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PROJECT SUMMARY

GTE Hawaiian Tel Fiber Optic Telecommunication
System from Keawaula to Mokuleia

GTE Hawaiian Tel

1177 Bishop Street
Honolulu, Hawaii 96813
Contact: Joel Peterson
Phone no.: 8314072

City and County of Honolulu
Department of Land Utilization
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Island of Oahu

State of Hawaii

R. M. Towill Corporation

420 Waiakamilo Road, Suite 411

Honolulu, Hawaii 96817

842.1133

Attn: Chester Koga

Access easement for Air Force; Open grazing area;
Undeveloped open

Conservation and Agricultural

8-1-01:07 Preservation; 6-9-04:06 (Parks &
Recreation); 6-9-04:07 (Preservation & Parks &
Recreation)

—
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SECTION 1
INTRODUCTION

GTE Hawaiian Tel proposes to install a fiber optic telecommunication cable from
Keawaula to Mokuleia on the western end of the island of Oahu. “The project involves
the installation of a single continuous underground PVC ductline that will be
approximately 28,000 lineal feet and measure four inches in diameter. The ductline will
begin where the Kaena Point Tracking Station (KPTS) access road meets Farrington
Highway, and continues ﬂong the mauka shoulder of the access road in an uphill
direction to the 1,200 foot elevation (see Figure 1).

At this point, the line will traverse in a descending northwesterly direction along an
existing dirt road parallel to the existing coaxial cable that runs along the ridge line
toward Manini Pali which is a ridge overlooking the beach on the Mokuleia side of
Kaena Point. Approximately 15,000 feet of ductline will be installed along the Kaena
Point Tracking Station access road to Manini Pali over mild to moderately sloping
ground. Beyond this point, the ductline will traverse down the steep grade to the base of
“the mountain. The ductline will then continue along the mauka shoulder of Farrington
Highway and east toward Camp Erdman. The new cable will be linked to existing
Hawaiian Tel Company facilities in the vicinity of Camp Erdman.

1.1 Purpose and Objectives

The purpose of the project is to increase system integrity and to ensure additional path
diversity. Nearly all interstate and international communications entering and leaving
the State of Hawaii over submarine fiber optic cables are at the Makaha and Keawaula
cable stations. Satellite communications links are provided by the GTE Spacenet
(Contel) earth station, the Kapolei earth station, and the AT&T earth station. All of
these facilities are served by one facility route that goes from Aiea through Pearl City
along the Waianae Coast to the Northwest end of the island where the AT&T Keawaula

1-1
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located.

Although AT&T has its own fiber optic facility, it follows the same route as GTE Hawaiian
Tel's. Therefore, 2 major catastrophe such as an earthquake, a major inundation from a
hurricane such as Iniki, or a construction accident along this facility route has the potential of

destroying most of the interstate and international communications from the State of Hawalii to

the rest of the world.

A diverse fiber route that traverses Kaena point to Wahiawa and continuing on to Honolulu
would enhance GTE Hawaiian Tel's ability to avoid such a disaster and other legal and

economic consequences that may result from such a disaster.

The Makaha and Keawaula cable stations provide the only fiber optic facilities for interstate
and international communication traffic along this route. The objective of the proposed
project is to offer a secure protection system by providing redundancy for all existing and

anticipated communication requirements for the state that traverse this route.

The purpose of this Environmental Assessment (EA) is to describe the installation of the
approximately four-mile long GTE Hawaiian Tel fiber optic cable. This EA contains an
assessment of the potential environmental impacts associated with the construction and

installation activities along the proposed route, the operation, and the maintenance of these

fiber optic cables.

1.2 Project Location

The project site is located on the westernmost end of the island of Oahu and the proposed
route traverses the ahupuaas of Kahanahaiki on the south, Kuaokala at the highest elevation,

and Kaena on the northern tip of the island (see Figure 2).
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SECTION 2
PROJECT BACKGROUND

2.1  Cable Technology

The following is a discussion of existing telecommunications cable technology and how the

determination was made to use fiber optics.

2.1.1 Copper and Fiber Optic Cables

The alternative to fiber optic cable is copper wire cable. Copper wire cables function using a
large number of plastic-coated copper wires housed within a plastic or synthetic outer casing.
If necessary, steel or other protective materials would be added to ensure strength and
resistance to abrasion and breakage. In order to receive a voice transmission an electrical
sigﬁal must be sent through a pair of copper wires to a receiver, where the electrical signal is
converted back into sound. A typical cable, approximately 4 inches in diameter (without the

outer protective casing), would house 600 copper wires with the capacity of approximately

3,600 voice circuits.

Copper wire cable will also require the use of a repeater to boost the electrical signal over
long distances to ensure adequate signal strength at the receiving station. Repeaters are
necessary approximately every 6,000 feet and require a high voltage power source to operate,
Repeater dimensions for a 1,200 voice circuit are approximately 1 to 2 feet in diameter by 3
feet long. Thus, to accommodate the 4-inch diameter copper cable described above, at Jeast 3

repeaters would be required every 6,000 feet with a requisite power source supplying power

to the cable.

In contrast, fiber optic technology relies on use of optical fibers and the transmission of light
pulses which are converted into voice signals by the telephone company receiving station,
The proposed fiber optic cable would contain approximately 48 fiber optic strands and would

be housed in a plastic and steel casing no more than approximately 4 inches in diameter (see

2-1
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Figure 3). Like copper cable, steel or other protective materials would be added as needed
for strength. Every two pairs of fiber optic strands would be capable of handling
approximately 32,000 voice circuits, for a combined total on the order of 384,000 voice
circuits (2 strands = | pair, 48 strands = 24 strands working plus 24 strands protection, In
addition, in order for a copper cable to achieve the capacity of a fiber optic cable, it would
have to approach a diameter of approximately 8 to 10 feet, would Tequire repeaters, and a

high-voltage power line in addition to the copper cable,

Fiber optic technology was selected because:

o Fiber optic cables provide superior capacity and do not require high-voltage

Tepeaters;

® The smaller diameter fiber cable ensures there will be minimal disturbance
necessary to site the cable. There is less land needing to be graded, cleared
and stockpiled in order to site a 1/2-inch diameter cable versus a 10-foot

diameter cable;

® Sensitive areas that might otherwise be disturbed because of larger equipment

and increased mobilization and noise problems would be greatly reduced;

® Length of time on site would be greatly minimized. Sensitive military
communication tracking systems, public or open space areas would not require

a lengthy stay by the construction team and therefore would minimize any

hardships upon area users; and,

@ The need for future capacity will be met. The proposed cable has a projected
20-year plus service life and is designed to meet GTE Hawaiian Tel's
projections for growth, This is based on GTE Hawaiian Tel's best forecasting

capability and is itself an effort to minimize need for additional cables and

2-2
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unnecessary disturbance to the environment.

le Rout

2.2.1 Existing Communication Line

23

An underground blast resistant coaxial communication cable extending from Makaha
Submarine Cable Station to Honolulu via Kaena Point was installed by GTE Hawaiian
Tel (then known as "Hawaiian Telephone Company, Limited" ) in 1963. This coaxial
cable was installed for the purpose of providing defense communications and
additional communication circuits between Hawaii and the West Coast. The alignment
of this underground cable is shown in Figure 2. Hawaiian Telephone formally
requested an easement for the communication cable line from the State of Hawaii

beginning in 1963. However, the easement was not formally consumated.

verhead ver nderground
Consideration was given to building the communication cable above ground along the
entire four-mile route. The overhead construction alternative would mean a cost
savings of nearly 300 percent. However, maintenance of an overhead facility would
be more costly due to the fact that the line will be exposed to climatic changes and
potential disasters. The chances of needing to repair or replace the overhead facility

would be greater due to constant exposure to the natural elements.

On the other hand, once installed, an underground fiber optic facility would require far
less maintenance since it will not be exposed to wind, rain and other extreme climatic
conditions. Maintenance costs will thus be minimal if the fiber optic line is placed
underground. A coaxial copper communication cable was installed about 30 years ago

by GTE Hawaiian Tel in the same area, and maintenance of this line has in fact been

minimal.

Therefore, while initial installation costs for an above ground communication line may

be less than an underground line, the costs of maintaining the overhead facility will

2-3
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likely be higher than an underground line. Moreover, the overhead facility will result
in a visual intrusion to the hillside and hilltop pasture areas. Therefore, all in all, the

underground facility is the preferred alternative.
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SECTION 3
CONSTRUCTION ACTIVITIES

31 GENERAL

Construction of the project will include all construction work necessary to prepare the
approximately 4-mile route for installation of the fiber optic cable beginning where the
Kaena Point Tracking Station (KPTS) access road meets Farrington Highway, and
continues along the mauka shoulder of the access road in an uphill direction to the 1,200
foot elevation (see Figure 1). The line will be buried 36- to 48-inches below the surface
of the ground (see Figure 3). From there, it will descend in a northwesterly direction
along an existing dirt road parallel to the existing coaxial cable that runs along the ridge
line toward Manini Pali, a ridge overlooking the beach on the Mokuleia side of Kaena

Point.

Approximately 15,000 feet of ductline encased in concrete will be installed along the
KPTS access road to Manini Pali over mild to moderately sloping ground. Beyond this
point, the ground slopes steeply down the ridge to the base of the mountain. This steep
segment of ductline (approximately 2,000 lineal feet) is inaccessible to heavy equipment
“and will not be encased in concrete. In lieu of concrete jacketing, sections of the
ductline may be secured to the ground with straps and bolted to concrete blocks.

The ductline will then continue toward Farrington Highway from the upland slopes, then
east towards Camp Erdman along the mauka shoulder of Farrington Highway. This last
segment of ductline along the highway, approximately 11,000 lineal feet in length, will be
encased in a concrete jacket. The new cable will be linked with existing facilities in the

vicinity of Camp Erdman.
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Concrete handholes, 3-feet by 5-feet minimum dimensions, will be installed along the ductline
at approximately 1,000-foot intervals except in instances where the ductline exhibits a severe

change in direction or descends steeply from the ridge.

Areas affected by the construction shall be restored to near original condition.
Concrete rubble masonry (CRM) lining and anchor blocks may be constructed at
strategic locations along the conduit descending from steep slopes to protect the trench

from erosion.

3.2 hedule and Estimat t
Construction and installation of the proposed fiber optic cable are scheduled to begin July

1994, with a construction period expected to occur over a six-month period. Estimated cost

of construction is approximately $4.9 million.

3.3  Safety Considerations

Roadside construction will entail taking precautions to ensure that traffic flow for the Air
Force Tracking Station ongoing operations will not be disrupted. This will include placement

of traffic safety cones around the construction trenches as installation work progresses,

ensuring that one lane is always open.

The approximately 2,000 foot long segment of the new ductline that will traverse the Waianae
Mountain ridge between the Manini Pali and the Mokuleia side of the route is steep and
inaccessible to heavy equipment. Because of this the fiber optic line will not be encased in

concrete. In lieu of concrete jacketing, sections of the ductline may be secured to the ground

with straps and bolted to concrete blocks.

Construction work at and in the vicinity of the YMCA's Camp Erdman will be scheduled
during periods when children and youths are not utilizing the camp grounds. If such is not

possible, strict safety measures will be exercised, including alerting camp management of the

3-2
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construction schedule in the vicinity, providing a cordon around the construction site with

barricades, tape and guardrails,




SECTION 4
DESCRIPTION OF THE AFFECTED ENVIRONMENT

4.1  PHYSICAL ENVIRONMENT

4.1.1 Climate

The project site is located on the westernmost tip of Oahu, adjacent to coastal areas within the
Farrington Highway right-of-way and the Waianae Mountain Range. The average annual
temperature is 75 degrees F, with northeasterly tradewinds from the ocean at speeds of 18 to

23 miles per hour. The average annual rainfall is 20 inches.

4.1.2 Topography, Geology and Soils

The project site covers approximately 28,000 lineal feet along Kaena Point and encompasses

several soil classifications:
4,1.2.1 Soil Associations

According to the August 1972, U.S. Department of Agriculture, Soil Conservation Service
publication, *Soil Survey of the Islands of Kauai, Oahu, Maui, Molokai, and Lanai, State of

Hawaii,” soil associations along the project alignment consist of the following:

Lualualei-Fill Land-Ewa Association. Deep, nearly level to moderately sloping, well-
drained soils that have a fine textured or moderately fine textured subsoil or underlying

material, and areas of fill land, on coastal plains;

Tropohumults-Dystrandepts Association. Gently sloping to very steep, well-drained soils

4-1
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that are underlain by soft weathered rock, volcanic ash, or colluvium, on narrow ridges and

side slopes;

Rock Land-Stony Steep Land Association. Steep to precipitous, well-drained to excessively

drained, rocky and stony land; and

Kaena-Waialua Association. Deep, mainly nearly level and gently sloping, poorly drained to
excessively drained soils that have a fine-textured to coarse-textured subsoil or underlying

material, on coastal plains and talus slopes and in drainageways.

4.12.2 Soil Types

Soil types along the project alignment involve rock lands and several soil classifications

(Figure 4):

Rock Lands. Stony steep land (rSY), consists of boulders and stones deposited by water and
gravity on side slopes of drainageways. The slope ranges from 40 to 70 percent. Elevations

range from 100 to 1,500 feet. The annual rainfall amounts to 20 to 80 inches.

This type of land is used for wildlife habitat and recreation. The natural vegetation consists

of kiawe, koa haole, and grasses.

Rock land (rRK), is made up of areas where exposed rock covers 25 to 90 percent of the
surface. It occurs on all five islands. The rock outcrops and very shallow soils are the main
characteristics. The rock outcrops are mainly basalt and andesite. This land type is nearly

level to very steep. Elevations range from nearly sea level to more than 6,000 feet. The

annual rainfall amounts to 15 to 60 inches,

Rock Iand is used for pasture, wildlife habitat, and water supply. The natural vegetation at

the lower elevations consists mainly of kiawe, klu, piligrass, Japanese tea, and koa haole.

4-2
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Lantana, guava, Natal redrop, and molasses grass are dominant at the higher elevations. This

land type is also used for urban development.

Rock Outcrop (TRO), consists of areas where exposed bedrock covers more than 90 percent of
the surface. It occurs on all five islands. The rock outcrops are mainly basalt and andesite.
This land type is gently sloping to precipitous. Elevations range from nearly sea level to

10,000 feet.

This land type is not suited to farming. It is used for water supply, wildlife habitat, and

recreation.

Lusalualei Series. This series consists of well-drained soils on coastal plains, alluvial fans,
and on talus slopes of Kauai, Oahu, Molokai, and Lanai. These soils develop in alluvium and
colluvium. They are nearly level and gently sloping. Elevations range from 10 to 125 feet.
In most places the annual rainfall amounts to 18 to 30 inches. Most of the rainfall occurs
during storms in the period from November to April. There is a prolonged dry period in
summer. The mean annual soil temperature is 75 degrees F. Lualualei soils are

geographically associated with Honouliuli, Jaucas, and Kekaha soils.

These soils are used for sugarcane, truck crops, pasture, wildlife habitat, urban development,

and military installations. The natural vegetation consists of kiawe, koa haole, bristly foxtail,

uhaloa, and fingergrass.

Lualualei, extremely stony clay, 3 to 35 percent slopes (LPE), occurs on the talus slopes of
Kaena Point, Oahu. In most places the soil is moderately sloping to steep, and is similar to
Lualualei clay, 0 to 2 percent slopes, except that there are many stones on the surface and in

the profile, It is impractical to cultivate this soil unless the stones are removed. Runoff is

medium to rapid, and the erosion hazard is moderate to severe.

Lualualei clay, 0 to 2 percent slopes (LuA), occurs on alluvial fans. In a representative

4-3
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profile the surface layer, about 10 inches thick, is very dark grayish-brown, very sticky and
very plastic clay that has prismatic structure. The next layer, 37 to more than 42 inches thick,
is also similar with prismatic structure but with gypsum crystals. The soil is underlain by
coral, gravel, sand, or clay at depths below 40 inches. This soil cracks widely upon drying.

It is neutral in the surface layer and medium acid to moderately alkaline in the underlying

layers.

Permeability and runoff is slow, and the erosion hazard is no more than slight. The available
water capacity is about 1.4 inches per foot. In places roots penetrate to a depth of 5 feet or

more.

Mahana Series. The Mahana series consists of well drained soils on the uplands of Oahu
and Kauai. The soils are developed in volcanic ash and are gently sloping to very steep.
Elcirations range from 1,000 to 3,000 feet. The annual rainfall amounts to 30 to 45 inches.
The mean annual soil temperature is 67 degrees F. Mahana soils are geographically

associated with Kolekole soils on Oahu.

These soils are used for pasture, woodland, wildlife habitat, irrigated sugarcane, and water
supply. The natural vegetation consists of puakeawe, aalil, rice grass, molasses grass, silver

oak, yellow foxtail, lantana, joee, Japanese tea, passion flower, and associated plants.

Mahana silty clay loam, 12 to 20 percent slopes (McD2), has a profile like Mahana silt loam,
6 to 12 pexcent slopes, except for the texture of the surface layer which has mostly been

removed by erosion. Runoff is rapid, and the erosion hazard is severe.

Mahana-Badland complex (MBL) consists of Mahana soils and Badland. Mahana soils make
up to 40 to 70 percent of the acreage and Badland 30 to 60 percent. The Mahana soils are
similar to Mahana silt loam, 6 to 12 percent slopes, except that the texture is silty clay loam
and the soils are moderately steep to very steep. Runoff is medium to very rapid, and the

erosion hazard is moderate to very severe.
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Waialua Series. The Waialua series consists of moderately well drained soils on alluvial fans
on Oahu. These soils develop in alluvium weathered from basic igneous rock. They are
nearly level to steep. Elevations range from 10 to 100 feet. The annual rainfall amounts to
25 to 50 inches, most of it occurs between November and April. The mean annual soil
temperature is 73 degrees F. Waialua soils are geographically associated with Honouliuli,

Kaena, and Kawaihapai soils.

These soils are used for sugarcane, truck crops, orchards, and pasture. The natural vegetation

is swollen fingergrass, koa haole, and uhaloa.

Waialua stony silty clay, 3 to 8 percent slopes (W1B), has a profile like Waialua silty clay, 0
to 3 percent slopes, except that there are sufficient stones to hinder tillage but not enough to

make intertilled crops impractical. Runoff is slow and the erosion hazard is slight.

Workability is slightly difficult.

Each of the above soil characteristics will be taken into consideration during the design and
installation of the cable. -Soils will be stabilized as necessary in accordance with sound
engineering and construction practices. All equipment necessary to install the cable will be

removed upon completion of work.

4.1.3 Hydrology

Manini Stream is an intermittent stream and crosses a portion of the proposed alignment
(Figures 2 & 5). The stream will require crossing in order to install the fiber optic cable. A
trench is proposed to be dug perpendicular to the stream, and the cable, housed in PVC
ductline, will be installed to a depth of approximately 5 to 7-feet below the stream bed. If
necessary, a portion of the stream will be temporarily realigned around the work site to ensure
dry working conditions and noninterruption of stream flow during periods of rainfall.
Following all site work, Manini Stream will be returned to existing preconstruction contours.

No adverse impacts are anticipated since Manini Stream is intermittent, the work can be
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accomplished within a relatively short period of time (less than 30-days), the scale of work

will be small, and there will be no lasting impacts.

Two perennial streams are located outside the project site. Makua Stream, located on the
Waianae side of Oahu, is approximately 1.4 miles south of the cable terminus at Kaena Point
State Park. Makaleha Stream, located on the Mokuleia side of Oahu, is approximately 3.8
miles east of the cable terminus at Camp Erdman (Hawaii Stream Assessment, DLNR 1990).

Neither stream will be affected by the proposed activity.
There are no wetlands in the project area.
4.1.4 Avifaunal and Feral Mammal Resources

In August 1993, an avifaunal and feral mammal survey of the project site was undertaken.
The study indicates a relative lack of native or endemic species. Possible explanation for this
include: seasonal variations affecting reproductive habits and available food supplies;
migratory habits; and the tendency of exotic species to prosper at one time, only to later
disappear or become a less significant part of the ecosystem. Taking the above explanations

into account, the study provides the following conclusions:

@ The present environment provides a limited range of habitats which are utilized
by the typical array of exotic birds one would expect at this elevation and in
this type of environment. Some species were unaccounted for but this may
have been due to the limited time frame of the survey and the fact that some
species typically have localized populations that may or may not be found on

this property. No unusual sightings of introduced birds were obtained on this

survey.

o The only migratory shorebird observed on the survey was the Pacific Golden

Plover. Because of the timing of the survey only a few plover were seen. A
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disturbances would only be temporary,
Once construction is complete practically all terrain will be returned to existing conditions.

Small utility boxes/controls will remain following cable deployment to ensure proper

little later in August/September many more plover are expected in the
pastureland and other open habitats along the proposed route,

No waterbirds were found and none are expected given the absence of suitable

habitat within the study area.

