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Honoluliu, Hawail 96813

Dear Dr. Miura:
Final Bnvironmental Impact Statement (FEIS)

Wailuna IV - The Lusk Company
Tax Map Rey 9.-8.2: por., 3

We are notifying vou that the Final EIS identified above is
acceptable under the procedures established in Chapter 343,
HRS, and Title 11, Administrative Rules, Department of Hesalih,
Chapter 200, Environmental lmpact Startemsnt Hules.

& copy of the Acceptance Report is attached, which
identifies several unresolved lissues having fo 4o with planning
and Zoning changes. detailed soileg and englineering analysis,
consrruction plans and the availability of sewage facilities,
schools, water, etc. The report indicates the approximate
timing as to when these issues should be addressed.

If you have any guestions, pleage contact Melvin Murakami
of my staff at BIET7-86020.
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DEPARTHMENT OF GENRERAL PLANNING (DGP)

88/PUC-1
ACCEPTANCE REPORT: WATLUNA IV
CHAPTER 343, HRS
ENVIRONMENTAL THPACTASTATEMENT (BIS)
PERRL CITY, EWA, ORHU
THE LUSK COMPRNY
TAX MAP KEY 9-8-02: POR. 3
B. BACKGROUND

The Lusk Cowmpany is proposing a 180 unit single-family
residential condominium development on approximately

26 acres of State Congervation land situated at the end of
Kaahumanu Street in Pearl Cltyv. The site is immediately
mauka of Increment 111 of the Lusk Conpany’'s Wailuna
development. The Lusk Conpany views the present proposal
as Incremsnt IV of thelr Walluna development.

The subject gite 18 part of a ridge that ig situated at
the 600 to 800 foot elevation. It consists of gentle,
moderate, and steep slopes. Based on our analysis of the
slope wap submitted in the EIS, 60% of the site is 20% or
less in slope and 40% of the glite 1s more than 20%.

30% of the site excesads 30% slope.

The Waiauw Guleb and Punananl Guleh are situated on the
northern and southern sides of the gite. There iz alsc an
unnamed gqulch which is estimated to be about 7 acres in the
middle part of the site. These three gulches which were
formed by stream flow on the glopes serve as the drainage
way for runoff from the subject parcel.

Proposed on-gite improvemenie will include extensive
cutting, grading and filliiang. The applicant intends tso
grade the high ground and to £1ill the unnamed gulch. This
would moderate existing slopes for housing use. The actual
axtent of housing uses, however, would be dependant upon
changes to the State Land Use classification, Developnent
Plan Land Use Map., Zoning approval, the outcome of detailed
soile, enginesering and other analvsis espeoially with
regard to the on-gite gulch area, and adberence to
regulatory contoolis.

There 1s an existing paved road located along the highest
ridge portion on the northern edge of the site. Previous
agricultural use consisted of sgugar cultivation balow the
650-fo0t elevation. It 1g estimated that legs than 25%% of
the site wag in sugar cultivation.



The solls of the site are asg follows:

3%% - Manana giliy clay loam (MoQ) 6 to Li% slopes,
moderate and moderately rapid permeability, mediun
runoff, moderate erosion hazard, moderate shrink-swell
potential;

35% - Manana silty clay loam (MoDZ) 12 to 25% slopes,
moderately rapid permeablility. rapid runcff, severe
erosion hazard, moderate shrink-gswell potential;

30% - Helemano siliy clay (HLMG) 30 to 90% glopes,
moderately rapid permeabliiity, medium to rapid runoff,
severé Lo very severe grosion hazard, moderate
shrink-swell potential.

The proposed proiect is expected to be completed in one
continucus phase by 1993. The total cost of the proposed
project is approximately $27,000,000 (1987 dollars).

PROCEDURE

1.

