ‘ONO ARNSNS

=52

fzanoX Agnxy Kxsp )

JuomIEIe rasuodssx STyl Jo ssausyey Wyl 203 erfborode en IpgsT ‘z Axmouw
oy f s} 3sanbaz sy Jo 3dyesex aoj suyrpeep Y3} IVYI 930U 8y *
1L

aoauifuy Lyunc)
VEHVIIN HTUMYI

. ln\\
‘ganok L1 Lxop

*pRESIIPPY pUR DITITIVID IF AWy 03 A3 TLTA A puw

‘aanwy Lem nok 1wyl sjuommod fuw Jyoqne IEWITd  *oul ‘pIeaEH

Xuo) Yoawasay (waylojoomyday o Jupyn eyousxg *axy £q auop

sduipury TwojRoroamoaw ayy 3o Ldoo e puw 2dp304 uojiwaed
=213 SI3 M3 Jo {dod> w amn anok 103 pIYOWIIW IAWY IN

Lpnys ano
30 Juadolandp IYI UF ITAIIUT ue Suyaoys 2og nok queyl

ROILVHYATEd SIZ ~ AIHNOD IV
H0d TIIIMHVI XAYVIINYS I0IA~@YISI *X03arfdns

tou) "I amaq

60896 TH *ninjoucy

TZ9 xoq “0 "4

TrEsRy Jo 31938

2222N089Y (EANIVH puw puwl 30 pawog
urIry) ‘oup nammg "Il

€861 ‘T &amnxqaz

*s3avday asxaAape Aue w3wbyyTm

03 pafordue aq prnom YoTUM seansesum 3O UOTESNOSIP SATITULZap
apr1soxd (y puw {wa3ysks TrFIpuer pasodoad 243 7o uoriwvxado o3
PRIu{ax sjavduy wrej-Buoy IS0 Auw worj puw futalayl sjuruue;
=Uod pUw ZJOUNZX J9IPANIOIE JO SIUSWUCITAU® Dy3wnbe ojuy abzeys
-830 mOIF ‘sJucwyoaTats ojjwnbe ojuy Euyyadvery sjueyngred aayzo
A% SJUATIINU WOXY ‘ySTINI Supmorq WOIZ FAEN puUR SIJINOERI yans

o3 misedut mae3-Guot ssszppw (¢ {yIomaY

% I9Y30 10 UOFIINIIIVOD

WO} s3I0 puw FWIINOEIX yans o3 s3ovduy Livzodumey S3N28YD (2
t{Eutysyz *6°s) Jowaayz wmn axrqud zo teasr puw rseiorq ayeyy
‘sjuautoIyAul ofjenbe Kqawau L713uepr (T ‘513 WYy QITY paoaIIivw :

yowa 103

ITYI s3isabbns sedanosey apjenby jo UOTSTAYg Ino febuas

Atave syy3 3w 320338 uoyjwrvdead ay3 IsyEsE o3 2ap10 ur

~U3IIOF Byl MatAeX 03 pue Xjaed paITnsucd w W PAzes

*s13 Guymon
a3 YeIA A

‘yenuy uo suwzboad puw saTITTIqIsUCdSer JuswabuLew-2510089% Ino

32833w Ky3oezyp Lvw 30efoxd syy se yanwsguy

*ndfy 2o numynomy

A TTEIPURT ASU ¥ JO JUSWYSTIQPITE IO TLTIPURT wyexay 5upysyxa
3y} Jo uoysuudxa syqyssod yija ‘syrIIpuEl pue BUOTIRIS I0JBUVIy
88NJ01 zo weysis w wBAtoauf 3Faefoxd ez Jwyl puw3IsIapuUn: ay

‘a320f01d

TTTIpuvT A2w3jjueg OpPYM-pURTSI Tuney, ¥ 307 #3730N UOTY

~er2vdaxd §13 9yl JO UIIITING UOFESTER0D A33Tend TwjusuoOITAUT
ZEST '8 IequIasg eyy ug fuorivogrqnd o3 -ucom-wu STYL

6ETT-042

MRl 3 ) By Wi
Swwt 3o

1eIRqY N awved

99L96 IH ‘TUneN ‘enyyl
I92I3T BOTH 96C)