No seabirds were noted. The white-tailed Tropicbird and laysan Albatross

would ordinarily occur in this area.

No endemic or endangered land birds were recorded on the survey. The only

species that may forage at this site is the native owl, Pueo, This species is

listed as endangered pn Oahu.

Cattle and horses can be found grazing in the pasture areas at the top of the
ridge in conjunction with ranching activities on State lands;

During the brief survey no unusual mammal activity was recorded.

No particularly special or unusual wildiife habitats were found on this survey.
The areas directly touched by the proposed transmission line route are generally
disturbed and dominated by introduced vegetation. Native resident bird

communities were not found along the proposed alignment,

The results of the study suggest there 1s little potential for adverse impacts to fauna. No rare
or endangered species were noted during the site survey and therefore, would not be subject
to destruction or loss of habitat. Almost all of the species in the area are introduced and
widely scattered in the Kaena State Park area, and throughout Ozahu, Any resulting

occurring during the construction phase of the project.
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functioning of the fiber optic cable. The utility boxes will be relatively small at three feet by

five feet square, and are not anticipated to result in adverse impacts

4.1.5 DBotanical Resources

Field studies to assess the botanical resources along the proposed telecommunications line
were conducted in August 1993 by Char and Associates. The objectives of the survey were
to: 1) describe the major vegetation types along the corridor; 2) search for threatened and
endangered species as well as rare and vulnerable plants; and 3) identify areas of potential

environmental concerns and propose appropriate mitigation measures.

The study methodology included a search of pertinent literature and aerial photographs, a
walk-through survey of the corridor, and documentation of findings and recommendations. A

complete copy of the botanical study can be found in this document as Appendix B.

Existing Vegetation
Shrubs of koa-haole (Leucaena leucocephala), an alien species from the Neotropics

introduced before 1837 (Waner_et al. 1990), form a somewhat dense cover on the
leeward slopes facing Keawa'ula Bay. In most places with shallow soil, Guinea grass
(Panicum maximum) is abundant and forms a dense, almost mono-dominant cover

beneath the koa-haole shrubs.

Shrubs of a'ali'i (Dodonaea viscosa), a native species, form small thickets here and
there throughout the koa-haole shrubland.

Unforiunately, a recent fire burned large portions of these leeward slopes, leaving
behind blackened but still standing plants. Some of the patches of native plants may

not recover from the effects of the fire.

Koa-haole/buffel grass mixed shrubland and grassland occurs on soils mapped as stony

steep land (rSY) on the lower windward slopes of the pali, and on Lualualei clay, 1 to
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2% slopes (LuA), on the alluvial fans behind the coast (Foote et al. 1972). The
unpaved road which follows along an old railroad bed for the most part, is on

Lualualei clay.

Scrub pasture vegetation occurs on the plateau area. Soils on the plateau belong to the
Mahana soil series; these are well-drained soils found on the uplands of Kauai and
Oahu (Foote ¢t gl. 1972). The silk oak trees and Christmas berry shrubs rapidly drop
out as the corridor heads toward Manini Pali, The low scrub on the plateau is
composed of shrubs such as lantana, koa-haole, guava (Psidium guajava), and a mix of
grass species which include molasses grass (Melinis minutifiora), Guinea grass,

pangola grass (Digitaria pentzil), Bermuda grass (Cynodon dactylon), and buffel grass

which becomes more common as the corridor approaches the pali.

The coastal cliff mixed shrubland occurs on dry coastal cliffs with the rocky cliff faces
sparsely vegetated, about 20 to 30% cover. This vegetation type occurs in the steep
crevice of the cliff as the corridor quickly descends toward the coast on the Mokuleia
side. The rocks are often gray, lichen-covered where they are exposed to the

prevailing winds. The vegetation is dominated by native species, and is inaccessible to

most grazing animals,

tion
The corridor passes through koa-haole shrubland on the leeward slopes facing
Keawaula Bay; scrub Pasture vegetation which is still used for grazing cattle and
horses on the platean area; coastal cliff mixed shrubland on the upper portions of
Manini Pali; and koa-haole/buffe] grass mized shrubland and grassland on the lower
windward slopes of Mokuleia, The field study focused more intensively on the
vegetation types found on the windward side as several endangered species are known
from the Manini Gulch to Kaena Point area, However, no threatened and endangered
species (U. S, Fish and Wildlife Service 1989, 1990, 1991, 1992) or rare and
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vulnerable plants (Wagner gt al. 1990) were found within the telecommunications line
corridor during the field studies). In the area of the pali, the proposed fiber optic
cable will follow within the corridor previously disturbed by the existing underground

line, which was installed in 1963. This disturbed area is dominated by buffel grass
and koa-haole shrubs, while the surrounding rocky cliff faces support native

vegetation.

Given the findings above and the limited nature of the project, the proposed fiber optic
line should not have a significant negative impact on the botanical resources. There
are no botanical reasons to impose any restrictions, conditions, or impediments to the
proposed project. The areas disturbed by the installation of the transmission line
should be allowed to revegetate naturally; the introduced grasses should be able to

cover most of the disturbed areas fairly quickly during the rainy season.

4.1.6 Scenic and Visual Resources

Views of Kaena Point, including coastal views of Waianae and Mokuleia beach are provided
along portions of the alignment. The proposed cable will be sited subsurface within this

alignment and will have no visual impact.

4.1.7 Historic/Archaeological Resources
An archaeological study of the project site was commissioned to assess potential for impacts

to sensitive areas. The field investigation and literature research were completed in August
1993, and it was determined that the proposed terrestrial fiber optic cable project will be

relatively free of adverse impact to archaeological resources, except for the following area of

particular archaeological concern:

4.1.7.1 P.D. Pringle Wagon Road
After traversing approximately 3.3 km west of Camp Erdman, the alignment turns
SSW ascending the Manini Pali just east of Alau Gulch. On this ascent, the proposed
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alignment impacts a steep 4-wheel drive road and an even steeper slide course just to
the east. These "visually impressive" (Cultural Surveys Hawaii, 1993) constructions
are understood to be remnants of a wagon road and cable system developed by C.D.
Pringle in the early 1920's to deliver pineapples grown on the Kuaokala plateau to the
O.R.&L. railroad for shipment. While these are twentieth century constructions that at
present are not found on the State Register of Historic Sites under Criterion A, "site
reflects major trends or events in the history of the state or nation,” the pineapple
boom of the 1920's, Criterion B "site is associated with the lives of persons significant
in our past" - buiit by C.D. Pringle and Waka Dayasho, and Criterion C "site is an

excellent cxamiale of site type" - agricultural tramway.

t itigati r
The presently installed cable line already impacts the Pringle site and it does not seem
unreasonable that the proposed GTE telecommunications cable follow this alignment if
the work is done by hand and an effort is made to retain both the structural integrity
and aesthetic appearance of these features. An alternative means of protecting the site
would be on-site archaeological monitoring when heavy equipment is in the area of the
slide to ensure that no further damage is done. This matter will be coordinated with
the State Historic Preservation Division (SHPD) of the Department of Land and
Natural Resources (DLNR) in advance of installation of the fiber optic cable.

4.1.7.2 Others

Two other sites have been identified on the Waianae side of the proposed project
route. One is designated as Site 23 of the Keawaula Complex and as a "possible
heiau” (Yent 1991:15). Another is a designated prehistoric cultural deposit, the
"Keawaula Dune" Site 50-80-03-2802. Both are located in the vicinity of the Kaena
Point Tracking Station Access Road, makai of the proposed route of the fiber optic

cable,
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Based on field examination by Cultural Surveys Hawaii (August, September 1993) of
the present conditions relative to the proposed cable route, it was concluded that as
long as the cable route remains on the mauka side of the Tracking Station Access
Road, the buried layer of the archacological sites would not be adversely impacted. In
any case, construction activities will be closely coordinated with the State Historic
Preservation Division of the DLNR to ensure that these sensitive sites will not be
impacted. Further, workers will be instructed that if any human remains are

encountered, all work in that immediate area should be immediately stopped and the

SHPD should be promptly notified.

4,1.8 Noise

Noise will be temporarily generated from diesel generators, hand tools, and use of
earthmoving equipment. It is not expected that these sources will have adverse impacts since
most of the project site is located atop the west Waianae Mountain Range, and therefore,
isolated from residential dwellings. Once installation of the cable is completed, equipment

and personnel will be removed and the site will be returned to its existing conditions.

4.1.9 Air Quality Impacts

Air quality is excellent due to ocean breezes and tradewinds over the project site. The major
factor affecting air quality will be use of diesel generators, earthmoving equipment and other
construction related vehicles which will release engine exhausts to the environment. It is not
expected that this will adversely affect air quality. Use of internal combustion engines will be

governed by use of appropriate pollution control devices in accordance with federal, state and

county requirements.
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42  SOCIO-ECONOMIC ENVIRONMENT

4.2.1 Population

According to the 1990 U.S. Census the population of the Wajanae and Mokuleia region is
14,000 (State of Hawaii Data Book, 1991). This Tepresents an approximate 20 percent
increase from 1980, when the population was 11,278 (State of Hawaii Data Book, 1984). The
proposed project is not anticipated to impact this area population. The primary impact will
instead affect the broader population of the State by ensuring increased interstate and

international telecommunications reliability with Hawaii.

422 Land Ownership and Surrounding Land Use

The majority of the project area is owned by the State of Hawaii with a section at the top of
the ridge under U. S. Government (federal) jurisdiction for the Air Force Tracking Station,
Two parcels -- Tax Map Key no. 6-9-04:08 and 6-9-04:11 are under private ownership. The
former is owned by James and Victoria Lyman, and the latter is owned by David and Jane
Lee. The two privately owned properties are located in the vicinity of Camp Erdman, mauka

of the State right-of-way.

Surrounding land uses include the Kaena Point NAR which is used for natural area reserve
management; the Kaena Point State Park which is used for recreation and beach uses; and
undeveloped open areas used for grazing and conservation land purposes. It is not anticipated
that any of these areas will be affected by the proposed activity. The project will be of short
duration, will not involve construction of a permanent above ground facility, and when

complete will return most of the existing ground to original conditions.
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43  PUBIC FACILITIES AND SERVICES
4.3.1 Transportation Facilities

Farrington Highway, the only major road in the project area, is bisected by Kaena Point.
Through vehicle travel from Mokuleia to Waianae is not possible since paved roads do not
continue through the Kaena Point area. In 1971, the State Department of Transportation

developed plans for a two-lane road around Kaena Point, but later abandoned plans after an

extremely negative public reception.

The mountainous portions of the proposed cable alignment cannot be accessed by motor
vehicles. The project site is atop the westernmost segment of the Wajanae Mountain Range,
and is intended to remain buried with little requirement for maintenance and access. Should
maintenance be required, access will be provided via the Kaena Point Tracking Station Road,
which is located on slopes immediately mauka of Kaena Point State Park. Access to the

interior sections of the cable would require hiking or helicopter assisted means.

Dillingham Airfield is located west of Camp Erdman. The airfield is on long term lease to
the state Department of Transportation for civilian operations. Most aircraft using the field
are small general aviation aircraft, with shared usage by sailplanes, skydivers, and occasional
military aircraft. According to the Directorate of Facilities Engineering, U.S. Army Support
Command, Hawaii, no military safety zones have been developed for the airfield and no
AICUZ (Aircraft Installation Compatible Use Zones) noise zones have formally been adopted
(Mokuleia Development Proposal EIS, May 8, 1987). The proposed project will have no

impact on continued airfield operations,
4.3.2 Recreational Facilities

The following recreational facilities are located in the vicinity of the proposed cable

alignment:
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Kaena Point State Park "wraps" around Kaena Point and includes coastal areas on both
the Waianae and Mokuleia sides of Oahu. Emphases is currently on improving the
Waianae side of the park due to more favorable beach and camping facilities (Mokuleia
Development Proposal, EIS, May 1987). The proposed cable alignment will primarily
traverse the upper portions of the park, from the Kaena Point Tracking Station Road to
the 1,200 foot elevation around Manini Pali.

The Kaena Point Natural Area Reserve (NAR) is located on 12 acres within the Kaena
Point State Park. The purpose of the facility is to "preserve in perpetuity specific land
and water areas which support communities, as relatively unmodified as possible, of the
natural flora and fauna, as well as geological sites, of Hawaii" (Hawaii Revised Statues,
195-1). The proposed cable alignment is not anticipated to require crossing within this

area.

Camp Harold Erdman is a popular YMCA facility widely used for summer camp.
Additional uses throughout the year includes leadership training, retreats, conferences,
and other workshop activities. Activities along the beach include swimming, fishing,
diving, sailing, picnicking, camping, and other beach related activities.

The proposed cable will be within the Kuakokala Game Managment Area. The

proposed cable, however, will not impact activities in the game management area except

during period of construction.
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SECTION 5
RELATIONSHIP TO STATE AND COUNTY LAND USE PLANS AND POLICIES

5.1 HAWATII STATE PLAN

The Hawaii State Plan (Chapter 226, Hawaii Revised Statutes) provides a guide for the future
of Hawaii by setting forth a broad range of goals, objectives, and policies to serve as
guidelines for growth and development of the State. The proposed project is generally
consistent with the Hawaii State Plan. The following objectives of the State Plan are relevant

to the proposed project:

Section 226-10.5: Economy - Information Industry
The proposed project serves to assist in the State's objective of positioning Hawaii as

the leader in information services in the Pacific Rim. The proposed project will
continue development and expansion of Hawaii's telecommunications infrastructure and

will help to accommodate future growth in the information industry.

Section 226-14: Facility Systems - In General
The proposed project supports the State's goals for achieving telecommunications

systems necessary for statewide social, economic, and physical objectives,

Section 226-18: Facility System - Energy/Telecommunications
The proposed project will help to ensure adequate and dependable telecommunication

services for Hawaii by promoting efficient management and use of existing and

proposed facilities and by promoting installation of new telecommunications cables.

52 T 1 LA
The Hawaii State Functional Plan (Chapter 226) provides a management program that allows

judicious use of the State's natural resources to improve current conditions and attend to
various societal issues and trends. The proposed project is generally consistent with the State

Functional Plans. The following objectives of the State Functional Plans are relevant to the
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proposed project:

Education Implementing Action A(4)(c):

The proposed project will help to ensure adequate telecommunication services

necessary for Hawaii's educational institutions,

Education Implementing Action B(3)(d):

The proposed project serves to promote and expand the appropriate use of

telecommunications to deliver distance education as well as enhance the learning

process and communication competencies of students.

53 TATE LAND USE LAW

The State Land Use classifications of the project site are Conservation and Agricultural (see
Figure 7). No land use change is required for the cable installation. Construction activity

within Conservation-designated land will require a Conservation District Use Permit.

54 CITY AND COUNTY GENERAL PLAN

The General Plan of the City and County of Honolulu provides a statement of long range
social, economic, environmental, and design objectives for the island of Oahu and a statement
of policies necessary to meet these objectives. A specific objective of the General Plan
relating to the proposed project is the maintenance and expansion of existing utilities systems.

The proposed project is generally in conformance with the goals and objectives of the County

General Plan.

55 CITY AND COUNTY DEVELOPMENT PLAN (see Figure 6)

The land use designation of all but two of the project site parcels is Preservation with the
exception of Tax Map Key numbers 6-9-04:06 and 6-9-04:07. The former is designated Parks
and Recreation, and the latter is designated Preservation and Parks and Recreation, No land

use change is required for the proposed cable installation.
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5.6 CITY AND COUNTY ZONING
Tax Map Key numbers 6-9-02:05, 6-9-02:13 and 8-1-01:07 are zoned restricted preservation

("P1"), and the remainder are zoned general preservation ("P2") (see Figure 6). No zoning

change is required for the proposed cable installation.

5.7  Special Management Area
The City and County of Honolulu has designated the shoreline and certain inland areas of

Oahu as being within the Special Management Area (SMA). SMA areas are felt to have a
sensitive environment and should be protected in accordance with the State's coastal zone
management policies. "The project area is within the SMA Boundary as defined by the City
and County of Honolulu (see Figure 6). An SMA permit will be sought from the City and
County of Honolulu for the proposed fiber optic cable.

5.8 tream_Channel Crossin
Manini Stream crosses a portion of the proposed alignment. A Stream Channel Alteration
Permit (SCAP) will be sought from the State Division of Water Resource Management of the

DLNR for the crossing of this intermittent stream.
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SECTION 6
ALTERNATIVES TO THE PROPOSED ACTION

NO ACTION

The no action alternative will contribute to exposing existing transpacific telecommunications

facilities to potential catastrophic failure. A primary disadvantage of this alternative would be

that, without the development of a terrestrial fiber optic system, GTE will not be able to meet

the transpacific traffic needs. Losses resulting from this alternative would include:

6.2

* Lost employment opportunities that would have been realized in connection

with the cable installation procedure, maintenance and operation; and,

* Lost tax revenues for City and State governments from the cable vendor, and

increased demand for public and private telecommunication usage.

ALTERNATIVE RQUTES
Following the Entire Existing Coaxial Cable Route. Consideration was given to

utilizing the Waianae segment of the route of the existing coaxial cable. The existing
cable was installed in 1963, prior to the enactment of State of Hawaii environmental
review requirements. The existing line traverses the slopes of the mountainside
leading up to the Air Force Tracking Station near what was uncovered in 1991 as a
possible heiau (Yent 1991:15). Due to the archaeological sensitivity of the Waianae
hillside, this segment of the proposed fiber optic cable will be laid alongside the Air

Force Tracking Station access road instead.

Around Kaena Point. Because the proposed telecommunications cable is intended to
strengthen the transpacific communications link, running the new line around Kaena
Point would appear to be an ideal location rather than inland of the coast. However,

access to the edge of the island around Kaena Point is neither practical nor feasible for
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construction equipment. Access was attempted in the past. However, due to erosion

and high waves, the road was destroyed.

6.3 ALTERNATIVE TECHNQLOGY

The following describes the alternatives to fiber optic cable technology:

6.3.1 Satellites

Satellites are not a feasible alternative based on the large capacity requirements projected.

Satellite service also has high initial costs and inherent signal delays that will adversely affect

high speed data services.

6.3.2 Microwave Radio Systems

The use of additional or modification of Hawaiian Tel's existing microwave radio systems is

not a feasible alternative due to its capacity limitations compared to fiber systems and the

higher maintenance costs.

6.4 RECOMMENDED ACTION

The recommended action is to proceed with the establishment of an underground fiber optic
telecommunications cable system that will traverse the western tip of the island of Oahu,
beginning in Keawaula and travelling mauka along the Kaena Point Tracking Station access
road, and continuing along in an uphill direction to the 1,200 foot elevation. The line will
traverse in a descending northwesterly direction along an existing dirt road parallel to the
existing coaxial cable that runs along the ridge toward Manini Pali which is a ridge
overlooking the beach on the Mokuleia side of Kaena Point. The line will traverse down the

steep grade to the base of the mountain, then continue along the mauka shoulder of Farrington

Highway and east toward Camp Erdman.




SECTION 7
RELATIONSHIP BETWEEN LOCAL SHORT-TERM USES OF

THE ENVIRONMENT AND THE MAINTENANCE AND
ENHANCEMENT OF LONG-TERM PRODUCTIVITY

No short-term exploitation of resources resulting from development of the project site will
have long-term adverse consequences. The appearance of the land along the approximately 4-

mile long corridor of the existing site wilt not be altered.

Once construction activities are completed there will be no effect on wildlife, existing

botanical, or historical resources.

'
| ;
SRS,

Long-term gains resulting from development of the proposed project include provision of

L}

more effective trans-Pacific and statewide telecommunications systems (by means of fiber

optic cable). The proposed project will maintain and enhance economic productivity by

il increasing telecommunications service between Hawaii, the continental United States and the
- rest of the world.
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SECTION 8
IRREVERSIBLE/IRRETRIEVABLE COMMITMENT OF

RESOURCES BY THE PROPOSED ACTION

Development of the proposed project will involve the irretrievable loss of certain
environmental and fiscal resources. However, the costs associated with the use of these
resources should be evaluated in light of recurring benefits to the residents of the region, the

State of Hawaii and the City and County of Honolulu.

It is anticipated that the construction of the proposed project will commit the necessary
construction materials and human resources (in the form of planning, designing, engineering,
construction labor, landscaping, and personnel for management and maintenance functions).
Reuse for much of these materials and resources is not practicable, Although labor is
conipcnsated during the various stages of development, labor expended for project

development is non-retrievable.
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SECTION 9
NECESSARY PERMITS AND APPROVALS

DERAL
U. S. Army Corps of Engineers
- Corps of Engineers Section 404

STATE
Department of Land and Natural Resources

- Conservation District Use Permit
- Right-of-Entry

Establishment of Easement
Stream Channel Alteration Permit

Office of State Planning
- Coastal Zone Mangement Certificate

Department of Health
- Section 401

CITY AND COUNTY OF HONQLULU

Department of Land Utilization
- Special Management Area Permit

9-1




SECTION 10
DETERMINATION

In accordance with the provisions set forth in Chapter 343, Hawaii Revised Statutes, and the
significance criteria in Section 11-200-12 of Title 11 Chapter 200, this assessment has
preliminarily determined that the project will have no significant adverse impact to water
quality, air quality, existing utilities, noise, archaeological sites, or wildlife habitat, and that an
Environmental Impact Statement is not required. All anticipated impacts will be temporary
and the environmcnta]‘quality of the area will return to preconstruction conditions. Therefore,

it is anticipated that a negative declaration will be issued for this project.