An BIS Preparation Notlce (BISPN) was published in the
"Office of Bnvirenmental Quallity Control {0QEQC)
Bulletin®™ of November 8, 1987, under the Reglster of
Chapter 343, HRS Documents. This bulletin was
distributed to Federal, State, and Cilty and Countvy
agencles, as well as interested communitiy grougs.
Simultaneously, the appllicant reguested comments on the
propesal directly from forty-three {(43) Federal, State,
City and County, and private agencles.

The deadline for comnments from consulted parties and
requests to be a consulted party was set for

December B, 1987. Twentv-three (23} partiss mads
replies to the EISPN. The applicant made responses Lo
all substantive comments., and included these in the
Final BIs.

On January 20, 1988 the applicant submitted the Draf:
£IS5 to the OEQC and the DEP pursuant to the
requirements of Chapter 343, HRS.

The anncuncement of the availability of the Draft BIs
was published in the January 22, 1988 "0QBEQC Bullestin.”®
The deadliine for publie review was set for March 8,
1988,

Twenty-zseven {27) parties commanted on The Drafy BIG,.
The applicant's responses are incliuded in the Fioal TIS.
The Final EBEIS was submitted to the DEP on March 21,

1988 and published in the March 23, 1988 *OQREGC

Bulletin.”



In conclusion, DGEP finds that the applicant has conplied
with the EIS procedurse in accordance with Chapter 200 of
Title 11, Sub-Chepter 7, Section 11-200-20, 2L, and 22 of
the EIS Rules.

El1S CONTENT

The Final BIS consists of a single volume, containing the
EIS, the comments, and nine appendixes. The latter
include: (1) "Biological Study -~ Char and Assoclates;®

{2) Archascloglical Study - Bishop Museum:™ (3) "Traffic
Study - Parsons Brinckerhoff gQuade & Douglas, Inc.:”

{4y "Bir Quality S5tudy - Barry D, Boot:® {%) "Noise Study -
Y. Ebisu & Associates:® (&) "Soclal Impact - Environment
Capital Managers, Inc.;" (73 "Stormwater Drailnage - Gordon
L. Dugan;®™ (8) "Soll Report - Harding Lawson Asscoclates:®
and (9} a topographlic survey by Community Planning, Inc.

The Fipnal EIS for the Wailuna IV Developmnent adeguately
addresses the vontent reguirements specified in Sections
L1-260-17 and 11-200-18 of the EIS Rules.

RESPCHNSES TO COMMENWTS

The applicant provided reasocnably adsquate responses to
comments, although there are considerable unresolved lssues
{saee below).

UNRESOLVED ISCUES

1. Government policies with respect to urban usage of
the slte have yet to be established. The proposal
requires changes in the State Land Use District
Boundary from Conservation to Urban and reguires a
chandge to thoe Clity's Development Plan Land Use Map for
the Primary Urban Center.

2. The water master plan, sewage master vlan. grading and
construction plans have velt to be completed. Thesge
should be submitted prior te construction activities,
or sconer. The United States Departnent of
Agriculture Soll Conservation Secvice recommends that
an erosion plan be developed in & timely manner for
gulch areas.

2. The Board of Water Supply indicates that "Water
hag not bean committed te this proisct. The
availability of water will be determined when the
building permit applications are submitted for our
review and approval.®

-3



7.

.  The Department of Public Works indicates that "The
Honouliull WWTP will have to be expanded before
the development is allowed to connect. Completion
date for the expanded capacity at the Honouliuli
Plant is in the early 1990's.®

The design capacity of storm draing in the proiect
area is not included in the EIS. The applicant
indicates that ®. . . fhe actual runcff quantities
are at this time still undetermined since the
"diteh/culvert hydraulics” have not been finalized.®

The need for storm water retention is unresolved. The
Department of Public Works recommends “. . . the
retenticon of siorwwater so that, after development of
the site, the gquantity and rate of runoff leaving the
site will be winimized.” The applicant indicates,
however, in his response to a similar concern
axpressed by the State Department of Business and
Economic Development that "There will be no ponds or
retenticn basins bullt for the proposed project.”