¥eney jJo Ajuno)
‘@iz oTTqnd JOo Jusuryzedag
wIRqr STOOUL Iy

ko
1ToH *za

SORNS HYMYN "MNIONON
wsroe 9 4
STONNOITN IVNNLYN ONY GNYT 40 LINZWLNYLID

. HYMVYH J0 2lvis

Lo T
SROUSY u T

. B - T ——— e AL D e Gy



J039IISTCITPY BYITg 033
g ‘D 'X

1IN0k Lrexadurg

"YoI¥ aurreloys
3utayofpy eq3) wory Iov1jap o3 pamoytw #q jon vasonunuunucun

Pasodoad agy *drazs 3wzp aq3 s Tram wv pazyudosea aq plnoys
2378 wywyay ayy yo T¥ 2w augiazoys Yawaq £Lpuws ayy jo sangea
uagivasaex ayy jdaaxa P2ALIOAUT WISPIOIUY UOTIWRADRL OU eaxw oxayy

$3UIBDUD) IWUOTINALDSH

*ATe3wypamy 09pL-8P2T IV @31230 s@319
OII0ISIR 2q3 Aryjou aswa[d 'woriansisuocy 2uyanp paxasoosun axs L34

10 ‘sypdaay; ‘9310¥113I¢ B yang SUFYNal [winiind fuw Jy ‘xeaamnoy
‘sexnjiway (wordoroawyosw Jo [¥21I0181q Jo 90GapiAR ou paIaaoasun
£3A41n9 243 sy juradpuwys 1%012003vydaw Ow WOl S3II8 TIFJpuwyl
umynany puw ndgy ag3 yo @0y04d aq3 qiym warqesd om 938310F ay

87Ul pajrodax puw (qitvay jo Joomiawdag) Uanivlg pasyaay 133 1370

‘§*ez-pce UoT3098 Y3t adueyrdmos U} 28q prnoys jusmroejuysip

"TITIpuny ayy 30 UOTIONIISUOD Byl Bupanp Paiwdor aq prnoys
steying Luw Jg

ITtIpuey ayy 7y paioagiw Ayaszoape 9q Lwm 831s0dap fpues puw

unp sy3 yitm paj¥jsossy S32IM093X [wan3Ino 3eyl sazyulopag jeney

Jo £f1uno) ey Y3 81 3331 DII019TH JO UIBJUOD ay) ‘£¥1uanbasuoy

€86T "IT yoxey
T 33wg
WINWRITX SIUPIAW] ‘ap

R T

 ————— .

“I0WIUT upRERX Avm 3FE0dep JIjrIve uw FO Fjuwumasr Inq Artworzojeyy
PaqINiNIp Udaq Eey waliw 14} JO swos 3jeygy IzyuFooax an  "pejoedur
8q o1 alIv ssunp puws usya Jujroa zadnw £q 3uypisey teor20(0avydax
92RJINEQNE PUILWOIIL PINOM ay ‘s3rsodap (wanino advpInaqne

081% Inq sreping £1u0 30U dgwiuod wayjo s11s0dap Apuse esayy

puw moaw j38foxd ay3 Jo uoyives T8Y¥G ay) uj puncy saw si1ysodap
Apurs Ing “waaw TITIpuny paivudsap ayl apysino pasapgsuon

oy qoyya Junp eyl up patasodun Buyaq sreyang Joy tuyivajod w s7
21243 3wyl uogusw saop Jupy) "A0a8mol ,"vaiw Apnis ayy 3o qixon
sfarIva ay3 uy puw S33prL ayy Jo Jenq ayy Juorw Paledog a1v vaan
a4l ny 82119 [wdatdoroavyoaw Jofww, 8Q1 Iwys sajou Jupqy) “‘wvaly
Joafoxd wymyay ay: up Aquo sa1ys OJX018TY paisalding [(y)puey ay:
A0F W3118 231y1 393 }o Loaing S20wgeTvULODaX TWOTROTOAEYyDIw ayz

1901a3U0) S331fg DF2018TH

‘827108 uoriwiwdoay 813 ays

T pessalppe j00 swa sifs L¥27I0185q puw twofRoroawyasw asayy

03 owdwy agy Iwy3 @jou 9x ‘sajys twaydopoawyosw puw 91203814
Usouyun Juy3dajie puw vaiw alier % 2ugQINISIP Jo [wyivajod g1 swy
TIvIpuet Limijuve w 3o adose 843 asnwoaq UIadUOD Jo ST 3Dafosd
4L "201370 Ino o1 jrodax Laains twardoroarysae Burfunduoooe ayy
Pue adtioy uopiwmawdaag §13 @43 ro £dod w SJuppawmiog JX0F no& yuwyy