10-1
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11.2

11.3

11.4

11.5

SECTION 11
CONSULTED AGENCIES AND PARTICIPANTS
IN THE PREPARATION OF THE ENVIRONMENTAL ASSESSMENT

FEDERAL AGENCIES

U.S. Army Corps of Engineers
Air Force

STATE AGENCIES

Department of Land and Natural Resources

- Forestry and Wildlife

- Conservation and Environmental Affairs
- Land Management Division

Department of Health
Department of Business and Economic Development

CITY AND COUNTY OF HONOLIUJLU

Department of Land Utilization

INDIVIDUALS AND GROUPS

- AT&T
- Hawaiian Electric
- Waianae Neighborhood Board

Comments Received on Draft Environmental Assessment

- See following pages.
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OFFICE OF STATE PLANNING

Office of the Governior

'] MAILING ADORESS: P.O. 80X 3340, HONOLULL, HAWA! PES11-3340
STREET ADDRESS: 250 SOUTH HOTEL STREET, 4TH FLOOR . B
TELEPHONE: (808)387 2848, 587-2800 . !

v i | Capreras

FAX; Director's Ofiice S87-2848
Pianning Divigion 587-2824

ey

ol

Ref. No. C-438

December 30, 1993

The Honorable Donald A. Clegg
Director

Department of Land Utilization
650 South King Street
Honolulu, Hawaii 96813

Dear Mr. Clegg:

Subject: Draft Environmental Assessment, GTE Hawaiian Tel Fiber Optic
Telecommunications Cable from Keawaula to Mokuleia, Oahu

We have reviewed the referenced document and have the following comments.

Water quality, coastal water quality in particular, is a leading environmental issue. A
relevant statutory Coastal Zone Management (CZM) policy as expressed in Chapter 205A, HRS, is
to "Minimize disruption or degradation of coastal water ecosystems by effective regulation of
stream diversions, channelization, and similar land and water uses, recognizing competing water

needs."
As discussed in the document, the installation of the fiber optic cable may require a

temporary diversion of Manini Stream and construction of a trench under the stream. Measures
shouid be considered to minimize the potential influx of sediment laden runoff into the stream that

might be generated by construction activities.

Additionally, a Coastal Zone Management Federal Consistency Approval will be required
as a prerequisite to the Department of the Army's Permit.

Thank you for the opportunity to comment on this draft environmental assessment. If you
have any questions, please contact Harold Lao at 587-2883.

Sincerely,

2belS ke ST

Harold S. Masumoto
Director
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R. M. TOWILL CORPORATIOIN

420 Watakamilo Ra, 441 Heneolulu, Hi 9a817-940491 |oa) 8<42-1133 Fax iB808) 042-1037

February 1, 1994
RMTC 1-16524-0-D

Mr. Harold S. Masumoto, Director
Office of State Planning

P.O. Box 3540

Honolulu, Hawaii 96811-3540

Dear Mr. Masumoto:

SUBJECT: Draft Environmental Assessment (EA), GTE Hawaiian Tel Fiber
Optic Telecomunications Cable from Xeawaula to Mokuleia,

Oahu, Hawaii

Your letter of December 30, 1993, relating to the above document was forwarded to us by the
Department of Land Utilization. We would like to take this opportunity to address your

concemns as follows;

1. As stated in the Draft EA, the proposed fiber optic cable will be place under the

stream bed of Manini Stream. This stream is dry for most of the year. Care will be taken to
minimize work during periods of rain to minimize sediment transport to the ocean. The work
on the stream is being coordinated with the Army Corps of Engineers and the Department of

Land and Natural Resources.

2. We have submitted our Coastal Zone Management Federal Consistency Approval
documents to your office for review. We look forward to hearing from you on this matter.

Thank you for your comments. Should you have further questions or concerns, please do not
hesitate to call on me.

Very truly yours,

%@T 7%7 a

Chester T. Koga, AICP
Project Planner

cc; GTE Hawaiian Tel
Dept. of Land Utilization

Engineers - Planners - Photogrammetrists - Surveyors

Construction Managers -

Hazardous Waste Management
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. DEPARTMENT OF THE ARMY
U. S. ARMY ENGINEER DISTRICT, HONOLULU
FORT SHAFTER, HAWAI| ssasa-s.uu i

January 5, 199-’4

Operations Division

Mr. Donald A. Clegg
- Director
Department of Land Utilization
City and County of Honolulu
i 650 South King Street
k Honolulu, Hawaii 96813

Dear Mr. Clegg:

i This is in response to-your request for comments on the
3 : : Environmental Assessment (EA) for the GTE Hawaiian Tel Fiber Optic
| Telecommunications Cable project, Keawaula to Mokuleia, Oahu. The
- EA was reviewed by our office in November 1993. The applicant's
o agent was advised that the work qualifies for Corps nationwide
authorization under 33 CFR 330, Appendix A, Paragraph B.12. for

17 utility line backfill and bedding. The authorization will be issued

~ upon receipt of the required Section 401 Water Quality certification
and the Coastal Zone Management certification.

A
- ‘We appreciate the opportunity to participate in your Special
Management Area review process. If you have any questions, please
_ contact Ruby Mizue at 438-9258, extension 14, and refer to File No.
NW 94-007.
.
- Sincerely,
E v
-
Y w'f/*‘L _/45,4/
e
_ /Mlchael T. Lee
Chief, Operations Division
M

B Waymm o o b nranern TS




R. M. TOWILIL CORPORATIOIT

- “20 Wailalkamilo RaA. 711 Honolulu,. Hi 9881 7-40<41 B8O 842-1133 Faoax (208) 842-1037

February 1, 1994
RMTC 1-16924-0-D

Mr, Michael T. Lee, Chief
Operations Division
— Department of the Army
: U.S. Army Engineering District
Fort Shafter, Hawaii $6858-5440

Dear Mr. Lee:

j SUBJECT:  Draft Environmental Assessment (EA), GTE Hawaiian Tel Fiber
Optic Telecomunications Cable from Keawaula to Mokuleia,

- Oahu, Hawaii

Your letter of January 5, 1994, relating to the above document was forwarded to us by the
-l Department of Land Utilization.

Please note that a Corps Nationwide permit has been requested. Both the Section 401 Water
7 Quality Certification and Coastal Zone Management Certification have been filed with the
State Department of Health and Office of State Planning, respectively.

7 Thank you for your comments. Should you have further questi'ons or concerns, please do not
=t hesitate to call on me.

Very truly yours,

- Chuits T. #5

- Chester T. Koga, AICP
Project Planner

i
- .
cc: GTE Hawaiian Tel

- Dept. of Land Utilization

f
Tl

!
d
-"'1
-

Engineers - Planners - Photogrammeotrists - Survoyors

== Construction Managers - Hazardous Waste Management
.,
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Division of Forestry and Wildlife

MEMORANDUM: January 6, 1994
TO: Roger C. Evans, OCEA .'
FROM: Michael G. Buck, Administrator W
SUBJECT: SMA - Fiber Optic Cable Keawaula to Mokul O

File No. 94-394

We have reviewed File No. 94-394 and have the following comments:

1) According to the applicant’s map’ the west portion of the sub_]ect‘ pro_]ect is
within the Kuaokala Game Management Area. No mention was made in the

applicant’s EA.

2) Feral pigs are known to roam in the area, although none were sighted during
the mammal resource inventory survey.

3) The type of veg\etation within the area is indicative of a very dry landscape.
We recommend that a fire contigency plan be submitted prior to any
construction.

4) The south portion of the project closely parallels the access which leads into
the Kuaokala and Mokuleia Forest Reserves. We recommend that this access
road remain open during the construction period so that the public can use
the Kuaokala/Mokuleia Forest Reserves.

5) Any questions that need to be rectified should be addressed to Mr. Herbert
__ .. Kikukawa, Ozhu District Manager, at 587-0166.

= 53
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R. M. TOWILL CORPORATION

420 Walakamilo Rd. #4 31 FMonelulu, Hi @6817-4894% ) 808 842-1133 Fax (B808) 84=2-1837

February 1, 1994
RMTC 1-16924-0-D

Mr. Michael G. Buck, Administrator
Division of Forestry and Wildlife
Department of Land and Natural Resources

P.0O. Box 621
Honolulu, Hawaii 96809

Dear Mr. Buck:

SUBJECT: Draft Environmental Assessment (EA), GTE Hawaiian Tel Fiber
Optic Telecomunications Cable from Keawaula to Mokuleia,

Oahu, Hawaii

lating to the above document was forwarded to us by the

Your letter of January 5, 1994, re
rtunity to address your

Department of Land Utilization. We would like to take this oppo
concerns as follows:

1. We will correct the EA to note that the proposed fiber optic cable will be within the
Kuaokala Game Management Area.

2. We will consult with Mr. Kikukawa to develop an acceptable fire contingency plan.

ot anticipate any road closures. Access to this area will be

3. At the present time we do n
health and safety

open. Should we find that closure of the area is required because of
reasons, we will consult with your office.

Thank you for your comments. Should you have further questions or concems, please do not

hesitate to call on me.

Very truly yours,

Rt T 9

Chester T. Koga, AICP
Project Planner

ce: GTE Hawaiian Tel
Dept. of Land Utilization
Office of Conservation and Environmental Affairs

Planners - Photogrammetrists - Surveyors

Engineers -
- Hazardous Waste Management

Construction Managers
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KEFTH AIRE, CHAIRPERSON

JOHN WAIHEE
BOARD OF LAND AND NATURAL RESOURCE

GOVERNOR OF miwar)
DEMTIES

JOHH P, KEPPELER Y
DQNA L. HANAK(

AQUACULTURE DEVELOPMENT

FOREETRY AND WILDUFE
HISTORK: PRESERVATION

; . . PROGAAM
! STATE OF HAWAI AGUATIC REBOURCES
: DEPARTMENT OF LAND AND NATURAL RESOURCES CONSLRVATION AND
f - STATE HISTORIC PRESERVATION DIVISION co"uﬂm’:‘;’g“”“‘"
]
i 1) SQUTH KING STREET, §TH FLOOR RECQURACES ENFORCEMENT
; January 14, 1994 HONDLULU. HAWAI| 96813 CONVEYANCES
i
| DIVIEXON
l LANG MANAGEMENT
STATE P,
Joan Takano e w.\rm:nmo:mn DEVILOPMENT
B Department of Land Utilization
City and County of Honolulu .
650 South King Street LOG NO: 10413
Honolulu, Hawaii 56813 DOC NO: 9401TDOS

- - Dear Ms. Takano:

!, SUBJECT: Environmental Assessment, SMA -- Fiber Optic Cable: Keawaula to
- , Mokuleia (93/SMA-072(JT))
— Keawa'ula, Waianae and Ka'ena, Waialua, O ahu
f TMK: 8-1-1:por. 7; 6-9-3:por. 5; 6-9-1:por-. 4; 6-9-2:por- 1, por. 13; 6-
9-4:6. 7,13, 14, and 17 :

. We apologize for our late response to this environmental assessment. In our opinion there
are no historic preservation issues that would trigger the EIS process for this project.

- However, the proposed project has the potential to adversely affect three significant

_ historic sites, These include 50-80-03-4703, the Pringle tramway, which we concur is
significant for criteria A, B, and C; 50-80-03-2805, the Keawa'ula Complex; and 50-80-
03-2802, the Keawa'ula Dune site. In order to ensure that this proposed project has "no
adverse effect” on historic sites the following conditions should be attached to any
approved SMA permit: '

!

—_
|

- I} Construction excavation activities either beneath or makai of Farrington Highway
within 100 feet of the intersection of Farrington Highway and the Ka'ena Point Tracking

'-? Station Road must be preceded by successful completion of a Data Recovery Plan for Site

-~ 50-80-03-2802 approved by the Historic Preservation Division of the Department of Land
and Natural Resources.

,.!

= 2) No construction activities will take place on the makai side of the Ka'ena Tracking

— Station Road within 100 feet of the intersection of this road and the existing cable

- easement 1o avoid impacting site 2805. :

— 3) All excavated areas within 100 feet of the intersection of the Ka'ena Tracking Station

‘ ___ Road and the existing cable easement will be restored to original condition to ensure that
erosion will not damage site 2805. '

.

-

|

'
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Joan Takano
Page 2

4) All construction activities within 100 feet of site 50-80-03-4703 must be monitored Iby
a quahﬁed archaeologist, who will be consulted by construction personnel! in order to .
minimize adverse effects of construction activities on site -4703.

5) All excavated areas within 100 feet of site 50-80-03-4703 must be restored to original
condition under the direction of the qualified archaeologlcal monitor to avoid further

damage to the site.

-

If you have any questions please call Tom Dye at 587-0014.
Sincerely,-

on Con

DON HIBBARD, Administrator
State Historic Preservation Division

TD:jt

c: Roger Evans, Administrator (OCEA)




R. M. TOWILL CORPORATION

220 Waakarmilo Rd, #all HHonoluluy, Hi 98817-404)1 (808 8542-1133 Fax (8008 84=2-1037

February 1, 1994

RMTC 1-16924-0-D

Mr. Don Hibbard, Administrator

Division of Historic Preservation
Department of Land and Natural Resources
33 South King Street, 6th Floor
Honolulu, Hawaii 96809

Dear Mr. Hibbard:

SUBJECT: Draft Environmental Assessment (EA), GTE Hawaiian Tel Fiber
Optic Telecomunications Cable from Keawaula to Mokuleia,

Qahu, Hawaii

Your letter of January 14, 1994, relating to the above document was forwarded to us by the
Department of Land Utilization. We would like to take this opportunity to address your

concerns as follows:

1. Current plans for the installation of the fiber optic cable is on the shoulder of the
Waianae side of the Kaena Point Tracking Station road from the intersection at

Farrington Highway to the tracking station.
2. We do not anticipate any work in the makai side of Farrington Highway.

3. We do not anticipate any work between the Kaena Point Tracking Station road and the
existing easements toward the west of the road.

4, We are current developing plans to avoid the Pringle tramway. If we find that this is
not technically possible, we will consult with a qualified archaeologist to review
construction plans and have that person available during construction to minimize

adverse effects and to supervise restoration, if required.

Engineeors - Planners - Photogramimmetrists - Surveyors

Construction Managers - Hazardous Waste Management




February 1, 1994

Mr. Don Hibbard
Page 2

Thank you for your comments. Should you have further questions or concemns, please do not
hesitate to call on me.

Very truly yours,

p——
C%-Mt, L %‘] 4
Chester T. Xoga, AICP
Project Planner

cc: GTE Hawaiian Tel
Dept. of Land Utilization
Office of Conservation and Environmental Affairs
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APPENDIX A:

BOTANICAL ASSESSMENT SURVEY
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TABLE 1. List of the native plant species found along the proposed Keawa'ula
to Hokule'"{an fider optic transmission linc corridor, O'ahu.

Scientific name

Common name

! 5tatus 2 Vegetation type

k kig s ¢

FERNS
SINOPTERIDACEAE (Cliffbrake Fern Family)
Doryopteris deciplens (Heook.) J. Sm. kumu=-niu E - - -+
FLOWERING PLANTS
HONOCOTS
POACEAE (Grass Family)
Eragrostis varlabllis {Gaud.) Sceud, 'emoloa, kawelu E - - -+
Panicum torridum Gaud, kakonakona E - * - =
DICOTS
ASTERACEAE {(Sunflower Family)
Artemisia australis Less, 'ahinahins £ - -+
Bidens aaplectens Sherff ko'oko'olau E - - -+
Lipochaeta lobacta (Caud.} DC. nehe E - + - -
CHENCPODIACEAE (Goosefoot Family)
Chenepodium oahuense (Meyen) Aellen 'aheahea, 'awcoweo E - - -+
CONVOLVULACEAE (Morning-glory Family)
Ipomoen indica (J. Burm.) Merr. koanli I - + - -
Jacquemcntia ovallifolias asp.

pa'uoHi'iaka E - + - -

sandwicenals (A, Gray) K. Robertson

TABLE 1. <{continued)

Scientific name

Common name

! Seprus 2 Vegetation rype
k

/8

c

FABACEAE (Pea Family)
Erychrina sandwicensis Degener

LAHIACEAE (Mint Family)
Plecthranthus parviflorus Willd.

HALVACEAE (Hallow Foamily)
Sida fallax Walp.

HENISPERMACEAE (Moonsced Family)
Cocculus crilobus {Thunb.) DC.

MYOFORACEAE (Nalo Family)
Myoperum sandwicense A. Gray

PIPERACEAE (Pepper Family)
Peperomis leptostachya Hook. & Arnote

PLUMBAGINACEAE (Lendwort Family)
Plumbago zeylanfca L.

ROSACEAE (Rose Family)
Osteomeles anthyllidifolia (Sm.)
Lindl.

RUBIACEAE (Coffee Family)
Canchium odoratum {G. Forster) Scem.

SAPINDACEAE (Soapberry Family)
Dodonaea viscosa Jacqg.

wiliwildi

spur flower

‘{lima *

huehue

naio, folse ssndolwood

‘ala’ala wai nui

"ilie'e, hiliec'e

‘ulei, v'ulet

alahe'e, walahe'e

a‘ali’i

E + +
I + +
I + 4
by - 4
1 + o+
1 -+
I + +
1 - -
I + +
I + -




(continued)

TABLE 1.

s

<

2 Vegetation type
k ki/g

Status

Common name

Scientific name

hi'aloa,

'uhaloa,

STERCULIACEAE (Cacoo Family)

Waltheria indica L.

kanokalecs

I = indigenous = nactive to the Haowniian Islands and slso elsevhere throughout
the Pocific

E = endemic % native only to the Hawsilan Islands

! Status
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APPENDIX B:

AVIFAUNAL AND FERAL MAMMAL SURVEY
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Introduced {exotic) birds recorded along the

TABLE 1

Transmission Line, Keawaula to Mokulefa, Oahu.