The preliminary lavout of proposed residential units
ig 8till unresolved since all data from soil and
engineering design for site improvements are still
being developed. ®At this stage of review, the
consultants are not final in thelr determination of
site improvements needed for residential unit
placement on the land.®

The recreational needs of The project have yet to be
determined and should be resclved pricr to rezoning.
The applicant ensures that Park dediecation
requirements will be metl.

The issue of public school avallability for the
development is unsettled and should be resgolved prior
to rezoning. The State Department of Rducation
indicated that it *. . . cannot assure the availlability
of classzoom spaces at the elementary and high school.
Legislative appropriation on a timely basis may bhe
required to agccommodate the growih.”

The Hawailian Blectric Company has indicated that, "the
gsublect developnent crosses or is in ecloge proximicy
to existing HECO L3I8KVY transmission lines.” The
gpeclfic actions to be taken by tThe applicant in
regard to the lines have nol been deternmined to date.
This should alse be resgolved pricr to final design of
propossed on-site improvements.



8. Final determination by governmental agencies of number
and kinds of affordable housing units to be provided
for the project is still unclear at this time. This
matter should be clarified by unilateral agreement or
contract zonlng at the time of rezoning.

DETERMINATION

Based upon our analvsis, the Department of General Planning
has determined that the Final EIS is acceptable under the
procedures established in Chapter 343, HRS, subject however
o resgolution the issues highlighted in the previous
Secotion B “Unresolved Issgues.”

i éj;vm%ﬁ iwé%?w

DONARLD A. CLEGG
Chisf Planning Officer
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I. SUMMARY

CHAPTER 343, HRS

FINAL ENVIRONMENTAL IMPACT STATEMENT

Action:

Applicant:

Landowner:

Project Name:

Project Description:

Project Location:

Area:
Tax Map Key:

Existing Use:

Applicant
The Lusk Company

Kamehameha Schools/Bernice Pauahi Bishop
Estate ’ :

Wailuna IV Development

The proposed project represents the fourth
increment of the existing Lusk Wailuna

‘Development. The proposed project will ... .

include the construction of 180 single-family
residential condominium units and all |

. appurtenant infrastructure on approximately
26 acres. The 1,500 square foot units,

including garages ‘will be sited on 4,000 squaré
foot minimum condominium lots which are com-

- parable ‘to the Patio Home units developed in

Increment III..

Mauka of the existing Wailuna Development, off

- Kaahumanu.Street, Ewa, Oahu.

26 acres
9-8-02: por. 3.

The project site consists of fallowed sugar cane

lands.



State Land Use:

Development Plan
Designation:

Zoning:
Accepting Authority:
Agent:

Contact Person:

Summary:

Conservation

a. Land Use Map: Preservation
b, Public Facilities Map: None
P-1 Preservation

Department of General Planning
Community Planning, Inc.

Environmental Communications, Inc.
Attention: F. J. Rodriguez

'P,O, Box 536

Honolulu, Hawaii 96809
Phone: 521-8391

The proposed project represents the fourth

“increment of the existing Lusk Wailuna

Development Masterplan. The proposed project

- will include the construction of 180 single-fém_ily
“residential condominium units and all appurtenant

infrastructure on approximately 26 acres.

The 1,500 square foot units, including garages
will be sited on 4,000 square foot minimum
condominium lots which are comparable to the
Patio Home units developed in Increment III.
Typical units will consist of 3 bedroom and 2
baths and will be sold at average sales prices
of $160,000, 1987 market value.

The site is a relatively flat area on the crest of
a ridge on the southern flank of the Koolau

I-2
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Mountain Range of Oahu. There are major
drainages in deep gulches on either side of the
site. Within the site is a small gulch with a
drainage area. To the extent possible, this
site will be utilized and developed for housing
purposes. This will be dependent upon more
detailed Soils, Engineering, and other analysis.
Slopes range from about 10 percent in the flat
areas on the ridge tops to about 50 percent on
the sides of the gulches.