T :%0=L=F ‘IX 90-F-E ‘0¥ 'IZ '8 't :zO-Z-T WNL
323f{0Id [TFIPUNT A2witung Sprg-puwrsy Tehey ayy Jof
90F30N uopIwiwdarg gr3 oyl uo WIwwo) puw aayaay +1a3cens
IWANWRITY ‘ay Xwag

BOL9G Yreawy ‘engypy

133315 A0TH os6Er

SXI04 JFIqnd Jo vamiredag
fenex Jo £juncy

Ieauzuz L3unoy

WINUITY FvIIAn] ‘ay

nomﬂ.nﬁ&uhlﬂ
BRI oY Gw v - - *
AT AIONON
e Y
TMIE LT 40 RO
BRDUO08 2N TYUNLYN ONY ONVY 0 LNIMULNYL2Q

KYMYH 30 31V1g

L O e T s )

N




aujrozoys jusow(pw puw dyizebeap ay3 o3 85320¢ PajITIIEIIUN BT IXBYI
. 4e41 aIngua 03 TTIFPURT Y3 Jo uoyiwsado pue juswdofasap ayy Butanp
SpesI 9300w TITIPUYY 9yl 03 Prud aq TTIA HOTIUIIIT ARTNITIIRL

L.

*A1ejuypatmy patyyiou aq TITA 82F7IJ0

80375 OJIOIBTH a3 ‘TYTIPuUT oy3 jJo uoriwaado 1o Buyisel ayy Buyinp

pOISA0OBIP 919 gufewal TRINIIRd Lue JI  °TTTIPURT 8yl JO UOTsE31b

-0ad {ejuawnyouy ay3 Xq paagnbaa sw Arasayssezboxd auop oq TTIA BIYL

*gpuyy Twojboroavysiv sovjansqns 103 sagbne puwy Aq svoiw puws Iyl

30 Keains oyjvuageis ¢ I0J 90FFJO UOCTIVAISEIIL DTIOISTH 23WI5 Byl
3o sjuswarynbal ay3 03 wojuod TTIA I0afoad eys jo jusudoransg

*ToI3ue) LYTend TRIUewUOATAUZ JO aoT3J0 Ayl Aq peysanbax
A13usoax sw oop3oN uopaviwdexzg juomeiwys joevdul IWIUAWUOITAUR JjeIp
Y3 uo €86T ‘TT YOIUH paiwp 18339T Inok o3 Buppuodsar aiw oM

123rodd ‘TIIAANWT HAIM-ONVISI
. IVOVY JHL ¥0Z IDIZOK NOILVHVIIYd
JHIHALIVLIS LOVAHI TIVINIHWHOMIANI IIvdad 3103CEns

tang I Iead

e e e 1t ot s e e ki e £ A

60896 1IH ‘nTnIoucH

1Z9 xod "G °d

TIeARH jO 83R35

qs/ saoanosey fvanjwy pue puwl jo Jusunawdag

S)Ivg BIVIF JO UOTSTALQ

aaaurbug Lunod I03NIISTUTHPY 8XIRd 239315
VUNWVLIN FOHNIUM ang "D *X Aoy "IN

\‘ )
.mu=0h A1nay Kxap

+asn feanyynotabe arqyssod pue Suydeospuey pauuwid Aq pasoxduy oq
TITA TTTIDURT pa3atdwoo sy} jo s3oadse [ungya ayy ‘“ITTIPURT 343

10} pauuwtd SuOTITARTa MOl Areajaurex eyl Aq pajebyIw o9 TITM
uyerd TeIswos ayy uo T{FIDURT pajardwod ayy Jo punom Moy ‘Fuot ’ £86T 'Z 3Ienbny
ay3 3o uoyenIjUY TenstA aylL ‘s33ods 1ajem pue Buyyeyy 103 wIIW -
SEL0 HYMYH TYNIVH WY
LIULE B0 960y
SHHOM 21187 40 ANINLHYIID

‘ Ny 40 ALNNOD

-z- obwg
- £A6T “Z 39nbny wimpoe Linnoo ".i_..u._p!
eng *9 ¥ Kog *IH
HEL-TeE BNOHJTTAL
. WINNOHE ALNNDD wOAYH .
YHNNYALIN IONIUMVT VHANINOY "L ANOL i
- |

M s

e e ST T AT




[.7)

APPENDIX D

COMMENTS AND RESPONSES DURING THE
DRAFT EIS REVIEW PROCESS
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