COMMON NAME

SCIENTIFIC NAME

PROPOSED ROUTE
GTE Hawaiian Tel
Fiber

proposed route for the GTE Hawalian Tel Fiber Optic

RELATIVE ABUNDANCE*

Ferz] Chicken
Erckel's Francolin
Spoted Dove

Zebra Dove

Common Myna
White-rumped Shama
Horthern Cardinal
Red-crested Cardinal
Red-vented Bulbul
Japanese White-eye
House Finch

Hutmeg Mannikin

* (see key to symbols on page 10}

Gallus gallus

Francolinus erckelfq

Streptopelia chinensis

Geopelia strista
Acridotheres tristis

Copsychus malabaricus

Cardinalis cardinalis

Paroaria coronata

Pycnonotus cafer
Zosterops japonicus

Carpodacus mexicanus
Lonchura punctulata
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Decernber 14, 1992

Optic Transmission Line
R.M. TOWILL CORPORATION

Keawaula to Mokuleia, Qahu
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Census stations shown as solid

Fig. 1. Location of faunal survey with
circtes,
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APPENDIX C:

ARCHAEOLOGICAL ASSESSMENT OF THE PROPOSED
GTE FIBER OPTIC TRANSMISSION LINE ALIGNMENT
AT KAENA AND KUAOKALA, WAIALUA DISTRICT,

AND KEAWAULA, WAIANAE, OAHU, HAWAIT




‘Aunpuan #qes £q prpedut oq 10w [a e S} INIPTOS (231134 A} Jo I9Tq OY) peos ayy
JO 3p19 JoyTur Ay vo 548 S1nos sjqed Ay g} uondadsug piay uo paseg ‘(zoge aug) Mg
aun( emeaeay ayy) Jake] (eamno v 5§ Kemyry uodutuey pug peas uones 2uppen

343 Jo vonpunf 91y 3y pIpIoAE 2q P[IOYS §139)fa [BUDIE0UR LIZpUadIs 1nq ampngs

§7y3 edust jou pinoys peod ayy Suope duike) ajqey “aynas 3jqes pavued i Jo joyow

#31] Ay (xaduro] vinemeay] ayy ‘g7 Iug) noyay 3|qisnod v PaIapIEUDd JNYNNE adrg|

U B 3191 Ipi8 ITURLH oY) U “$9330.d Ay O) PaIIPISUCD 9 UBY ANILNS 5143 0} 13edun
JEAmPRIe aY) 0) JuRElpE Mnos Plo 3l mo[[e) wea ajqed mau Y], usday [euaiien 3
Jo 9 pae g 'y woun)) Lapun WHonuB1Y PaIIp)sund AR pLal PAEI0SEE puB Aemures) Y
“Suizoprng £q panardur) Usaq Apeasfe Fey pug 1[ed utuBpy 12 ;noa apqed Juasad ayy o
uRLpe w1 apys ENjoH uapue UL MdEE (e up Juyquasa pus peos|iey T BHO )

o} #pddeamd 2opuodiven toj gz61 9y ul HIuLy (@D £q[ing £em then [eimnauds uy

‘PeO By} Wal] FAAP 100t Bupsizs Ay Ay a Lesydiyg uoifurire g Jeau uonas Iy 10j
1d30x2 SN0 13 190w Juofe sy I|qed Funsma ue smo|(0} nnos pasodoad anyy, Aemydiy
UNBuLLE] 09 1010 BUI,EY JO BPIR 2CUB,EA Y} uo adoje ) SpuUSIP Aynod Ay wawudne
peosd oy upmog uonmg Supgreag, tgrieg u0g BU,EY ) Jo upeal Buns o

FUIL 3] QI3 YIMY ALY PUB YI[ND [UIITHY U3aN1Rq 1[84 Sy} UPUANT PUB Jujog BoaEy

gpaus0) peod Junierxa ay) Jo opis ynow oy Fuoge woupug durey) wol) SpuNNI Anas Iy,

BT ) JO Yusasal punoadyaeq JL0)STY pUv Jopuied ) Jo Laaing PI3Y paa[oatn qutog

BUIEY 18 002 9|qe) 21d() Jaqig pasodord © Jo juawswasse {eatBooacyare wy

LIVULISHY

T L AT e P g T s Akt St i b p

£661 1290130
HemE]] £AIAING (RN

2] ‘[jwel WY

10)

V'l “Piwypog - se(lnog
pue
VI 3PP M piaeq
aNd ‘Hewwmyy 1L 9318y

iq

LIBABH ‘nye,q ‘avuse,lepy ‘B[n,umeay
pus o381 BnjBIBM ‘BlEYORNY] pUB BUI,BY ¥
jmawrudiry sury wojsspuisweay, odQ Jaqiy JLY

- poasodoag oy Jo Juswssassy feaidojoanyory

Y v )

S I

5 I v B ol T S B




or
it
£t
oe
e
ae
92

1z
¥z

BDBWOLWON
-

4t

M

n

SAONTUTAIY “HIA

L T T

SNOLLVANIWWODTY NV FONVOLIINDIS ‘AEVINNNS “TA

....... .-...-....-.o...-..-..hﬂln—uaﬁaﬁghﬂum—u&mcmﬂﬂn&:ﬁa’m
..... M A e R R T I I :Efnuﬁﬁﬂuw<
sesmsnansa SHrdeTar et e st et et an EO.BE.—UQUQGON?BS'SQ_-W
R N I T T A S ......-.m—ﬂn—m.:_:.mz
...-....-.-...-....o......-.o........._—ﬂn—_dmcﬂzsgrﬂ?ma—:ﬂo

..... SVINSIH AZAMNS ‘A

‘et etanrenan D treene tesrretra st * pEmeay ‘g
..... LI I I * * p[eyoeny q
Taenressrransan R I T cerrRuauy vy
..... D I R

Tt HOUVESTM TVDIDOIOVHINY SNOIATUA Al
e Do U D
TTret munoNy [UUONIPEIL 2

Creere e e
.-o'--l--o-oo--o--n--.o.-- uﬂnﬂivcﬂucsaaUtSﬂmz -m
NAasbereverenw “F—_daa “E-.—“z 14
ONLLLFS TYOIMOLSIH ANV IVUNLYN T

TeETerrete Lttt e by

L R Prssnathrrne

LR R N RN TR

o7 uendudseg vasy Py v
FEeritdernenrsasanna zomspﬂ—ozh-z— o—

treuees ssessnsnaa L N sees

L I O Y

* STUNDI 20 IS1T

-
—
¥
—
AN

“Buissasasg

PIOMPUIA JO P3a:D) ppIA 10 £q papiscad sem wonanpasd Hoday oy amsayy

TN PIP §U uonBULIOjU} JjqEN[RA PUR UONEURIGH Paptaoad [imog, Y Jo epoyeg angajep

W Pafoad sy 20y EUREW 43 papidues Japppyg PiaLq "Iy pue yaeasay punasdiyonq

1 J0 \pnw pajanpuc Peypog UBiEnoq S ‘emel] sfanng le4nq|ng) jo yamaoN paf,
N PUe 3ping YIvl IR pus toyine omas (3 £ Panpuod sem stempaY) ay],

SINIWADATTMONNIY




TSWY (129 07 0 umop

© }3eq OSZI 0 0Z) "W 9 0} ¥Eq ‘W pge oy w g Amewxudde wod) st vame ._8.8._.._ @y 19
adues uonBEAI[R Oy, ‘3pIE aUUTLBAY 2 w0 ) dans a1 spuasap pus nedjod sy saawa]
1 90 vInpmeay jo 0,0ndaye ayy Supnus Lemyd||] unBugue g o ASS a1 @) umop uo
UsI pUB.3FER 24 0] pros pased Ay smo)jo] uay) Juawude ay], ‘et voneg Sunpesy,
NIHEG W0 vudEy vuau._. 310 LA UORITIAUL I, € 0F PEOS ((IAN-F) IAUP [3AYM-200]
WArens Afaanea 8 Jupmolog ([ 1) wy §'] AiMewroadde Joj 95 swiny Juawudine ajqes
3ty ujod vopeRiuRLYy JuluRly, ) JE FleyeEny jo (z,ondnyo uE uits UoISIApq NS
©) 113, 93 U} neineld ayy 3atasppae vodf) ‘neejed geyoeny ayy muo dn aamanng sy
-dwres apeur-uew dasjs e Jujssasen Yug ey o adojs danw ) Jurpuaise Mg swmy
JoewndNe i ‘(PN nepy jo 1582 19Ny peas doalipeos mew 3y jo (oynow) 189m (0g1)
"w 0g Anewnosdde Suguuns £jesidsy (saqnu z) ‘ury g'g £11ewrosddy 18am spunxa

Pue eu3,ey 30 v,ondnyo ayy uy uswpug durs] jo (pynow) yinos ysnf sudeq ey uaurudne

S1qE3 Junsxa ue sMofjo] uatudny ] uotsstwsuey ando Jaqy pasodoad arpy,

@1 A1) Peang enjerey
‘BleyORNY pue BUARY 18 Juwudiy dur] uelssjwsurly, Indg L1 419 pasodarg
MO BUIBY Ay} Jo £IAINE JDUBLTTULCIAL [extdojoaerasa pasjoaut Jiodas LICRR
uodursaq vasy Palor] ‘v
NOLLINAOU.LNI 1

AL

BE ttrretreerercieciaaa. Crer et raeeas *Trre 1BamyuopN
w3ty “sadig sy ynm neae(] vluyoeny uo Mnmy ajqe)

88 "°7°77" HIn0g Malp *RenUlg glexoeny uo proy g Juope mney ajqun
88 “'TTUTTeTCr yuoN o odojsumog 2upeoT EOLE-00-08-0S NG jo malp
9e "t inog o adojsdp) mars ‘uonsag oynojy dwey gOLy-£0-08-08 IS
§g TTrorretirrertr ojoyg gf Mg way ynayg ducy £0L¥-£0-08-0G 2§
AR LR RE PRI A o ik 4Inog spatmoy,
adofedp) 21 ‘s31mu93 snouvp Jmmoys dwey gozy-£0-08-08 g

PR Ctrtrrirrressciia . &Eﬂdm —..th.ﬂo.ow.abﬂmm._o EMatA snouuy
P2 SRR LR TR T PE P PP 4 vertatereaaans yinog oy
odajedn marg ‘duey o uasnfpy anoy apqug Jutmoys tey tuueyy

TE CCtTTU T e uR o) puessam Suipuaosy aynoy 2[quD pazop)ng
1€ °°° 153 mA "UI0g TUIRY eprumo], uBupLY dure) wosy inay oyqu)
.—n A L Adaﬁaﬂﬁs?mﬂEEUmmgﬂgﬂ.—b
#aLp, ‘proy Jo oynojy mnoy Ijqe) Jurmoyg PECY juIc] vuaey
LAY § {1 109 woly pindepy) (509Z-£0-08-09
15} xa3|dwod vnemTay, ayy jo SIS wWAyinog puw peoy uoneig

Buppaea, o) 3AneiY 7082-60-08-0 215 Jo Uoneso] Bumoyg dojy

BT TTUttertecevsesersannanernne. UMOYS 10N Pag PrasIvy TRYO JO
A PUB ooyt aduud, (000'yT) ¥S6T defy S08N pundy Buauy

ﬂﬂ it I Iﬁéﬂ—uﬂm‘—m—:mgn—.—
3unaagy nexeyq ereyoeny uo EPEOY 10 ytomiaN uimoys (000°0z/1)

EY6I dup Lorsng euotuag, UEHRABL] SOSN ‘pend ruaey

OF ““t**rrererrreencenisatiaiata, neaje(d TiEoEnYy Ay} Jo uoiog
1934 34 ul ¥pTY puBjul a1 oN Inq _Nnoy FFug_ jo 1rmaq

Bummoys 138 Yits (0000} 6261 du SOSN HEme] ‘vuauy

w.— L I T I I I R R Q.m—gmﬂ.—.—.ﬂ—g—«—gs—hwﬁa<.—.EU—-—&U“:_;OLw
‘2261 defy 1uiog Buawy sandug jo sdio)) ywawpedag depy

6 “°T°TT (FBLL WH) SpuT] j[eg Buapy jo dmu 9681 uosrawy Jo uano
n '-ooo..-o--o.--u-vo--oo.-.--.--.- HEu—nUEF—M=<
98] voisstwseLy, ayy Jumoyg dejy jeaydesdodoy, ‘g'eygn

N T nﬂ*‘—namﬂg 1=.ﬂ—m— ._d.—*ﬁao

LIEMEL] Jo Mg

S4uUND13 40 1817

Y v 01 )

0z Sy
61 314
81 "y
FAQELE |
a1 iy

ol By
¥l 3y
3
tAR: 1T}
I12g

01 "33

6 dg
gy

Ly

LRI

¢ dig
1T |

€3y
gy
13y

a0y et 3 A

P



n z
- H - * ' .,9
03y Waforg Fuimoyg dejy [eaydeadodog, §OSN pend) vusuy £ay | o
1334 OF WYAHIINI BNOIKOD YIivY A0NIS @
Nl | — e ) ’
T

====sT=c——m=s ==

SNBSS
TSy N Tl LS
P Bk NSRS
IJ- =

eI

R




(28/L BADS @ "Wod "B1ad) (asuINYDO wnjpodouayy) bAYDIHD PUB *(¥FUINMPUDS
ouypig) spaugim *(Oe/IpARAYIND SAURIS0) 1IN, ‘{snpojuod voddasatapy) esead yrd
(FpsuINMpuUns pjjuowanbaop) oyoliff o n,od "(pijofufajuy Dlavydi]) 3y .Euzy.aamznn
wiiodadpy) ejou ‘wnapdi){? wnjojuog - poomepues) 1yo-41, *('ds IO ISYIM) DD
(ds wnpyguo)} 23y00 *("ds DIuROPO) LIID,0 IPN[AUL AT, (EME yafoad 3y Jo Huda
[e13uad Ay UHIILM) I8P (NS muejd Janeu Jwed "§3)1013 J0 MFIEUD Apusuiwopad
Aunmwod uoneadas u.ﬁ.. yInowy, ‘(synp2 niopfissud) 1oyil} pue ‘(-ds oupronso))
poosuaat (paofond wnipied) gaend {EmjofiyIuiqaua) snupyag) ALaqsEUSLYD (D4ournd
*7) BURUE] APRPUY B10X3 S0 *65E13 SISEE|OW Af{e15ad5a 'SIEFRLE JH0XS SNOLIWA pul
(Bone|? BuIEINF]) ajouy TOY £q pnirmwop 8] vuE alosd Yy upia uonmalaa yuaLma
syl (ELGT "8 12 aweIEp) [udy PUB 13q0100) usamyaq Aul(lE) fypofew 3y} yum reak
aod (g 0Z) W9 2§ J0 aBuEs At UK 11233093 6 EIUIEY (ZL6L 10N oo ) kep Luoys
f[awanx? RENTENT Jo B8 0B Ul KemydrH uotdurieg yive dn 5133w anol 3y, ‘dieds
aewe,rep 9y Jo pus| dons Suois puw puE] %0 3 yZnoryy Aupuadedp 0jaq §103 ureo|
Sp fygp prvenosce que xayluind QUeTL DEELBUBLRIY N $ITIIALL, A0S Y)Y 1] ey
ap Jo adomqno x0a Ay FurpuadRy “UGHBID0RER BN{UIUM-BUIBY A1 JO skep Hs pue
suro] Kep ‘elepd funje fpPwansd o) fums Lead4y aug asay)y (nq vewpg dun jo 18m
Jur 9} £2 RN {108 [BI3ATS SILIIARN) Juawudi[e auy| UOWSIWELRL) pasodoad ay,
FUNTS RN Y
ONLLLES TVOTHOLSIH NV TVUALVYN ‘Il

!

]

-

"UIBIAN(] UotjEAIasaL JL0YSEH HNTIA AY) JO Sjudwannbal 3

Yim £diod 07 PaPUIWIWOIAI 3q P[ROM 110)]3 JO |343) Lalns Ltojudaug ue
uay) N0y 3y JuoR punaj UL STAT 2 [EHUI)od 20 UMOUY J] “SIUNOTIL
Eafopeaeyae [myurjod uo uoke|jEisul 3jqes a1} Jo Pedul) AjINIW o) Hlom
[EUONPPR 0} SUOJIEPUIWIWO0AI (3 PUE "YLASAI JH01eYY pui AJojodutue
gnowadsd Jo BULIF} Ul SEE IATIEUSS 3y Jo voneutr|dxa ay) (q seale
aamsuad Jupmols anod Gy} jo deur B (B uimiuoed (in podas 3yl yueasry
JUMEH] pue Y10MPPRY i) Jo sAurpmy Yy uo podas ¢ Jo uoneiedarg
"SIUHLNOP

qUBA3JAd J3[10 pun sdEW JLOIEIY S1 ([ 5T YoM [Eitdojoagyaie snojadad
pue ETO 9Y] UL EAIS UMOID JO MALAAS B JO 1SIEUOD [|Lw YILISTY JLMSIH
"aweyd SN} uy pautiojiad aq |im

Aupsa WEPNEGNS O)] PIEN[ZA3 PUR PIUIWNIOP I {[LM LLIIIUGD JO FBIID
ay], -asay 2uop uasq sy LBoIuyae snotadsd awoa pun s[Los Lpucs ut
S[BUTY pue £1248] [BINJN5 2AYY P{nod BAIR SH{Y, "AIRSE333U 3] |[im Laains
Aopjrea B qey) Leayy agy wody ydnoud Juj 8t Anod ay], "uewpsg due)
0] pIvM]EE2 PEAL YIUaq ) J0 oynow $303 11 tjed Ay umop Jutddosp anjy .
1[ed fraegy jo doy 2y} o peat PP B SM0]|0 UAY) PUB uelng unpely,
g3,y Ay oy Lemydfy uotdunme wolj speos Julis(Xa SMo||0j NRNOL

#]qe2 ayy "dew ayy £q JuBpnp ":IN0a AP JO £IAINS WIULSTILUUIAL PBUNG 1

Bpn(au Yom Jjo adods uodn paaadu ayy jo BysE} I1153dse ay ],

SPOYIOW Put YoM J0 adoxg g

7y 1ol [ A B

[

| R



L

[[EUIE GHUT 11 903 pUE 31 PUND) SIUNYIUIW 3y M (981 aNG)
nelay (E) eluyeny] vo paseld ay ‘nwiny ¢ Yoy suLf, Pamojj)
3q pInoo £4AuLI0) YdLYm ‘NEIIY Y3 0) (EATY O RYLYe war)
(resy & Juraea] “yuted auyy dn paddesp ay yayym *ysy pas aday
© JyInes 3 asay Jugysy ST MEBJY UIYm Jwn auo 1y punml
Aurysy 1u13axa UL ST PIUSTIUAW F) JUL0] LUILY
139
1918 [17} {eney] o nyeyog ay) “Jap|noq adny v “auy s
18 3ny 3w v aaed ay ‘ploy pood € uasy puy 1k 12y 113) ay
Uy Uty jo suonepunoj ayy wy jradt a2edud 3y 11 ey
Uea0e 343 0jul 1N0 JBJ ‘(UC|-EY-EI-RUCY ‘{00 |NpIapUOM SIY
1602 ey “AEp Y20 ¥ vo AqisIa £Jia(d 91 mnEy Jo pues)
A YIM WL ‘RYE() JO KHIWAIITI WINEIM DY) UO Jjdsuy
Suuorime aaye ‘spuaddal awos o Jurpaoxy ayeQ pub wncy
#Niun 0] pididyie mejy 18Y) U] BUIEY 1B SEM 1]

“(snaukydiod snauadning) nwny uetd ¢ jo Suynes agy pue nye,Q pue Leney

Jo spuejst ayy ujol o} 1dwene ayy apnjaus TUaEY 0 Furepaa Ingjy Jo spuala) eyl

Juaud)e auy uolsITFURT

pasodaad 3y jo 15am (s3jLu £°]) unf gy A@jewrroadde g W WX 61 (93100

~C0-08-09 # HS A1015) N8 811D “(31-:LL6T 1YBpUesmy) pafansap Bujaq se 3t paqrosep
LLGI/OLET Ut saseq fury uo sone Jo fcjuaaug wnasniy doysig B yBonoyyy

(P1q1) " dur] s[nog ayy, “-aueyneseULY] ST 1) MOuy

afep £ea Jo susfeAR]] 2y NG ‘Ssadwed pur UIW peOIfIES
43 0F OOU Y, BB amowy 91 9] ‘(Juled au) jo apis enjElEm)
pu2q ay} Jnje 100 unydrens o) sutdaq proaes ay) &8

HIAMI £ "ON ITIT ‘edd ) PUE YIRIT () UMY auosIw|
Jepuesd jo sseur 2oiFuwyIas0 pUB PIYnese ¥ e paddoe ay,

“Junoory Jededimaa i) Ul pIqUISIP 0S[2 S8 20E]d S1Y) JO UONEDO] [ENIE Ay,

"(v6-8L61 srBwwng pue Juag ul 'EEeT "3 -

Qa4 JasIUAapY Apnjouosy) KNG 0F Kem S31 Uo VIR AY) OJUf
33unid o)1 3B ProM [NOS 3Y) UM (ATRUEYNTYTUIF]

01 11 papnpuoo Loy ‘[eay) aq 09 aram uoy BITRUSIp A}

J1 'Ry 190 3 v "1 J0u Atam Yeap Jt £poq Ity o) yaug
W puss 1ydiw £ayy, -1 papoad pey oym spuauy Jo £I0jE0UC
Jo u[nos au) £q 13w sem 31 uied At payseoadde [nos paseajar
Lmau Yy sy nyeQ) J0o LIWANYD WIdRam ayy st o g sudey
"s3jdoad Japo Kuww Juowre Jurdp, J0) waa mswaydna

© 61,183/ G[UABLL, 183m PA{IALY; 3f *Apoq Mf) 2] {nos

) 68 UKE T8 JU) Jaljaq B Sua Y SuUREME] Plo 9y} Suoury

‘plrom yuds ayt 10) YIILD Y] AL} Pnom

puap 3y Jo 8jnos ay) s st "deap g1soyd o aamyd Juidea| ayy “Juoyy), oy-0-0ULFT
*319 ] ssapped i Jo ayrkur ayy up quepodun adegd e osje sum 1] Cysy pad ued e
14ydned pus 10§ paYsEY 3y AYm pUB LEANY PUL MY Jo sPuR(SE 2y wiof o) pawn ey ol
~IUIIP DY) ALY *YHLD S} wol) papiedap s[nog aym nye,0 uo adepd ayy su oy paajal
s1uI0g vuaey Aamsiyaud uenesef Suunp ssuepodws jeaud Jo sea 31 18] S15033ns
1Y) pue ‘[eI3uad uf ‘Jui0,] BUaLY ¢) JUNB[AL FJURCIIT SROIIWNY BIE A,

81UN0IIY |EUOHIPELY, G

(S08°pIgn

daEM Y J0[92 YOI (3,2Y0W) YSURTIIND SN0 3Y) 0) SIUBI3JNI UL JOGQILY Paz_ pawun

B[NUAEIY] L12|UI uaYy) pue wu Y Jo undnyo si Joped st yarym *(G11:°p1gl) ung ayy

JO 335H, U[TYOBTY JO 11, 31 985043 '([GpLET “'[8 19 INYNJ) 10y P 10 1Y AU, BUITY jO
v,ondniyn aty Jo uondod adre| e sam1aarsy Juawudie ur uoiEsiwsues} pasodoad 9y,