There is a paved road along the highest ridge
on the northern edge of the site. Previous
agricultural use consisted of sugar cultivation
on approximately 25% of the site, under the
Oahu Sugar Company management. At the
present time, grazing rights are leased by the
landowner, the Bishop Estate.

The project will affect the air and noise envi~-
ronment as well as increase the demand for;
traffic, drainage, water and other utilities;
however, these changes are typical of deve-
lopments of this nature.

Long-term impacts, beneficial and adverse,
result from the implementation and operation of
the proposed project. No geological, soils or
climatic impacts are expected to occur as a
result of the proposed project. Topographic
alterations should be limited to grading and
infrastructure requirements. Hydrological
impacts should also be limited to increased
demand on existing drainage systems and
additional offsite surface runoff.

I-3



Flora and fauna are not expected to be

. significantly impacted although some may be

displaced during the construction period.
Former agricultural use of the site makes the
presence of any rare or endangered species
of fauna or wildlife unlikely. This former
use has also significantly disturbed the
topography, therefore, no archaeological
features are likely to be found on-site.

No significant environmental impacts are

. expected to occur as a result of the proposed

project. Mitigation measures for any minor

impacts will be utilized wherever practicable.
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II.

PURPOSE

This Environmental Impact Statement is prepared pursuant to Chapter 343,
Hawaii Revised Statutes and in accordance with the City and County of
Honolulu's Department of General Planning Development Plan regulations.

The initial action required for this project involves a Development Plan
amendment from Preservation usage to Low Density Apartment designation
in keeping with the adjacent urban use of the area. The document will
be reviewed by the City and County Department of General Planning.

II-1
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IIT. PROJECT DESCRIPTION AND STATEMENT OF OBJECTIVES

Al

Location of the Proposed Project

The proposed project will be located mauka of the existing Wailuna
Developments. The site which is off Kaahumanu Street in Waiaﬁ,
Ewa District of Oahu is identified as TMK 9-8-02: por. 3 and
consists of approximately 26 acres (Figures 1 & 2).

Project Description

The proposed project represents the fourth increment of the existing
Lusk Wailuna Development Masterplan. The proposed project will
include the construction of 180 single-family residential condominium
units and all appurtenant infrastructure on approximately 26 acres.

The 1,500 square foot units, including ga.r‘ages. will be sited on
4,000 square foot minimum condominium lots which are comparable
to the Patio Home units developed in Increment III. Typical units
will consist of 3 bedroom and 2 baths and will be sold at average :
sale prices of $160,000, 1987 market value. |

‘Statement of Objectives

‘The applicant is seek:ng to provide more homes for the State's

growing population (particularly in the - Primary Urban Center) by
continuing its development on Bishop Estate land in Wa.iau. off
Kaahumanu Street adjoining and mauka of the existing “Wailuna

"communit.:ies. The :applicant is desn'ous of satisfying the need to

meet the demands for "market housmg in this area, as well as to
provide affordable housing in negotiation with the Department of
Housing and Community Development.

III-1
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D. Project Phasing and Cost
‘The proposed project is expected to be completed in one continuous
phase in 1993. The total cost of the proposed project is approxi-
mately $27,000,000 (1987 Dollars), all of which will be assumed by
the developer. . The proposed project will not involve the use of
County funds.

e
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IV,

ALTERNATIVES CONSIDERED

2.

Proposed Use

This alternative would result in implementation of the proposed
project and would represent further development of the Wailuna
Masterplan. This increment is planned to be the final phase of
residential development at the Wailuna site.

Alternative Residential Uses

Alternative residential uses, which would consist of higher density
residential uses, have not been seriously considered since such
uses would constitute higher intensities and would not be in keeping
with the character of the surrounding community or the Wailuna

Masterplan.