(E0L81
‘asaureg) pandisse vawq Ajrmino pey sEndnye 3y woym o}
Aputey Ajanp sy o diyeuoneqas jo saudap awos wi(d pinod
PO “uaIp[ny? YZnoay) pue poojq Aq pae[as asam erndnye ue
Jo siueliqeyuy ayy L|[eapt wiedy Sunwwoed Juiupcisns-j[as v
" Joj LIBE¥0AU BIUIWLONIAGR ({8 SILIEPUNOY 537 LIYMEM BUIpnpuy
Aqazayy ‘ese ayy ur 3%eq 611 0) doy unrjunow v 42 xade
1§ Wy adpasm v u PAYNE uold9s puey wendnys ue £)jeapr

*LACMEF] 12u00-25d 1t aJf [E30d Put S1uauodd jeos
Jojun atgeq ayy ses eendnye ayy, -wendnye ojul saepunoq [ranjeu Suop puup ayy

Jo Sujuon3e B uo PISEq FOM LIEME} Juanue uy uanied Juepoypue] jeueipen ayg,

uonanponuy g

Do piribo s



3O dvoyjyedoT

|

955 n £
v pae 1) b A
LERNy LB
o r/k.. e b4
woao e o 3
a3 .Tnm. i
Fra JDHEYLN
Ve Yolifii N,
P !n_b.u == H
oo lmm.ﬂaw« [
- . *z Nzl
z E Py L
N o HMH 1 _...
- DL
st b
/...\\.. !
] 1 EEE BN
e HE EL \
& g i st
a . ,T_mm I
= HETRR I
o < IR (A
] WNRET Ve
n e o ]
4 ﬁ_mw. t o
2 N 1 ER A
i ? K
3 . ..__.."m "
] ; Pa - R I R
o i 1ho 1L
B iE B a:
d T .o
g I
: r i 1
m. NN _.”
m. “an—s.— —..
3 » ETERE
ES Z 9 ._m
] L b i
b4 : ) £ mm "
AP
L3 N S P
i
4 _. b
Sve wi Ty
. V% 3l “.mq ..
HEzT 3
:“m.“m. oo
ifizs —.hﬁ.m
_w.n.m ] b
. T ....” —““__c. " o
: ;o E 3
. -fllw ~ ..nu ..u H.F\W
AU S g hod
§ ‘ | \ { A T R |

i
J

=

{8MO] |0} 8T 81 NDPY

PILTUUN UB J0 1UNDIT FI2[IABN) ORGT UV "OLGE UT INSYVIN Aq paatasqo jou ejeyonny
Yita sanInNs neiedas om AL TuIBY0jy UL TEBOUNY] YUy pug noly 1fioun
JO daumnsIxR 3y EANLIPUL uONEI] dew LY, ‘uonBwao) 0w Auw dn winy o) pajwg duw
SIY3 Yitm prenosse gajou pajy aify Jo (usndad v yng ‘(paun y2afosd B1) JC AVN) 02N nngg
Jo 2p1¥ qured wia,ey Ay o) sum dew oyt uo uoheI0] ayY) 'ACia] BeYoLrny, o 2ausajas
8 "uy pajauad ey (p 363 HRLT “WM) 9681 parp "spue Heg euainyg Jo dew voriauy ayy,
(86:8L6T ‘mawwing pue Juyaag w pudnapy
BWWT "EUMYTN) Yans s 4§ SnFpajmownyon 15ad ) ‘adajiand
U 58 91 patuie]a oys ma) o L[ue toj ynq ‘vonujndod ajoym ay)
40) 10 alam sadw asay], "JUUTIEM ‘B|TYOERY ¢ JUD pue
'(3sed yuejoidey yuasasd at) jo ped u) BO|OAULY] 12 AuDT YLD

UG Une 3y 0} PALIPIP sapdway oM} 21 DI PuB ‘UMEE]
ul g[EALLe [Butduo oty Fuoue srxddiysiom.ung a1am a3y,

183118 NDf2Y {{) S11 01 20UII3JaR Loyyoun
Vi jeunul [Eawdojoauyaae Jupmanaed jo 51 nOlaY pERRNY J6 I8 atyl JO UoneIUap!
YL "NOPY P(UNEY §U A1aYMIS PIGLIIRIP LT AU 100 STM 81y TOY) papnjauox
{8B100-60-08-090 NS 1S *Aw1a}] vuasyoly) £E6Y Ut S| [VIY Aq paquosap pue poddew
AIMINNE I PAEIOAL OUm Y(QT:LQGT) YPIMYIIOE PUR NUUBY RN TudENopy,
FIIE 9 YIIYA GHT NI E1Y \3iM _noray plinenyy, sajunba Ajreag aman(vapy ‘|ren paugep
“[I#s B U0 nopy a o) dn ysy aypy jo SuBAeap 2] 81 |0 Ul 10708) UCLILDD B T "SKum Jayio
1 Piot 09[® 81 pualal numy J0B13 YL, (LBT:FLET "8 13 Inxng pun FE-CEHLET sawwng
PuB Juiag ap “qp esnisam) o ucu.s.u._ 1 papuef 11 asaym _E:._n:mu oemalaey
1) §9000 3UCIA 3y pApY NYD,() Wl Paamie Jureq sem ay Bupjuig ‘eym Luney

wosj ‘ndngyy "(Jueld 40) J31yd Jranl v o) PIIRAUNIE 0S]T 51 1U0CY O NjeLo Ay,

"SI3WuMg put Jujping u N vep EE..““J_.._....WM _wm_w

UMY a3 uay; aduig -urad0 ay) e avq Juas ysy Jo sasasd
Y nfeuigexemRy ) pury ay) patass ees A uIym fuay], 'ENq




11 01

uap|ed ay) yitm pajBuiurinul punoy 3q LW $ui0ss0jq an|q

2ed ajwaop ;i sures Joye pue [njruaid sy PO BeNEL.
(srsuampuus oyuounnnbiop) oyoy is-0-n,od 13daaid Lun

ay], 322 ue Jo uuog 3y vy uLre 53}A, Japun PALLIED ‘BYEN}]
"M} J5330n0L 1Y SuM [0 YA OO JAA0] LaY J0)
awoy e aew o) ejd ¢ Fupjady "jeney wal) papue] 3Ys M
(euaTy) uodaz sy vl sarndl osje ‘secuTIoA Jo LIS Ay) IR

u3 ()50 3G P[0 1] “HIBWPUE] [CUCHRIALY [HINJEU € 3G PIN0A 1 S1Y) JO I8NEING
pUB LENEY SPIEMO) 2ul] PALP B A{IEIL U] 1n0 MN{ 0S[ 0] CUIBY "BUIKY WOI) 3|qINIA
81 LENEY 1YL I8 SUOHTPUCI JAYIEIM Uym quYy) 98] It} 03 0p Kjquqosd §F uonuosse

YL julog BUIHY WOl LENEY 0] WINad PUE Wodf JALLIE BXuLIL] pue (3] pue {{ikney-o 18M20) JueHodul ue se YU BuaEy Nrodioul syl Aja,] 3y,

-MyEYOJ) Julo ] BUFY Wol) nye G PUL LEARY ajun of pAdwINe INL)Y {SUBIENEY] Aq IIng "uawudge pasodoad ayy Juau ajf jou saop 501} pue 1ujod wuaBY 0] Jasopd Lqeqoud

3q 01 PIUS (312M) ST (TUIBOW/ETHORNY) ROy Ay, “LENEY JO PUE(S] Y LM JUI0g §U 11 ‘318 Meaedos ¥ som noay reNERY Teq) S1eaddy 3] OYAY TUIWUSIE UotssILSLLY

BUI, B JO UOEPORTE 3y} 1 BIUNDIIE [BUCHIPE) Y UL WA BULLIN3U Jaylowy ando pasodasd 1 jo J6am “w pog KiMewmosdde pado) sy nvay BUIDO}Y

"y “Aaaing BOEGT 61Y Uy 1] OY) ATasq0

auoEpyaud Butinp BaE g[EoERY Ay Ul panade £|qeqead Ssaquin pus sueld [RupIw M pAIIY] INEVIN PUB S3Mpanng 3jeaedos om) 21 nopY B[EYOENY PUB UMDy 18Y) 81

8 yang 'sanosat 1510 puefdn jo yawamaotd “zood aram saanosaa puw) ayy yInoyy, uonmasdanut £{ay1] 1eawe ayy ‘uredy (gpgr ‘JPAULY UDjIDME)L) BUINI U N 0] PiUS 5t pue
(L9¥ZL6T "Apuel pue Apurpy) spunadd Bulysy

BaS-133p Yo £12A 0VU0 JN0 PAOE] SIS EIE Y] NG ‘AYL,O D
s3aInosas puel wi poadnyo wazood ay fjqeqoad sem (RUey)
SILL YN ) jo 18am oy 8 uo Jupds B wagy paedun

arpm asayy, yd[nd njnynpn mopaq sadojs a3 uo sduce)

304 YiEM 5,0) 0L Q7 YROGE WA 1Y) 0 2FuRs avuB g AY)
JO e[ wiAngam ay) uo puet opmod jaame Ledpuud sem q]

BE61T ! nrede pNal| 61 2118 AL, "(9p:LOGT WIUYL) (NIGNOP SSTD 'Sumy w1 mON “fyEQ
Fumas 2 vo susfenty Aq 1ing - Ju10] BUINY BUIK00I040 aLuTICAy Ul BT PIEY| 6]
(319) wyexonyy, yaitm ul LOGT Jo jonuuy LORDATOH DY) Ul §1 118 S1Y] 0) 23U ey y

“nepRy BERouny Aiqeqoad sy Jas) quiod ayy Jeau nojay Y3y 1005 219 3y, ‘eudnyop sv

quiod BU2,XY JO SIPIS BINBMEIY pur S.0C61 Iy T INBIVIN £q paquasap ey wodj 3ie vesedos ¢ som pu U0 ] euaey Jeau

B3O} 3Y3 Y104 U0 PIPIOI AT UCHEAN[ND 0IBY PAIWE] its 0)E0d 133M8 JO UDNBATIND 5T03 33 3A0E PONE NOJAY Jaoud J8Y] HNEIAPW LEap (S[[um YIiYy 100] g) suojsUaWIp

ayy Joj spusq (rmnoudy spue] (emynauds Jood asam sny) pus ‘JjEm Juepunge Pue (16200 au) Ruojw Fupaow sem Ja[3ans) Q) uoped0] of 5T uonduseap sy,
pinpaE] “spuv] Julod wuEy dy, "Suiyer eas daap £[{eRadEd ‘SAN0IA AULIBW JUBPUNYR {T165:088T “Jasmog)) paudsap aq uea
TEATY JO PUR[R] WnSIP 9} 10 SO 3] ‘YIn0U 162 8t 18

ay) uo pasngy sea A)qeqord satn aumSad Uy U0y Bua Ly jo H.:S._R_.rm ayy U} ua "quiod eusey] wolp jeyy *pauciuam Apeasje oy ayy

Jujng YUS,UY tile PIIEIOSIE SR 9[3 ] UOFLAL JIYI0UL BNE[A INYNG BuIMEY Lopy

(£67°P191) UIENCO JIY 2339 0) "gare S} PA)ISIA YR Aym 9) 184,
30 By 18 £e19 01 PIPRID PUR JYIYDY WL JAY Yita Awed
Otjm [ ] JO EIATIU[AL A JO SuO sum BUAEY 0 pas--Eud By

(968461 'RIwUINg
pue Juipmg u] EEET ‘2L g3 2Py Npnjoucfy) Ew

A

L S

r

. a4 T 1 B 0 st D it § S YA P P G 2

]

0 SR IS

JOUNONE UO g8 1t A(GI9E0] *IUIAID 07 £SUD Y0u 5] 91 *UOIIIID
51t J0; uasou> sea Jode iy Kypn 1f Jumieta Jo 1107 33 18N
) 03 Kedast [aa i 2omyd Y1,y 9291 14312 n0qu spums

pue Jopow 10 Juawad fue INCY{IM JUDT JO 16 ] [EM 5]

"PIM 139§ £u3m) noqe £q Juo) 129y £10) Jnoqe st adwn ay,

“paswaddustp asurs Suof anny sjopy ey e Yanoyie 'pawrasuca

51 J[381f 4NInnE ) S€ J8) ST Y2aptad 1s0w)L By asgd

Y], 'spod saneu a jo ajdway 1o ‘nopay pio ue Jo sutawag
a1 e a1y Julod vy Joau |1y € jo doy ayl up

ST S S IR O B

L T L P NP RTILE SHP PR PP e N vo s




e1

. (06K:9281 “vIEpIAqELY)

UNW| AN Piv pRUERNDIE 34y 1nq pue $300q Jo AMBEIP [[@

Lpwau wivoyde $7 Aujurejuos ‘loeyas u Jo aeqd ayy ynq *aBejpa

UIIpUL UT 'BABAEIY 14 pIALUE 2 %3030 2] 1N0GY
*8Z8I Ul BB EMBY Jo
1umnosoe uLmo|[of ) PIPIoIAT aym uleraquieyy o] Liouoissiu 3y) £q sem Imemyeq
® J0 2uiq1ui03 3z1N0d Jo sM YaNYm ‘BT Jut0g BUB LY ) JO FUN0T K23 M)
oy jo aug ORBL A Uy s310qe] wotEy jo woneodw aeas adse) paeniu suah ejued
Judng [nun aBUT, A, PUC TRjEIEA JO SRLEIP Ay Ul 25ELIU] 0 LIRS Jou Mp uoneindog

{STELET "Mmuydg

ul'p3| Iepueraly 4 weynm £q uanum £quqoud Jnq

‘paudisuf) “rarzesq saouesy 4q paejsun]) 1eney uo asay

‘a3t|d 0 Yy aures S1 4] oM PUP JoUTZy PUB ‘enjeiep

18 ‘ayuQ uo 2u|d une sey Jurysutunp ayg *Apea)

Bupsiupp pRpu e

TesuH Jo a|doad oty atojarayy twrawpy asedas o) avou e Yy

_ pue "Jea4 auo ut odejadiyare sty ug parp saey ajdoxd Kueapy,
‘uonjendod ot suijsap
%01 ® LT3 'areak 1noj Uy sJENPLAIPUL g7Z 10 $90] © suasaadas sy, “(dneredes vaard
10 BUI, @)} EN§0AD GE-SERT A UE §E4'G PUB (2ud, Ty Jo D ondnyp ey) Ul gy) E[REM Jo
NP NN Joj FENPIATPUI OFY'Z PAITNCS 'Zp-1£Q] JO 8NSUI0 KIBUOISIIW Y], §ENEI T
3y uam 12U weqm utwosd ayy o) uoneadiw pue gy w8 Lqrea sE Junies ‘Bwapdg
‘(suaze [emut ayy ul £jeadea) 5_.—.“_:.@2_ DANBU UL GULIIP 11T jo I B e[
DI2M 90081 YL "wonEIEAIo)ap Aduet aue e [ELauaZ Ay Ul PAPRIUY 3q Apngnopun
P0A 3} "eastt Funigaaloy poom]Epues ayads B 68 E|EyoTNy 0 0UAIA Paap ou
91 3130 YANOYL (L96Y PUR SEET ‘[IBPu{Knyp) unIng 3 uy 53ax) 199AITY 0f Juravy ploas
o) adurdes dn pajind Loy et 3awsardde os azam (vuourp.oyow) adoad ayy o epuewap
Y, “[oNT0d up uredn 33uo d13m BN [B30] AU (G181 } BYIWEYIWEY jo YIeap 3 yitm

ng ‘] BYaLrEYaurEY £q Paj|anuod Andanp ves aduey auueeay 3Y) up Furpes) poom|epues

B A I i I e

SR L L e TR Keat g

Remhch At T L E O P PR

ol

OUY BI8T 03 9IRT Woug “sjawyd [e2op aip s fnaaap spen of avusup gjo Butioypur asam

sdiys 1191 £q puw SuyRunoly aeun, i a1y Jo sadojs ay) uo poomjepues jo Epueys adug)

1aM YT, “Apowwoo apexn yodxa ajqmyord sy B UM funandi wnjojueg)

T HL) pook{upues Jo Butpen ayy uy pasjosuy awesaq yeemey) 50081 Aes sy vy

16800 P1eMAFT ) U0 J|gejIeAr (s1upd preanng pue axem ysay @) ‘sanosal ayy

iw possaudwton A18n0JAQO REM (8)dwys sy Jurkddngax Ul PASUANUI BEM OYm “JaanmIuRy

(BTI-ECHT 9Ny} puts

aY) Jo (susuy) ytned y5am oy 07 fom 31 j{¢ uoheHea I
i ‘slumigeyu) Jo UOHEZI AL "aanpuas Jo mmnsap Kpuau
'1BYM D01 vaieq Juo sum (co[nn,) eeosoodq jo premigapy

uﬂmhﬂ Yy m .—ubﬂﬁoﬂﬁ.ﬂ OHOGQ x—mdu twod) E3tuod ﬁunu-.._v_ M:m—uq——u:_- vy oucﬂ._ug

P13 Jo qun0xE weadoing teiy ay ‘sanemoly (41:cu61 ‘u 19 yieindp) nyeQ enfmes put

SURISM, oy 21am (8141 “unp) sdiys 54000 1488 0) 1yemeyy Jo aidoad yary ayy,

POl 0E
(HIIMD nInYN)Y 1@ 88} 3jqE(vaE asam 24N ndL38 puw JZeMm 10 BaIN0sas

Jaaneym Jugnnn edwes Buysyy asm Juanindas a0 usutsad-jwas ojut ajdoad URBIp dagy

PIMOM sy, “vaue juawainsazd (saxnosa; vag-deap £[juiaadsa) aunogar aunew awud g

Butaq se jjom s sunocoe Ieashpen jo saquiny v £q PoAUIAD 5) Sauvrpoduy 1 ‘anamoly

"8EI] UMD SBM WU BY 18 uonejndod quausurad A 1Yy Ayr swaas 9p (S 1661

1034) pousad auoysiyaud ey Buunp epnescay 1o £nuatiewsad pasy) apdoad 001 edoyaad

181 poteading uaaq sey qp_ HONEBANIND 01T 2AIBUAIXD J0) J0jem uaLHyne sem asay)
QM L3]|8A BB pue BR[NYOW o paansas waaq Ay pinom suoindod Juauewsad
adse] -sanddng 1ojem Ysay jo yonp ¢ jo IENBNG AJuiew

paepndod £aesy jou Apyignopun sem

sown dumsyasd Buunp
‘slexoenyl Suppniaw ‘eare 10 vuduy ayy,
(381000 0 ‘Bunytursad suolpuos

13t eam) Leney pue NYE,Q Y109 wosp sdrn dungsyt vas daap su [am 5o s3uissals jauueys

Y 0w e vy vy o

S B b L AT, e Pt 23 2

B bttt e o




-

St

ANRE A A .__SEm.s PALIFIURPI, 3ACY 07 Pred d1 SMAUPUY "BIBT UL £I[IEA ST Ut
“LAIBN BIE[BIY ‘UBLOM UBITEMR]] 0 itk aji[ dn yom ay Ing ‘AIEuoiSSIL € JO U0 AY] FUM
sMAIpUY (anweg ‘Junpuer 3 10 FEATE BN RMNEY-DITUBYEY-CNYElN POSBI] Apralje
OYM FMAIPUY [INWES £G 1340 UINU] FBM FBI[ 3y} CLEL UL ING ‘GOBT UL UINIET 2912
o] Jum B|BASENY] JO SEPUE] WIwIaAd pajtars fmau 2y Jo agea) 841 Ay, Suiyaura
10 §M WEI[RIAIWIN0D AAU L)) J0 sn0) urew 3y ‘vasy 12afoad ayy ueyatm aaaamopq
1] ¢
"B3} EnjerE Ay 3urpnidul ‘doyE ypou saye,( vo dn duesds satuedweeo 1e3ng ‘apnjoucy
0} 2TAIIY Aemer M BinEAEdY 18 9118 dWnp ¢ oy asnjat [ediunuwe paaow (sGp61 pru)
J33JWD 531 Ul F1E| pue 9[11ed pue s1aduassed pasous auly (res Ay, Aeg vwayoyop o vyl
u?.s.snu.v_ 103 Jweu .a_aaoa.uﬁ Ul paa(jad 41 YaIym JUl0,{ BUIEY PUNDIT UCTIINIEU0D
peosjret uo parsom asauedep Luepy Jwawudie suj usissiwauen Mdo pasodoud
3y} )0 PARMESE [[am AJ{E1dLY) $em J0ILNLT B prOI|TRS BY) N JUI] CUITY puncIe
A[QITA (N8 B MINIANTRYUL PAIRI0STE PUE POq PLOS[IE A1} .._o JWoE “JuI0] BUBY
punosE papuxd gEYRT Aq puUe SEUBYEM PatPRas Auedwoe]) puc] pur Aem|ley NyT.Q )
A sureydunna, ‘6681 U1 90881 PUT 9.0L81 U] Ay U VyBLlY puv JeuLiem urdn
payms suoneue(d sedng spun] psuse Aneaud ap jo myoad Fuiznorew puw Lwoucss
1aysewr.y vo s1eydwa mau ayy yita Jouesddesp sem UESQNT [BUONIPRI],
(¥ “#14 39g) nYRYEY DOBT WD PUB HBUNYEY FOBI 1ULLD ‘AuenniN 3 (IEY
Lyg 1uesD “[B 13 pundg gyg WwelD ‘g 10T - MYIERN ZE7 WD Jo Fuorpod sEan Lgw
juawudije 3[qed pesodoud ayy, ‘oeadnyy vua gy Jo uoipod [15E02 ALYy Buo(e SENpPIATPUS
Jossqunu € of udAld araw sjuead pref Knjusa gl Sy Jo Jiey 28] Sty uj
“saryifenb Eanjmande so0d 811 Jo asnedaq Aqeqoad *pue] Jo 1en Jepmanred

STy} Ul (2wn €1Y) 1) 1sA1NUl Jo Yoe| [erouad ¢ 18332ns suajesues) agay,

—
'
——,
-—

14}

(ga

r0zd smsiday 2AnEN) X ITTIHVONGT 1ueasas juaipxo Jnok Ajinj1aadsas
wig | -t §iy) (MU UIBWAL | pue ‘aucd ae £oy) puv 1wO|oyolRdg

Jo udrez 2y wody asay paay doad A amuswne J0 IENOY A1) Kq 109m

augy uo *uaw atyy Aq YInos aiy uo *pevegey Kq 18La A ua T u Lq yuou
a1y w0 PAPUND 8L Y| B|NEMB3Y 1T 313y 80 L PALALND B|RY pauiquicd v Bl
pUE B[RTATIY U Bl U] S, *IEACY PUL PUB] JOf WL Kt e Araaay |
:83ut}aaLyn) "SPUT|S] UTHOMB]] 1) JO SIFUOITEIUWO]Y) PULT ARESOUDE] Y O,

BYBI "FI Aenuep YEQ "OBUBIEM, "T[nEAEIY wPjugroue] G665 ON VIl
{ga grd amsdnyg aaneN) ajdoad Lw Aq eueyeyey jo aurl

ayy wop uaxq sy Luednaoe ayl, Ty 4q 1834 Ay U0 "eag A Aq yines
S1[1 U *amEBWNT JO I8N0y Ay Aq 16T3 ) UO ‘BAYLUY JO IsnoY Iy} £q
\Mou 2uy to PIPUNG] B] wiep> asnoy Ay EuaEy £q 153m A U ‘Tas A 4q
noE 3y} uo ‘PireueiEy Aq 1583 9y uo E] @ £q yyeu ay) uo ApUNOY 61
TN PAIBAN[ND JNQ BINBAEIY 18 12y 1 AQ PIILALND TIRY PaUiqII0d U 8}
PUB BMEMESY 18 81 PUR] 61T, "I8NO0Y PUT puryJof wiel Kw NS Aqasay |
:83unjaur) "SPUB|S] UBHEMEH Y] JO SIUQISSIWWIGS) PUEF] J|qeaouo}] 3y} of,

S¥ET "GI AIBNUBL "RYRQ 'IBUBIEN, ‘DINEMEIY oley LSSS ON VO
:molaq uas ase suonjraidde uolssIUNL0d pue] JIAYY, A]IYEeUL]
0} PIpIEAB Fea 3]01(1doy] 18 [3ared 213u-(°GY B - GEESN VI1 PUL OB 0) p3[uRME
amm - ojop{nf Paj(es oy u yu joared 24aT-ud) © - LGSGE VO] (TNEmEIY U pueed
a1aM (FyyT) SPABAB UDIESIUMIOD PUR| OM], ERUL] JUALULIA0E, PAID|IP BjnEMEIY
Jo Jiey J3130 At} it (9G:6Z6T SI0TPUL) (F] PATAY INYER) DYWL 0 Saiae
017 J0 PJTAE UG 14 0M) U} 1R 210M CREMER)Y J0 SPUT] AL, (1E'GS6T YIUIYD Ui -BEsH
*|EPUAnY)- SPUE|E] Mf} Ul SPUR] A[QEN[RA A10W ) PADPISUOd PuB EPUE| (Y, Aam ed
100U Y3 J0] Y2ILUM 'FIUEUS) 3ATIBY 0] PIPIRME SPUB], DLOIINY Jo siuetd ou A1om 21dyy,
FPUE] JUAWTLIIAGY O] PIIAUCT J1IM (9F] £q PUB SPUTTT UMOSD) AW UYL FPuY|
asayL, ‘%8BT W 1wead [eutduo ayy YT Apoys tasamoy "puey aty o) Sy ayy dn aacd
Yg [ BYIwBYyawey jo sMyInepputid 'NEWEWLY CUOA 0] pajuesd sea ‘payoRny
Bumnpul ‘Buagy “diysraumo :eaud Jo eyl o) SYTL-ASN ULIEME] WOIJ Bem A3uBRYD

a LMBH ut 30ud o) "d[ayuy 1eaIn AY) *aunuag puv] ul ddunyd ‘s 008T P A U]




L

ucKEs
proqmes 1uadelpe uc._ 0} UAOD PI[NEY U0 ARy 0 asam djddeauyd jo suodem yanym
uo peos ynoy BuLf, Sy Jo HpeqynIsae quasefpe ai Junepad Lpydys 133foid apqed
1enul 83)SuL] JO JUTUWA € 81 "EIse0sd quaurudye aul[ aqes (eando pasodaad ayy yaigm
‘armyea) ayi-dures oy ey sreadde 11 Ajupne0 B jou 8111 3y Cneded gnjoany
ay} Jo uorpod 183M atfy ojuo ;nas K[uo 3y} se (g "31g) dew ‘'S N 6Z6T Y3 U0 AqISiA
21inb @1 pue Juawud|je au| ueEswsuey ando pasodard ay; apisBuofe &3] NNCY IATutig
YL, (prgy) Saoys ypou ayy uo sujer Luedurey) puet] pue Aea(iey AYed 139W 0 Aoy
aduts,{ 3y umop uolea £q apdduaurd ay pruodauedy pue 123fad ajque ay) pauopueqe
ajfuud, 161 PARIA 1] (Z-G:9061 UMNIYM) NR[ouc)] 0 uawdiys |ies pue 3upped 0]
neesy 0 %r.unc_._ Y2y ays uo 3E.u sJauLre) o pue ay sjddeauid Jamo] 0y 1uswaduptie
ajqua B Pnnsund 0] pawn afultg, IERCD AY) WOY) }IEq JIAICEITYM SPEGS OU SMOYE
(9 "214) 6T piep dew susaudug Jo sdio) yusurpedaq sepy v neateld yany pog papis
dans ety 1o waop se(ddeawnd suy 133 0 Mot sem paoy) £atfy wajqoud sofew y "Ansaoue
ssauedep Jo RIMULIB) YIs uonEpedse ot neate(d yjeyosny Y1 uo dn addeauyd moad
o asudiziue ve usdeq oduu *1z61 Ul Sunmng “afduuy (@ veRNYed puB BEW NE
{02 NInjouc}] 8t} suA TasE Paford au) 40) uTIodwt 10w JeIjENPIATRUL J3YloUY
.FEE_&%___ pue wejenplAtpul
10 yneand 34y PUB I8 Y93] JO U] INg ‘FIUNOEAL JuLIRW JO AJUTPUNGB ) "BIIE BIY)
M PAEROIEE SINSLIFPRRITYS ofeus Jy) Jo Awod SIYNAWIx2 AI| SIREIAY YL, UTULIAYSY
Hadxo Ue B 34 §8 *USW PECI[TEL A} it ITIM J0J (S PIpRN NULAY ALY, (¥FELEL
*fe 13 EDAR) Aapod tg) Jo 3p18 Hou ay ue (du] 5 nog) Auuynng-e-3ula] eI %0l
© JEAU 110G Y }ITYS B U} Uod PUL 1A SIY LM PIAI] SH_ U0 BUIEY JO BULIILL )

*maakap] ~] WaQoy sam SO0GT AHTI A JO LFPEIByd Sunsatajul a0W Iy) Jo 3uQ

i i o o g e B

91

-Bra[nyogy Ul paseq seam auey weySuiyg o ‘50261 £1409 A 49 sanawe Jjead
J0 BE UB U1 (U0 Y} WO YIEq ([ APR{IUIS SUM IPIS LO{UITAL IY) UO DINjINNSEUL
Sungaues ayy jo 1sou Uy LRI SWaas ] BOYER L0 EE:E.?U_ B M| SIAYIULI 3Y)
1ng e{nemoay] 17 PIRICIS SIE BIYS [|IM PUT ‘E[ELI0) ‘SAUNSO[IUI, TLYT PUE VIO Eud ey
18 PALICIUAL! UG FATY SN} SuppPuEs ou_ 04[] PAIOU SEY (B1661) I
(IEBLET [T 12 YIBIDIW) djunboprur som Jutaua
81 (S)2A43522 15210} Y] O} 2TEWUP QIAADE PRSNED JABY 0 PILE am (S1e0d put 'sdid ‘apm)
Y09, SEI[PUEDIY "SEI(PURDIIY 0) J2A0 HIUA WAYY PAILINY 3y AW YINYM 8 ‘1AL D)
awon Joj sawea] a1y 1day Kuo spoogy “gsnoy JoyBne(s ay) o) warfy Suipuas alojaq LD
.uo.nS.L Japueq ujusie), su spuv| ayY) 3sn 0 nu.s. LIDMB]] "C[EGOY WOLJ JAYINTES YLD
B °Sp00gy "GTET UI FPOCM NURIJ o) (TFLT 7P OFLT EASTI] (BJIUID) U[UHOENY-DNEANEIY
-I{TOUBYEY-BAYEY JO 1683] AU} 150[ SSIPUBDIIY "TITHOENY PUE "BOHYIY "OjO[RIYD
‘neeay] ‘OBl "FBUTIBM, "PEAER] ‘YAyeuEy Ul pus| Jo Toes adir) papnpput dadway,
Bupyausa ssapuedR Y 5,0061 ALIea 3y £ "pensuL pur] gy PISTa| pue umop patny
fem B "BN{OENOUEY 1 shur| Judwwiaaad jo dsuyaind 3y pajeanbal pue smdIpuy
oy sagea] pur sanadoad Lafep enyely paseyund esajpueDdIjy 17T LEST U]
"poniad
Hungaued ayy Juump JRYe Aeiodnay B £[qeqosd SEA YIYm ‘SMUPUY G JO 3SN0Y atp
Rurjeaiput orenbs [BS B SMmoys ‘aatasay 153104 ueouny] jo sdpepunoq 3y Sunwauljep
‘6887 Jo dew yuawraacd v tereaf OF unyirs osud ayy dn aaed oys 1nq ‘pue| ay}
it PIP Y8 JBLM nMOUY 10U 8Y 3 810 Buary], 20) esua) juawsiesasod ayy j0@ wur|eawey
‘S © 80881 1) u] “Apuniuwed |jews g papoddng JeU) ANy (00YIs T PUB Yaanyd

© 1IN 1AL S PUE I UDXEH JO SUIAIOYS N UY (ILCLET 1T 13 YIKDIW) SUEIEME}]




,UO

CUME

NT CAPTURED AS RECEIVED |

‘amjea)

nydusdodoy ® uoad 1o8uo] ou pue Lowraw ueiep @ sem dnoy ajfusg ap g A

dowl 'SO'SN FSET 1 Jo aummy ayy A8 11 1A plaog Bupop Ly a1 Aq payerung sem
sdeysad 1o pasop uaaq dABY taapu Lew ded ay], “jsvod ayy weyp dn pue nexeyd apy waosp

PIHIES FpEGT U3aMI3q HoNTAID SE 1u ded [iBwis ¢ moys o) seadde (4, “J14) dow ebeI B

puR (9 314 239g) 6Z6T oy, o PP1R]dWwos azam SpTOJ 24} J0j3M) pALENUY NG SEM Lauow_ yeip

UGlIN[IuCS 1Y ug 222403 sBM BlTy AIval ey aq s Kew M 3uodm uam jem #0Us

10U 0P FI0AX 1pa|Ie] osTe sioqyIrau 14 puw 9j3uts jo aunjuaa Jutmoud sdduesuid sy,
1917 E910U 1nq Al0ye ypou 3y uo gures} foedwoo puey pue Aempry nye0 199w op Fhoy
adurg ayy umop ualom 4q ajddeauid ayy pauedsuen_ afuu 1oy S (Z-H:0961)

uanyg rucknjes dums v:u.u_eu D Jo Aniey agy Jo ns v fu Kpuanbosqna Rt T

nq ‘awpy Jures 3y 4¢ aynb 1inq 10U soa (Mnoy ajfuuy aupy) peos Jez-Az ayy jeyy poe

Anuppews Aulsies oty 2[qu2 £q sapddeaurd Juuamo| Jo asodead 2y soj aow padesaus
£[qeqoad sum apys ayy ey ydaoxa patioa £]3ae] aq 0} WS JURE gy

.SEE:_E_u__:g-unuﬂaudE_i._
ape.d v uo ynq ‘paq prosies v DYH P 3331 g1 03 Of Jo Ipm
© 0} :30[q BAR[ t11tMm AN pra] sEM 11 "SpuE] L3204 uo aprw soM
B YInE apIe 1[ing-auo)s ay jo [2pows v ge Lp1puaida Iasag
PInos 5208 31 5u 2ej 03 pue WIBpou 81 uayy apis ay g,
"a8ind £¥ [[am ¥e Bay uINouq & jo parp
13pua] 3y pue pradwos azom spuos 41 aJojaq pajsneyxa
§8A Lauowr 3y 1By} 8¢ qonoxe 1890] 341, IN[2 2Y1 Jo asey
ay1 dn peas Amz-Aiz u Bumpimq asam £aty "awp e ayy 3y -
‘anoqe nezeqd ayy oy o L012en awos 122 0y 1apao uy 3|doad
addeauyd jo dnoud e Aq £jsnowaud os to ofe sk Sua noqu
A[uo 3)1nq sEm-2ouBIadde Ol $EA 1 YIng 20)-3pls Iy 1y
paureidxa Luay sea ) o adojs pue afiod jxau Yy im
oloyiwiuey « ofe grgak #2) & apijs pasoddns ayy uaag pey |
asaym adojs puw 2303 ) "nu[y 0) aurea am uoos oo

:90E61 £14ea 3 uy qurng BU3BY punose diny v ue auco] ‘g o) epy Auay v woyy

P1B3s 82 3un0328 Jurmofioy s sne(a (yggz61 sIwwng 3 Fuipag Ni) sayolg

)

SpROY puequ] 10 23uIsqy |elauadn)
Juimoysg ‘2261 duy Juog Bua ey mrdutdug jo sdaon jusunaedagg Jup

g -aig

‘peOY uOT3E3S BuydsesL
pue *Aay uojbujaiiey jo

* 3o uojzenoq

SR L H S X

..... =

LT

[

S A




_(I:el_Am:):rm SY AINLIV) mm&nood

cation of
Camp Erdman

X Lo

‘-

", l‘.‘n—“-w’
N

P
il

W ’I' (o
3 \ 4':.:":" & I
ST 7
75N j: v

K
i
A

§

3

%
Wiy = /.\. ;fr:“gf .
ﬂ\«‘ '((é« Kb

]
e 7 =7
TR
1 4 ?}_"..—L‘;:{? .‘T"k‘.
74 -

A

-
Gy,

S

Gz

Al

?

gl
Lo

o

i

"‘4:::’!17/: .
\

i ?g':q T =
2 ([My;w// 7
= ﬁ v, ) 2

\\!\ Wi
&1

KAENA. poryr
oo

s m ety .
: o Y, g
-
~ 7=
.41 t
‘I.' b
I e
".:" g
et en i
et
5 L
AR
R 3
- 4 -
-
LA
-, !
ol v
Ch7 PR
; W0 )
RN
LA,
\_“ s
.-.\\“J ry
w2 BN
1 e e
2180
AR 7
o
PN S
=
-\ ¢
- .
A= &
o
w0
. & 2T
Umm
o Q
[ -]
b Sy
ENS
« T 0
[=4 -
L =~ )
on
e ad ad
Qo
1]
o
QO NE
— b
- oA
iU
o
Q
- 0

7 Tra

h Inset Showing Detail of

Other Intand Roads in the West Partion of the

p 1929 (1/20,000) wil

Kaena, Hawaii USGS Ma

“Pringle Route” but No
Kuaokala Platean

Fig. 6

20




i

00

RN S T T T ey

QIATIOM SV ATALAVD INAWNOD

L=

!

!

Cation of

= Lo
-

o~ Camp Erdman

. e :

,000)
ith Pringle

y Map 1943 (1720
u Meeting Up wit

erritorial Surve
Kunokala Plateg

Kaena Quad, USGS Hawaiian T
Showing Network of Roads on

Fig. 7

Road”

2]




[

wmoys 10N pag prodied TRH0
Jo1soy pue oy afuug, (000'va/1) $S6T JEN SOSN peady vusEy 83y

peoy uoj3ess Bupyoesy \

pue -~&ay uojburrie3 jo /////

UOT3DI8139UL IO UO}jennq

. . .l
. Ve . .
e : . N




¥e

misodsp aund pues ux pasodxa e sfenng asay) ‘A endLL, 11661 W2A 'I66L LpPEMEY
‘0661 31 0661 .mmwﬁ WS *L86T {ivE) B1BAL quadat wy sudey jo udiew premess

ayy wog) prriodad uIdq ALY SUIRWAT UBWMY JO F3IIA0ISIP PAIL|OSE JO JAGWINU Y
'(LEBT YWIA) Y0M U0 JO Sna] ayy
U2 §BY FEN0YIYAF] U104 BUAEY AY) punoae xajdwoy cuauy Ayl ‘(eass welord jussand
oY) Jeau asaymAun 3wod jou saop LT # IS Xajdwoy) vua By paeudisap ) snyy)
" quiog ay) jo 1983 "w (f AMewixadde SpuXI pur AUIA U0 BUEY YT Ul BAIE
¢ sasstdwooua R1ys (REET Yief) X3jdwo) vuaey, ayy 7jeudisap o) pasn sem Jaqunu
8 ) ‘8861 Ul (1461 UNIVR) £811-00-08-058 71§ s paoudisap pue dwe)
Buyyer sua ey, PIIED 0 Iy Hisodap [@MIIA3 B PaynUap! LG T S3dT| SLOE[H

Jo Aaryaaau] apim-aels gy uc_.“_..v BAIB JUI0,] UUIBY AJHIPIUNUN Y} 18 YuEARTY
‘JUTWAL URWINY JO FPUI} PIYR{08] 1310 JO 4a0daa 3y pue Jjesy) quted Yy e 1AL Riom
B3AJOAUY CEGT 30ULS DUAEY JO vorHod PITMEIZ YT UT YAITIEA [eatdojoanyare L[uo Iy ey
areadde 3] quawudie aur] uoesiwsuen pasodoad Jy woay asumsip @ annb 48 91] soys
Hou ot} Juo|e so1e ISRV 35T Jo [TV "uswpaq dwe)) 18 Jul] volssiwsuRn sndo
pasodoad ayy Jo Jujuudaq ay Jo 4G w0 L[A1Bwizosdde yajng 332y jo yinow )
JO 9pI8 152 34} U0 23] GYT NS YINos speay juauiud)e pasodosd i) AsIYM JO 18IM Ay
O} Sty 3 UUY) ALow JO RUELEIP W 18 I L8] PUY §YT ¥IIG (DoY) auLys Buiysy suonvyy
PARPOSER Iy PUR ADRY M{AYIIN SIPRPUT PRIYA G]Y # NIS PUB M0j3q PAEEAIPHE X (e
PUE YEYOEIY JO J17, 3N Ul ST YA NDRY BUITAARY gg] ¢ NG ‘duuye Buysy pmery
0 “L81 # UG JP1 1l0d 3y Jo Kyubia LjEipawl Iy ul x3|dwod N9 € 9Y § NIS

Burpnpu) TUdEY Jo oendays oy up s 2n0) paiouhsap (LZ1-KTUCCET SARIVIN

EnaEy Y
HOUVASHU “IVOIDOTOZVHIUY SNOIAZUd Al

i)

1

“NPUTWpue] [BuchieiARD §8 nauayst) vas daap Lutw £q pasn saUnyea) asmssardun

am vonelg un{desL, MRS YY) JO SYRIP NI[INES pur sawop Ns3apodd ayy, e
pTWL} © U0 yAnoy BAIY B[N{0ANY] ) Ul AUIPIAD UL |18 §1 Qe Jupypuey

an04 MY aY)