No Action

This alternative would result in no action being implemented. The
impact of this alternative would be that the project site would
remain as is. Weeds and grasses would cover the vacant portions
of the site. However, this use would generally be inconsistent
with the surrounding residential developments.

Non-use would render the properties useless to the landowner and
the tremendous waste of valuable land adjacent to urbanized areas
would not provide any benefit to the surrounding communities

or the State at large.

Conversely, development of the site would constitute an irretrie~
vable use of land and would preclude any other uses for the site.

IVv-1
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AFFECTED ENVIRONMENT

A,

Geographical Characteristics

1.

Togograghz

The project site is located on gentle to steeply sloped lands.
The site which consists of fallowed sugar cane lands, is clear
of any abandoned structures or topographic variations. The
site is located on a ridge on 600 to 800 foot mean sea level
elevations. The Waiau Gulch and Punanani Gulch are found on
the northern and southern sides respectively.. There is an
unnamed gulch on the proposed development site which is the
existing drainage way for runoff leaving the subject parcel.
This on-site gulch will be filled in at the time of development

‘@and approved drainage improvements will convey runoff to the

major gulches on each of the project site.

The site is a relatively flat area on the crest of a ridge on
the southern flank of the Koolau Mountain Range of Oahu.
There are major drainages in deep gulches on either side of

‘the site. Within the site is a small guich with a drainage area
- that roughly coincides with the area to be developed. Slopes

range from about 10 percent in the flat areas on the ridge tops
to about 50 percent on the sides of the gulches. There is a
paved road along the highest ridge on the northern eidge of
the site.

Soils

The site is covered by various types of vegetation including
grasses, bushes, shrubs, and large trees. The rock beneath
the site is basaltic lava of the Koolau Voleanic series. The
original slopes of the volcano are reflected by the flat parts



of the ridges. The gulches ere formed by stream flow on the
slopes. The rock has been subjected to weathering and there

is a mantle of residual soil at the ground surface underlain by

soil that displayed the relict structure of the rock. Soil ‘with

the parent rock's structure is known as saprolite. ,The residual

soil observed at the site is about 1/2 to 1 foot thick. The

saprolite is probably many hundreds of feet thick and underlain

by less-weathered rock.

‘Samples of the residual soil were collected at the site and

Atterberg limits tests performed for classification purposes,

‘According to the Unified Soil Classification System, the soil

is a silt (ML) and (MH), similar to soils encountered in the
previous Wailuna developments.

“According to the Soil Conservation Service, the soils are in

the Manana and Helemano Soil Series. These soils are in Soil
Erosion Resistance Groups II and I, respectively, which are
the least erodible of the four groups. Soils on steep slopes
are more erodible because of higher runoff velocity.

The. soil survey consultants have indicated that in adjacent
areas, the soils and saprolite are stiff to very stiff in their

- natural condition and have moderate to high shear strength

and low to moderate expansion potential. During the recon-

naissance, no evidence of slope instability was observed on
- either natural slopes or cut slopes by the sides of roadways,

B. Hydrological Characteristics

1.

Surface Water

There are no perennial streams or surface water features on

- site, however, intermittent streams can be found in the adja=-

cent Waiau and Punanani Gulches.
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| Wetlahds Protection

Annual rainfall onsite is approximately 50 inches (Giambelluca
et al. 1984), An established drainage pattern is on the site

and provides drainage from lands mauka of the proposed site.

Drainage

The proposed project is located slightly over 2 miles in a

northerly direction from East Loch, Pearl Harbor. 'I‘he ,

drainage from the proposed site is a porﬁon of the nearly 90

square mile area that drains into Pearl Harbor; “however on a

subdrainage basis, 23 acres of the project site drains to

Punanani Gulch while the remaining 3 acres drains to Waiau ‘
Gulch located on the north and west side of the project.
The tributary drainage areas to Punanani Gulch and the
Waiau Gulch at the project site are 1300 a.nd 3000 acres,
respect:.vely. and both eventua.lly drain to East Loch
Punanani Gulch via Waimalu Stream, and Waiau Gulch by a
series of unlined and lined drainageways and channels
(Community Planning, Inc. 1987). i -

Flood Insurance Study Designation

- The project site lies within the National Flood I.n'surlance ;

Program Flood Insurance Rate Map Designation of Zone D, an.
area in which flood hazards are undetermined.