J0] uONTB Y Iing Lurry A uIYA BOSET oY) Y3nouy) pessardoud voljanaisusd uoyes

Auppern YL "9FEY U} UONINLIFU0D ATIE-1{n] 10) paddeiu Sum uonL)|EIEUY AYY, ‘EZ6T KNP

up GLOF J9PIQ FANNITT JVPUN PIEALI STM UOLEAIISAY LITI|IfY JUID] BEUIEY Y,

Y T B S W

[ IS




92

8} 13odar BTy ) YuBAIRY (1-1:LL61 ‘I4epuasoy) emep Jo g oy uiyim fwry ag 4q
P[101102 Jo paumo spue (e, jo L1oyqasu;s ug fem J10das wnasn)y doysig 1267 ayy
BUIBUWAL SIELNSGNS Jo Liprqissod ay) sT 113» 58 saInjanns ade suoje)y-aud
Aqeqoud pue suojsny Juipnjauyg BAINYEa) LE awog pajudo| £aaing MY, {Z0LG1 “Tayanog)
<MYE0 ‘B[NEMBaY *proy jujo BUEY pasodoud ay Jo Jop1uiod apm jo0; 001 "Juof ajuw
auo Apnuunxosdde uB jo Loaing TN, B pRInpuod JaIneg auelallg gLe] U]
(1661) 1ua put (0g61) u[as0 pus uiyun
C{ONTF YGLET *LL6T) vIUD-0xonsEg PUD UL Y(LLGT ‘|yepuasey) wrosnyy doysy (o261}
I3qanog apnpul B[N eMTIY itk Jupeap Harasar [edojoaryan quaias asopy
(160861 92uaac] puw LILO-oiensg) patonsap Lipnoy uaoq ospe Pey “autrys
Jupyery [a18] vyeoumyEEng mﬁ 'E81 2ug 18y, papeading £E6T 1 UL g8 smawnsop
NNV (EBT A1S) 9% apour-uww auo ay Jo I PI3Y OL6T ¥ (8681 "ed) jymq
SEM PROI|IEE A1) JuT) Yy 98 pafonsap_ sua sajou Y Yoiym (ooy) autrys Supysy enjoy
01 SI8T 2115 PUB 3482 TIE [LINICU wijog AT 215 ‘(0oy) auuys Sunysy eOyEOUTYEEN,]
* E8T 715 Aumpnpuy v[n emeay 3e smu 1 pNEUdsap (yZIEEET) INSH VR

BnEMEY

“HoneAnm ajddeaurd gy payuisosse vae 31 uf Runopying

[BUTIqNE 2y Jo vona3yas B 1aed up aq Lew nened glejoeny) ag uo 518 Jumsyasd
Jo Lyoned yuaredde siyy (gane 001 1ad 9ud sdettad) uownmeoun are $3113 2u01EIAUd
1Y) MNBIPuY Inq spue; nenmd a3y uo inwe op 8aYE UBHEMB] JumeTyaud 1eyy

SMOYE ApMS Ym0y pun NUUILEY 34y, (Sy:piqy) Sanianae Jujyoues yim paieposee
£1quqoid pue Jumay, sy PRI pus paisn som uttofod 13p|noq mof g1y, “peos
QMY 201 10 MS w0z 1moqe sag] yaym ‘91¢ g 51 3wy pasodoad ayy 0) fpwreazd

\ C - T A

e e et 8 s ot 4 e R,

LA D A

LA

90 UL S31] YINym paynuIp) anF Ljuo Ay, ‘sasay 00F-008 Jo B2an ue ug (nopay eudEYoly

<180, Inq Paqrsap Ajsnotsaid sy Sugpnpauy) Juosiyasd Paispisund am g YMym Jo sas

JURF PAqLIIEIP PUR Paynuopr £pms siyy, vanmg Fuppesl, RIS Wiod Buay ay) e

s133fosd pasedoud urenaan jo SIUTAPE UL PRINPUD (LGE]) HIMY Moy pun nuwwegy jo i)
81 glmjoeny jo oondnyo ay) uttjis saq1s [ea3ojoaeyaae Jo podas sayjo fuo ayy,

TLBIEESL 4NE| VI nutaff cudeyepy

52 BET 2GS PaqUsIp a0st|(yopy syl Aq PXLSIP (BF1#) 2116 auo 3y Tyescjas

9 RN °F put ‘Buiang “d'g £q ndwaye pue ‘oggl U} £3aIng puuis] nye,g) ssnsyagy

"D'P 33pRpUY grEony Jo B,ondnyo ayy o} syivada Y2489532 [B31F0(0ami|Aa0 SnotALLg

viexoeny g

AMEY 3PS Juadepe a pur peoy onoy ajfuny
9} q10q IpRpu ppnos anpnnsegu yduug ayg g 814 398 MInos swiny uawuIge
A} A 07 980 L1924 uonEIE pawedun un puB uoneIg eaeuyuIEMBY) JRRU Sasged
naum3ie voresfweuesn pasodosd i Y] SUONME 0m) By punoss sasnoy Jo Lyngd 8
Baipnpuy fnuawdoEaap pyujas pue (sadpuq ‘sjres) saouwuapundde pu eawudie femjms
) 9pAPUL p[nas AmjannERLu; v WU 4y, "sesudazua ayddeaurd B0Z6T 8,9|8upg
s prIgROSSE dInjnaERgUL 2Y) pue amiaanseyug femies ¥ pa4-g ayy apnput aj0u
[eatdojoseyare jo asa YA M Bare 1aafoad Juasasd ayy Jnau fitawdogaasp aueye)gy
Tuauudife duy uossusuLy pasodard ayy awou
O] 3 JO 2N “parsndsp Kjenoiansd oY TpE{uRY pue Yagng npnyn| saney)
Teanynouds 3y apnpug PInoa papaodas uaaq qou ABY Piys sAE |2 dojoauyary
(6861 Yuwg) vewpay Pl dwied e fuang ukwny v jo uolioagsuapy

5t 12200ad quasaid oy oy AueARL JRjAEd j 500 a1 301,002} "W 0g Uy

Py T O ) LA R U R |

L A T LA T 0 a0 B i | 50 P oL i 1 P e L Y

Nprptrs e




8z

(TE61 wax wouy pandepy)
(2082-£0-08-05 211G} Xadwoo epnemeay_ ay; jo 5213 waynog pue E_“.ox

UONGiS Auppesl, 01 ANEIY Z08Z-£0-08-08 Mg Jo uonme] Ruwmoyg degy 6214

-

¢
{~208Z-€0-08-05 ILIS

© 50BZ-E0-0B-0G 331S [
1aXa1dwo) eTn,eavay, .
i ay3 jo sairs 5

:
Tsm«mz a1qyssod, |,

| ®Insotaua mmusz

THS oxy

NE BIIOG TV ‘\k s ol
owers JT0834 E
SEFIS INDYE e

JANIRMBITY JNALS -

Tira Jais A1ews Qo
R I T
KIWNOD MIILE JuS 2X

FXkdaod &

Jo salsas v, 3q 0y e2eadde vogezynn apoysy-joadpUImsyyad 298] Ay, EOXIN0SAI JuLIBW

E_.u 1E75ee2 jo uoneojdxa, £q pazuiapaereyd st auoysiyaud ayy, “wapow puy ey

unsy-moadpunsiyad auj unsnyad ‘sesoyd tofew anaj oyt padnoud are sattAnDE

YL aeak O0F 58] ay) 19R3] 18 JIA0 CAIR 1Y) U PRLINIOO MY YIIum BaNIANIE

Jo aluna €, pajeasas suonEALIX® AYY, (0861 ‘aaejRAc] pus uIUn-0}0NSF) NIE aunp iy

P HATIRARIED IEENLR ARV WEBUIITRIE 1T NTIS Heme)] TR)IS0dap jennd
YUl 3unedIpuE Z08Z-C0-08-0C 23S 1E SUOHEAEIXS 189) )0 FI[NEAL I jo agnEIag

(6 ‘314) proy wonmg Jumpesy, yuio vuduy ay pun

{puoy julog uaey ) femydly uoiBurusyg Jo uonessau ayy (Japun Ajqeqosd pue) oy
1wadefpu B[ 18 o) wawudje pasodoud 3y o) sauwpodwg Jutnated jo st aye sy

. sy sayjo ayy

1537000 JUOSLY JO U0 3118 Atp uiya sisodap [eing|nd Jofi omy_ pauodal L3y, (g-1o)

*B00g usada [BINIMY Uin eatay] s wnamiy doysig) 2092-€0-08-0¢ 1S unp gngmeay
i) 18 SUONIBABITA 163] PNONPUSS 0SB MELB0[0INYIIE H1ug NG NEMEF] Ay

{£L6I) wnasngy doysrg pue (pLGT) Jatanoq wast siytE Junesops so

134 82 FAINYRIY MAU JO Jaquinu & pajedo] L3y, ~yue; J2104 3y pue ‘aur] anem Sunauuco |

91 ‘UORENE HI0JW0D YTV NG KNHP-BTITY] A} JO £IALNS WLJINE B PIONJUC SHIE]

NTG A -doj Madojoastn oy ui, S8 (@L61 "LL6T) UILUD-0x0NEY pe ag
*a3e aumsiqaud ajqeqoad jo teodap {Bangna

IBpNEqRE U 57 PIqLINEIP SUM 1eodap eimma enamuay ayy, suojinfd pue sjjum Juois

Jo xajdwos Juoiep ¥ ¥e paqUEIp ] xajdwod e[meyenyizy auyy, *11s0dap [in)na ejnemea)y

pue x3jdwoo gymeyene)y 'St mau omy pus (gz61) A3pnog pus (EEG1) NSV

waJ) £18 PIpIdaL A1enotasud papajaul TONBAIISYY KIRPjI[Y URYTIY JO BAIE EinEseay

Yy, "uonTALIsIy Ly enye pue uolieatasay L1nI[Ily JUiod LUIBY UO UONNS g

S D A e G e T Sy T Y B S




oc

e paynuapt st dwes sigy, gy 14) dwes 3uos pajanaiguod e Jo 1sam 109) M3} € PP o
ul yap v dn jydrene suns uay; aynos ayl, (z1 ‘Si9) Auyke) ajqes g) Burzop(ng snatasud Lq

paysew £pEap yyed © 3uoe )jed ayy SpUIdTR Hned 3|qed Yk YI[RY KIUTHY J0 18

I[ed ey

"3y Papiooal

Alanomasd u3aq 100 JABY EAYE PUB NNOI 3Y) JLau Ped0] Jam says [EaLdojoaRaIy

ON ‘(11 "01 8314) peos 3y3 jo vynow - 0g-p adoja ay Jo 203 3ty 0f 3|qus1A 31 Surpesd

FeaI8 awod U J] M pliog W0jaq put o} deq Juied Aqeqead *Buuva)r pus] pue

peoa juasaud ayj Joj Aupaad £q paqimsip Afsnowasd usaq suy Anos a Jo e Ljumny

HIPmoYE sY) 3o yRow 570 pees Ay s(3jjesed pue sadid Y31y 100 g-) (earas £q

193] O00T-008 £13A3 PapIBL 67 2N0L IL[L, "PROI Y303Q 3} Jo IPI¥ vynOwW 3ty Suols Aoey
dwea ay3 jo oynow Apyns suns pue urwpsy dwe) e wFER..ﬂ:E aqea Yy,

yEd im0 uewpag duey

‘Z08E pue £ u.ﬂmm Jo vendadsuy 20) 1da0xa apyas
£q 300p Fea S, “Speos Fungms Juwmoqo) spue(dn ) 0] Aemydiy unjuLuieyg wosj opis
JvuTIBM, 9] JO 249403 PRAjoAL] KED pucdAT Ay, ‘uewpag duey) jo 15am ‘peas yavaq
¥ waxg 2|qieta £|15E N0z 2|qe3 317} Jo FuoRad 10] 303 100 UO AUOP FEM LIAINE SN
JAING M, onmg Jupiey], Aireg oY o) Fundauuco prat Mip o) pue iEJ KTy
Jo doy 3y o ewrpag dwey) wos) aynes aqer Auyexa ayy Buofe upjem jo pysisuoy

Lep ym1y sy, “zkep Z Jo pouad v Joa0 3|doad ¢ £q P3RNpuo) sum LaAuns play ayy,

SLINS3YU ATAUNS A

62

rsutg|dpooy} £aj[ea ayy uy aunynaude aasuaul Jo Juawdopdadp
N0} Yatw sdwed Fuiysy) o) STUR JUIIIOYE JO IEN EMONUIUOD PUB £IED MONE
SIIpMA asaty [eaoual u (9eGL “[E 12 "NEwwWe]) vonuALsaY LINI|IN UNRUY 01 Yoey
Ypeag neeay| way Leaydy] uoydutuey 2uoje Jupsa 2ILNE-GRS PUB (4EE1 Apauuay)
£oqeA neRaY jo suonod puequy jo Loasns [eadojoayase, *(GRET [¥ 19 “Nrwwyy)
Lef] 1eyog ‘12u3)) uonuaL] KuLty seuniEAy 18 BUOIBAUIXS [BaFoj0anyaee {11 6] '[RIUIN
unu.h_—uv: LafjeA ey ut yareasar L0181y [aaynd (OR6I uann) 1901 £a[EA
BYEYUL 31) 89pNU} vunTBA Ul uoho| Jyde3edd £)1 Jo a8NTIA JULARRT YUDIEAY
‘{6 "J11 23g) 1wawased 3|qes Juasard sy) o) Judaefpe AcIpaunyy sy pue peos uones
Bup(ruen 3y} wmo)(o) 1 S Juawudie [qua sndo pasodoxd ayy way) (011) "W g¢ moqu Suwky
PUE (q1-pigr) nojay 2igieecd B o2 paqLDesp ‘£ M1g 51 Aj0u Jepnaped Jo aug aLmenyasd
2q 0] pHFa23n9 e xdWO]) BMEMEBAY K1 U1 PAUTIUID] EaYE £ A Jo 1yt Suo dunp
| §8 BAIB 3y 30 28N ILOMY 3y pue *Funouns ‘peos(iel at) Yilm PIIBII0SEE PUR JLGIEN
348 PAURUSPY 93118 AYY Jo 180} (S0BZ-£0-08-03 AUS NEIG) xadwo) eingmuay, ayy
oqut padum| atam saunjeay (eadojoayur jo Jaquinu y “proy uenmg Juiydedy, g
3 Jo 1894 jenf pe (peoy juiod Bu2EY Aty)) £emydzrp uopluniey Jo Yuou 1Enf vae

@ 10 pasnao) (1661 1w3ag) £2aing Lioyuau; (ea130|0InyIe ByIe] NG © ‘0651 U]
‘(191-9G1:"PIg1) YSUI) S00IUT[2I5I pue
erof s2u(3 Y{say0q 333q Luewnid) sapyjeq snottea yum end afuqued omy £q, pazusdeeyd
91 polad Wapow Ay, Q0G| ED *UORIMAISU0D POt 2ty 0 DA Ajquqesd B oIm 1

{2402 PRYSRLY £ POUAPIA 51 panad 30YEIY AY), suonednado Snuodus pue apriods

_—



1%

Ll oMy PRI, MLy B R0 Spaa ], unupes] sz p ung g g 11 iy

...... - o - -
L i,

- L2 ™Y

115 uepy m PENISa M:._—_:.ﬁm{. SINOY] o,y Jveop)ngg FAI ) 1
al Eg

T




€ MY o T
T

MAIWIATLYN ssalald OoT
TP Wlisa g s300 D

¥

dwey g0L-£0-08-05 211G Jo Emaip Bnauep P13

o5 2K o
)

30.:.. wo|]

.

ke

~ \

>3

AN
N

—— .
NS

AN

-,

Wy

- anyl 5

33\

N

AT
-

13y dav g
! Ayne

=

WIST SX\KL\Q\

yhy~ooh
Y dwmod

‘s

o147 S FIod D

YAy N5 T Il

£e

A|qusapisuos pauadadp usoq aauvy o seadde Yprym salnd omy jo usnaunt Y3 18 s3jru UL

dwer ayj, “ampnng ayy jo pua adofedn atyy woy 2jqisia syaBw uonaTan £q umoys

81 330y fuawudie dunes ayy, "usamiaq uy Furacd sap|noq ([uss pur 3jqqoed yna Pede

St p°y ae edupng ajjesed oy, Riaw oL Jruomppe ue adojsumap Epudixa dwns ayy

11es daaf ayy wory “s3updg) (2]jered ay) usamyaq ui Bviacd Japnoq UK 2[00 M wa

0102 J9 14213y B smoys ajeny oy @ vy iy Apqista Ay pur Jamoj L1quaapisuos sy dures

) 313y 38 payoeuq suy pur dwes ay) sassosd 18] pros daaf ¢ o) Jutssod ..u._anu ayy

wioyy s1zpaur g1 adojsumop ajqisia ase dwes agy Jo U025 “tid Jazop{inyg ¢ £q payavw
162 9y o adojsumop £jeuourp suns bue agay dwa ayy g355043 aug] aqea ayL

' "3pI8 15€9 1) UO AGISIA 1B 51 BuLdey [eutduo

) jo suman §T yAnoye Ydua) 2y Jo srnaw 1z 1Xau ayy paqnysip suy auy ajqes

3 jo Jupzapping -andy seaudap g payuauo snos 14diens ¢ vo o saasdap yp Jo {Ruoztoy

Jj0 9j3uw ug uo adojs Ay} spuadsap dwes 341, "lennew uew aty Juiueuof jlog puy spos

1iBtus yitm payjy 2103 g1 dures 3y Jo 22epns doy 41, Bydas ayy Jo Jurdeye-asd ou 8) sayy

PH[Ea Ljjnjased a1am ny20s ydnoyypy [eaaa Apeau st apis ._uu:....:E. “Juroey Auidojs

yum £ind adeuieip v s(9)(eted apie qwea gy, ‘sJurdng jedu wayy 0 IME Jayya o paxydwis

R RI9PN0G LY20[q ‘T8 WA “1Eam I oy e &1 83y 9jqeo ayy, ydiy sanaw

g 3uesast sapie 1959 pue 1eam a1 uo Jupy S2Y PUR AP KINAW §E 1 AINPINE

Ay ‘nanaas saddn aoyuy Suop seaowr zp v Buory 4Jif2 Jo uoN0s [LdrHIdA fj1uan ¥ ysurnde

S18309} 334 pua pywrow R 10 1ENME 15001 81 (G- b1 31} Amanaye dwus L

vonduasaq £0L-£0-08-08 g

"COLF-E0-08-051 IS M5 vand uaaq suy asnjed) sy
“PROLIRY IFUO 31 0 Reaeyd Ay woay apdduand yiodsucay oy INg dmINNs sOZE1 Ay




9%
cE

1 ¢ 0] o .
:._:.M 0 wlogsusog] SO D GO0 RI[[ IR NTEY Wl ‘g 010U G114 Wty qays AUy EOLE-HAFIRBY 1S W iy
AEA BT s MHAR " A

cersm e oag
- H

».

el R'O L
m«dﬂW\_rc.LLu

a L moJ 2194 °D 3

duwiny

33?.: R

—

R S|,

yinog my adosdn sany ‘voneg o LI 10 DR M g
TSN A3 “U0N3G Dymige Dy SOLER0-0R0S NS iy adojsd() mat, ‘samqeag snouts Jumons disy LOLI-LO-UROE 1S g iy




w5

Le

EAWLION MLy SIS LI DO PRy Les S0 e, ) TR

1} 0 LIAAW (G VL) JICW §] NEID]] TUIDORY PAgHuApE-As Y], “mnal anes ay £q
p:seduy aq 10U {|ix puT UNPANE Juryoues oSy 1 &1 £11), Juawudi|e sy jo 15amynos
2120w OZ € (OTL0-CO-08-05) MI IV LA DY) B 1S T PaghuI Apmis (L861)
WIIMIUOE] PUB JEWWRL] Y, N0 5LY) FUO| PAAIFSAS ALIM BAE (uaninjoaeyaae oN
‘wonmg Sunpaua] LS ) 3o prot paatd oYy o1 £19201p §133UNDS LYK (07 ‘61 ad)
pros 121p © 0 pue] Mmsed uado 650001 SPEA) AnAt ALY it Wiy Jo dog Y

femydiyg vojducaeg o) HE ] WUSEY worg

"PaAjoss £(aanud 10 ate ade pue uonpuny Sif Bunuued suoisanb
| *2|q1FB3) 51 JMINNE BIY) Jo uduo £1myusa yipz 941 yInoyyy jadojsumop epood
. Bunodsuen Jo asedind alyy 2A3LIS 01 PRILYNS MUY Kem[es A op [j1)3 ) Jutpuaosap
300G MI1A "MEAL FLHOUIY U0 PEOY WICT Rueji: e ) Bt " aIMINIe UIPOOA J0 [QED 3{IULE B {0U PJAOT) ‘USHAMIIEUOD Sif Ja) PINLAI S Joqu]
Jo aumppuadaa 1sea 'Sl dwes © S 35n AL YiM JUIBISU0I A[211uD B3 puE prot o
Juj 350 ! gapapaad (pua DAoL ay) 18 pE) dwes At Jo apead oy jo ssaudams YL
*(0]dunzxa so] ‘exndody PuB NOYNLIY) pucis) Nemsf]
J0 19207) BUOY A3 uo A[1S0U *PIAIISGO JATY SIOLING DI YIYM BIPI|S DRJRY URHEABH]
JUIALILE 07 UONINATUCY pui ynofef ulisap vy APeuls Auuvoun jsow e "Fupjuie ¢
aq o greaddo Iatf) “Jasamo}] “WIYMIT|R pruasaad Ansapul ajdduauid Ay uoe uonEuLIoj
JUIsIY Jo FISEY At U0 £Injuad Y107 AT 3t} 0) PILIESE 51 NI Y],
udug pue ¥y
-paL{avAIG UM 1) 210J2q AN Aunbs GIZ] IO LML UL 1212400 3ALY 0} PIINWIED
1 PUR SUQLIAT PAyaraldq 10) Bupunowe woyjoq o doy wory (199) GEY) Juo) sunaw gry

130q 3ATY 0] PRCWNSA 1 IPIE Y1 O YIRUI| [10) Ay, "BILAK m) 18K ) U] UDISAID £q




or

uy SAINEY asay) Jo Bdueseadde JIY1saT pue HEBNUS [RINJINNS AY) Yloq LIERL M
apEw §f H0Ja UB pue pusy £q Juop s! ¥iom ay) J1 yuawudye siy) aoj|o) jqed eondo 310
pasodaad 2y} 19} S[EUOSTAILT 10U R 11 Pue N9 Tu] Iy saedur Apeasje auyy
aqm pajersul £puasard g, “Kemwesy jmmynoade - adf) aus e jo ajdwaxa Juap20x3 ue
9] s, D uouw Uy pue ‘oysedeq mieg, pue Adung 0D 49 inq - Jisud ano ut Juedpiudis
suowad Jo S3AT] 3 YIlM PNTIOSST §] N18, g UOLINLID ‘80761 oY) Jo wopq ajddesurd sy -
JUOTIEU Jo S Ay Jo Aojsiy Ayl
Ul SJU3AY JO FPUAN JOfEW FPI[AI FUS, ¥ UOLANLY LAPUN SIS L0 JO
291539y NN 0y UO UOLEN[IUY LI Kew Yy "DOLE-E0-08-0S HIqunu aus
9)T18) BUONANIBUCI AINJUD YI0F 8 383y Afiypy Juawdiys Jof peosjies
17 WO 3 0y need Eﬂaanx.mﬁ uo waoad sajddeaund 12419p 01 8HZ61
Spiwa ayy oy a|3uug " 4q pedojaaap wiajedd ajqer pue peol uodom B Jo
MBI 5 0} POCIRIAPUN A1 FUOTINLIUCH aassauduy £jjensia asay), (9
*31] 29G) 1583 ay3 0 jen[ asinod apy[e Jodaad UIAD UL PUB Prod JALP [3tM
- dagys & spedun Jeauudie pascdosd sty “Jusase sy v (€ T 399)
Yooy RETY JO 1883 1EN{ (B TIUBLY a1} Fuipuadee MSS SLING uawudie
aq) ‘vewpaq dwe) 3o 193m uny gg Ajewixoadde JulaRL JAY (1
MOTq mu_os wiasuod padojoaeyue Jenansed
JO FEIT 23y Joj 14323 'sadrnosaz [enI0[0AnIE 0] PEdil SRIAAPE Jo FU] Aanos
9q 0} Juawudije sy usoys sry (£ amdy] w umbys Juawudjie sy ulaalio)) peoy uonmg
Fuppes], MBS IuI0] BUEY Ay puE AeayBip uopuliie Jo uond2sIAUL 3 Jo HIubIA
FjR[patU] Y} 0] uEWPIY plosvy dwe) jo LuIA Jerpannl gy wou Aqe [endo Jun
© Jgj fuawudije pasodosd ) JO IIURESIEULOOA (AL} ¥ UL YuEasas punathpeyg

SNOLLVANAWINOIAY GNV HINVIIAINDIS ‘AUVIINS ‘1A

"K[ijun aq prom Sugauan

a[qea Aq J3Le] ay) 0y 93edw vosEas BIY} Jog “18p[NOYE prot pyrous ay) $U JB) S8 DyNoW
FPUNXD JALT [BINIMS Sy ey Kpqieeod v apnpraud o) wradde §14], "adojs yoospaq
Y3 DUL T NI JABY FAPMOYS PU Paq PEO Iy DPIS DYADL Ay UQ “oNS 1Y) paydedur
AjaRay aaRy UDRINIIEUOO PRQIIEL J3P]D 6B M BB ‘FHUdwAsCIdWE PUT UOKINIELEI pros
TUATRILIANT] 31 JO IPLI JOYOW ) U0 YUBY INF-DATM 31 U] AGEIA (N8 8t 1380) (Ramns
PEUFAL {1661 938240 pue ulljin) e1isodap aunp up sake] jesmnd £l e zogz
1S #24 Leaydy uoiBuriieg pue peas uopwis Jupjaesy, ay) Jo wonaun ayy 1y
*£[n3 yuazefpe ayy umop swaajed JeuoisaLa 13318 10U {[im d]qED Ay)
Jo 3urdey )y priedprun 51 4aedun 1311 oy (6 “F13 39G) UONEAID 193] 00T N0 JL Anas
POl 341 JO JoyoLs umdw O 63)] (1661 1uaA) mopay ajqissod  su paynuaps ‘gz A1
TITE0D 3} JUIL [EIUN 5218 |EIBOIITYMD OU OS]E A58 23] 15LS]) TUBIEH

01 peal uonmg Supdesy, sy Jurpuadssaq “yo|nd nejy ssoase aynas ajged 24} Jo 19amYyinos

S A U e T et T Sy B




or

“paynou Apdwosd 3q piroys 4dHS
oy pue paddojs (nEIpow 3q PIN0YS BRe JjLIpaLIL] 10 Ui ylom |8 *paidjunoaud
arg sugewal uswny KU J1 18y} PAINIISU) oq PIOoYs K13 i0m ‘SAUM[E §Y “ma] b gy

sleung uewny Juuauneoua juawulne pasedoad ay) uppis Jugauarn Aug Jo s0uey2 I
SAEIPUY AITHALING TUTHIUOD 1EIB0[09EYAIT JAIT0 JAEAUN [|am Kewl ado[F JBUBIBM
Tamo] 3y uo psejnapded Yuawudie pasodosd ayy wayy PUILIIAR LUy TBUBADE
1 uINEUApUn 218 [Fuuowsad (JJHS YL GUOISINISIP J1 4983 K[3ANL[ 3] PIROYE ALTT0Y
osay) JO ToNEINNY UB TAWIATY "AA0QE PITLIRWILING SUIRU0D 30LY) Ay} 10) 10012
FURIIEU0 (ENFOJ0ITYIIE Jo 333] A[dAnk( 5] yuaniutije pavodoud ay) "Lrpwwng uf
wredw; (enuod aAj0AT] PINOM PO 31} JO AP JOYDL
atfy uo Jo JApun L)ANRE LUy “Jake| paung ay) jaedwg jou [{IM 91 JuBq 0L
102 i) aojaq 180l ‘peas Iy} Jo Ip1S DYNTW IY).U0 RARE F|NaJ IjGEd A )
1o wrsadde 3] ‘Nnoa 2)qed pasodoad 3y o) uonE(a Uy JaLE] [eswdojoseye
P3LINg I} JO UOTEIO] pALUINSER 2:. Jurpnpaug 'suonpuod Jusazd
a1} J0 UONEULWEYS P[31} UG PISTH 'UOMINIIEUCO JO BBAPE UI ||3m 0dHS
g Bunum ug uodn paaude 3q pinoys uonednipy epedd Junsixa aaoqe
AUY| USISTWSURS) DY) JO [PLING J0 UCKIIE Jauq s1y) Jo Buiysuan) Fupnp
Fupojuow [UNIo[0ATYAT *UONPALEL0D JO WUTAPE UL JunER ﬁuu_.ua__auu_._m_..n

“j1sodap 3} PLoAR 0} quawudijas y3ir aafoau; Kjjenudiod pinod upy 2y

144

J|qiesod ‘uolie3niw Aqissod pue SUIUOI FINISIP OF LOKET]{EISUL Jo duLApT
uy ([ (247 woy, 13euos) jauucsiad YN (GJHS) Uoislalg usHeAtasaL]
JUOVE ANTIS Y1lm PISTRISI B PInioys (J0U Jo Buppauat) [Eaueydaw
‘Yauan )o tiptm pue ydap) yedwy pasodozd ays Jo sxypadg Z08E-LO
-08-09 IS aung EnEmuay, ) ‘usodap rerinjind suosiyaud pajuudisap v
st Aemydiy uopBuureg suiof peoy uoneg IeneLL (U0 CUALY Y} AIAYAL e
"(ua4 "spy y2noay) pHmiag]
o 143w giyy) uatuuBe auy UoIREWENEL] }0 Y21aL8 JaLq &1ty Jo ufisap
ay Jo 3atuueld Ay Ul FENPIAIPUL 16RO ICUL,IBAL PAULOU0D Juniodioduy
aAfeaut JyBpw SHOY3 Yang "aInjdnNs ST UO (3ILPUY 10 132uLP) 13edu
aiaape Jo adcuereadde o) uaaa proae o} uayey o pjnoys amy adojsdn
BANMATPE uonpPneuod enatadad Jo joeduwt astaape ay) pun ysem Ljnd
wouy u0j90s3 Jo udwn ayy Fuspaedar wraouod Jay passaidxa sey (UNTA)
BIed 3G JO UCIBIAL] 3 18 JuBX TYUT NuRAY B 814 jey) aadlq
MUIPIEAL FBUL, M UIOHI) (STIIGET WAK) A0y Jqissod_ ¢ 6 pue
mdwo) ememeay 3y 10 €2 NG peudisap uddq sey sy, AN ay pu
UAWTEBD |G A} UIIMI B3| YIYM) achsopPua ATin] v st SIy) Jo pazmEIE
w g oqy (6 "MJ 295) M3 jjEws v puk JuawWaged Jjqed Juasasd ayy
8255002 pood uon s Fun(aea ayy "Aesydy] umBuie g naaw peoy} vonelg .
Bup(ruay, 10[od BuUBY a1y} (asdyam Jo sdojsdn) a10j3q w 09z Laewrxouddy ¥4
"UONE|[EIEUY Jo SUTAPE Uy Junua Ul paTa[d pur YN (IAQ Loy, 4] 1PRIU0d}
UOISIAL(] UDHEAIIFAL] JLOVSTH LIS IY) il PILRLIPI00D 34 31T 1Y) UL} PUILILDIL
3p\ "3uop §1 AFSWEP JAYLN] OU JRY) AINEUA 0) APIYS Y] JO v Jyy Ul 81 Judwdinba Kapay

uaym Jugoyiuows {2 30|oaTYIIY F15-UO 3q PINoM IS oy Jundaoad jo dem aannuno

v \ _ S U A T e T s T e T st T ey N ey N o B e T S BRSO

ety

#h e

™




"

- fuiuegy
weap y1ag) 3913y eme Jof wiog vonengidxy dwep duiysy] suaky 1L61
(uLip g uonEtgtuop) s3] Jucis] Jo Jnsday (euoney
"N|OUO}] ‘spusdaT Sy L puo 3jdoa ¥ - HOOL Y061
“ g ‘Tuinyep
“RINjouo}] “PI1 VeI pues] ‘sHuny o s0)d v *20UDIOM ILOJSIH EL61
sSnESY Y pue Jamarg Y “f prempd QeI
"D||ous] ‘01 UN3|Ing wnssnyy doysig ‘myv,Q Jo KFopavyay ¢E6l
uopuon) [ ANV
‘owajy YNTQ/AJHS ‘RYDQ ‘OHJOTOA ‘Jurjod DUIDY 1o YROL 0661
LG I |

‘minjouo}] ‘wnagnpy doymg 'z Woda wuau] 1264
JOI0IIH K3}[DA DYONDRY U} Suni0fyo)f paddals 324y fo suoioanasg saf aLel
’ puoumpy *ppe]
"nmjowo}] ‘seald IMMEH Jo SyRiaatur) ‘g (oA “wopfuly uDHOMOH ML L961
“B[R{OUOY] ¥l YEMRH JO SIRIAANL G (oA "wopFul) UDNOMOY YL 8261
ydey ‘|Epuadny
‘001-£01 *dd '¥Z “[oA 10GTIC)pDY 'SR UOHIEIGIPEY JO UONEIIED ZB61
yd[ey -y'g pue voweq "Fd ‘weuLd] Y °p AL "aRpy
‘nyYeQ K107 NO,0Y Jo suotod Jo Laung JonFalodoyy ¥R61
ydasop '£pauuay

‘ ‘nnjouoy ‘wnaEny

doyng s:sautdog Jo wdro) Lwry -grpy Joj paredad poday ‘nydG KIIoA
oNypHY “APuIA pub uoyonsatay Kroppgy onyopy Jo poday Loy josnpn) LLBT
[Eund “W'g pre woLmy L[y

oway UNTWAIHS

‘nyn,Q ‘enjuIeMy ‘oUa,py ‘sum( puvs Ja ing Suipasy jopRg oud 0N 1661
(o) ‘nIEMEY
nn{ouoH ‘e wnasnyy doystg ‘oo o $220udld 2INTN aLeT

Apuey "9'd putr “§'Y ‘Apuey

"HUMeY sAang

Mg ‘wRaufuyg Jo sdie) Luwry ‘g 10j pasedaad poday ‘sromoyy
sloung rounyng "Aog 10304 “5 Y'Y M 10 SUCHDHITF [0AF00IDYNY G861

e T L T A T |

A U R T O e D Y A A Tt T S

114

Warmuog “q pue LEPMS |d "I N2EH Newwe

nesel] sfaaing [panyjny 'seasudug jo

sdiony Auery g 10) pazedasd aoday ‘vonpoasasay Kinnjtjy onypiy o1 454
YIUIT NO,0AY "IN SO YIUI-p 0 10f Bupsa g da0finsqng jRndojoaoyny 9861
Foryraog " pue "1 NAEH Newweg

(1961 1sndny)numey sfaung (ng

) *sssauiBuy Jo sdiol) Swky ‘SN ‘AYD,Q *DRIDIDA| PUD DUDJON 'HOIIDIS
Supyans], ajiaIog Jujod oudYy 2y) Jo 3upsa, pun Lung juatdojoaoyaty L861
}rsypog sefno put | PR Newwey

"ninjouol] ‘wnaegnjy doysify 'y 0881 ofig DyLYON 0861
0 1oy ‘v

-2am naudy jo dag]
‘ST ‘Jouty puo joyojojy oy ‘ayng ‘fonoy Jo spunysy fo Lamg qlog aL61
suaydsg g pue wnwoeN 'S (1Y g ‘Peuoq ‘2004

n(njouot] 'sa1nosay] [eInjop puc ?:J.ho juawyeda( "sYIe]
Nng 'nyo,0 "oIn,0moy jo ooadnyy ay) up uenoidepy 1018000 fo SuIRIDg 086t
23B[3AD] ") PUT Juuy “UUD-DYonEY

“RInjoucy ‘eeatyg
WesEH Jo A1ksaatu) *gpa] Jo uojsialq puoy 5 omoy] Y)Y 104D L 8561
uop ‘wauIY)

"PA ‘PASIHIo *A1092at(] NIR{OUOH Jo M) 180881

2331000) "s1asmog

TM{OUOY] ‘SIUNCSTY [RINIEN PUBR pue] Jo judunieda] ‘sysed EIS HUMCH
‘pooy 1upod nuIny pasodosd ayl jo uaiped o fo Laing 1Rdojeasyy L 0161
uueta|Ag “Jaanog

. w3 HNI(/OAHS
"ZFLE-£0-08-03 MS 'nyDO ‘onuIDy ‘ornyoly ‘sjoung opnyopy dwnd 4961

Lygmasnaial] eyl ‘Rkop "yieg
ninjoucH ‘wnsnpy doysig “pq "uady ‘g Y ‘1efosg panopsti] K310

DyoyopY Ul AI[RA RYRYUY 0) JujuiTag S[RUNURY [E32018F] JO Faning_ oL6t
g Ayiotoq ‘asgueg
"NR[OUCH] ‘S8aLg LIEMBY JO Litsrdatuf) ‘yonnyf jo sopy E£L61

P "Amizy ‘Buonsuury

SHINAHILTYU “IIIA

A Kl BRI LE B s L T A kb T S i 1 b il




aF

‘TR NNG Jo uoLBANT “UNT( S0}
patedasy ‘yiog 2j0)9 DUITYH-ONYDNY ‘ointmoay 1o HONLXOT vORDG Jofiuor)
PR #noy dunliaoy pasodosd Fuopp Kanung jondojoaoyasy Jo spnsay 82

VRDOMINED "7 S3uBY P epg Yoy

P NS JO VOwIALY “YN'T( 40] paurdasy ‘mnonoay o
PoOY Ju10d TUDY 0] ju3dniPY S0V 31 u Laung [oorSojosoyary Jo sinsay 9861
UJL-0ONST g Sauly pue Byyrely quay

ue JO uawnedaq ‘wyeg meg

ADTMDIY 10 LONDIT LONDIS 10fuio]) -

0 Gang jotdojoaoyasy ay fo sinsay BLET
) WYY Y pue BYMElY ‘quag

(8 P LT0-1-8 XIWL) S092-£0-08-09 ON 1S 21038 'nyop) 20ULToM
Y10 AITIQ 1Up0d DLUITY ‘DINDMOIY g Lojuaug 1o fooanyay

MINIOTOH ‘SIN0EIY [RInjeN pue P
"Y40d 201§ JJOmOY ‘jujod susny ‘o
P 3noy aupsayoy pasodasg ayy Suoj

1661
- SHBER Yjuag
($30-69 ML) nyog ‘aoungng P onjojogy ‘Duany
(EBLI-E0-08-05 "ON 2118 3101$) Jujof ouany Jo suojndysaiu] jondojoanyuy 1661
RYMRLY “uag
‘ ! | i T e |

[ R Y T U N R R S T S R

Sk

$4184 Mg J0 uarsIag "N
. YD 70} JUjO DUIDY ‘DINDMDIY J0 YIULL JuIIIDL YT Jo uojeluDXg 1161

BYHERY "uag
"9961 g AUy sy,
‘uang-40)S MAOUol; pIfIeg 1UI0] RuILy] Joau SOZET Ul AINUIA Ul 9981
£Urep] uamm
‘uoysoq] *spsoyy puv spen Jo spuadyy G161
T ICTER LY

NemeH Ingegs Ho "srarutiug jo wdio)y 5
*RYyDQ) ‘Jujo DUIDY ‘uONO)S Fupyns] HOMOL SPIHOL] LISKS UOHNGLISIT
Joa33a1g 10da)] PUD JUDLT JAM0S J1Y 41 saf Joda)) uanodyyaaug pog

L861
waamduy jo sdio] Lway g

‘jenuuy ueiesmily  gogl-Lo6T

o, wnay g,

UOHEUNIWWINY [RUOSI3] 1861

Lnepy ‘srdwe ],

“nnjouoy] "wmasnjy doysig *nyn,g fo sang 8L61

grRwwng "d'q pue ‘o "fupng

"OWIN YUN'TA ‘OAIOI0A ‘Oua,0) ‘Voupsg plosoff diun) Jo jorng untngf 6861
Aysmasnsal] 1aeatyy pue seiRnoq MY ue ‘Ynwg

"owsjy QdHS 'AYD0 ‘INITION ‘OI0¥oUNY ‘|DLNG Juio DUIDY 0661
MEW ‘gHwg

UOTIEUAMLGY) (BUORI] LB6I

urei[IA ‘eAlts

‘nmjouo}| ‘umasnly doystg ‘1pomops Jo sasnsua) Liuopsipy ay L L6t
. 3 Haqey g

gawmduy .
Jo sdaopy £way ‘g7 20 paaedad poday ‘njnjouoy *wnasngy doysig
‘pomppy ‘puowice)) poddng Qusy “gf) 40f juawaoyg jaodu] jojunuuossaug

Jo suonopiopsup 2of poday uojronjoag puo Lojuaau] jo280j03 04y LIGT

wed "epussoy

TNJOUOH 's83u] temBl Jo LYSIaAUL) ‘IIONDL JO $1UDAL 29D 1 vLGT

HIF | 'S pue Y A1ey] ‘mogng

(yieq safop) 1meiday WeMBY Joj uLog ueneneiRay xajduwoy) vuary 1461

(uuog voneutWoN) S0U,] NS Jo 1216183y Juuonep




	1994 COMPLETED 31.pdf
	1994-03-23-OA-FEA-GTE-HAWN-TEL-FIBER-OPTIC-TELECOMM-CABLE.pdf