The project site is not within a wetland area. i

Coastal Zone Management

The site is not located within a coastal zone Special Management

Area.



Biolog‘ica.l Characteristics

A biological survey for the project was conducted by Char &

Associates and is summarized below.

The site has been disturbed for some time, first by sugar cane
éultivatlon, and, later by a macadamia nut orchard and grazing.
As a result, the biota on the site is represented largely by
introduced or foreign species. No rare, threatened or endangered

plénts or animals were found on the project site during the course

of this survey.

1.

7 Flora

The 'projéct site was formerly planted in sugar cane and in
areas where the soil horizon is exposed there is a layer

stained black with charcoal. Sugar cane cultivation was

épparently abandoned many years ago and the site then used
for a macadamia nut grove.. The grove too has since been
abandoned and a weedy scrub association has filled in the
matrix between the trees. The western portion of the
property, along the Waimalu boundary, is covered by

' grassland with. scattered shrubs and appears to still be used

for grazing. The soil is very deep, with few stones, perhaps
as a consequence of the sugar cultivation. Along the Diamond
Head-makai (southeast) corner of the site, severe soil erosion

has exposed perhaps eight to ten feet of the soil column.

While there are three vegetation types on the site, they are
not generally distinct, but represent successive stages in
plant predominates in the lower portion along the roadside.
The forest canopy varies from 25 to more than 40 feet in
height, with the understory about one-half as high. The
macadamia trees are mature to senescent, many having lost

their original trunks and subsequently resprouting from near
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the base. Under the macadamia trees, the combination of deep
shade and heavy pig disturbance has eliminated almost all
ground cover. Where the macadamia trees have died, the
understory consists of the same plants that constitute the.
scrub vegetation. Just north of the powerline which crosses
the site, there appears to be an old well and housesite. A
number of exotic ornamentals persist here, but are not

significant constituents of the vegetation.

A comprehensive list of the plant species found during this

survey is presented in Appendix A.

Fauna

A total of ten avian (bird) species were-recorded during the
project survey. The birds generally prefer the forest and

‘scrub areas on the project site. The Japanese White-eye was

abundant during the early morning hours, foraging among

the albizia trees. Later in the day, the two cardinal species
and the Red~vented Bulbul became more numerous.- Although
not observed during this survey, game birds such as francolin
and possibly pheasant as well as a number of mannikin (or

munia) species are expected to visit the grasaland area.

Feral pigs appear to frequent the site on a regular basis.
Evidence of rooting was observed in the grassland, scrub,
and forested areas. Plant species which provide edible fruit
(guava, strawberry guava, passion fruit, macadamia nut)
appear to be visited regularly as evidenced by well-worn pig
trails.

Although the grassland was used for grazing horses, no
animals were observed during the survey. Cattle from
neighboring parcels may occasionally stray onto the property.



Historic and Archaeological Characteristics

An Archaeological Reconnaissance Survey for the project area was
conducted by the Bishop Museum and is summarized below and'is
attached.as Appendix B. .

1.

Historical Setting

In 1899, Honolulu Plantation Company began operation (Best

-1973: 313). The property consisted of about 9,000 acres and

its upper limits were at the 198 meter (650 feet) contour level
(Evening Bulletin, Industrial Edition 1901: 5). From a period
of 1906 to 1914, Honolulu Plantation Company harvested an
average of about 19,000 tons per year (Directory 1914: 26).

"Oahu Sugar Company eventually took control in 1947 (Best

1973: 313),

~Previous Archaeological Work

The literature search produced no previous archaeological
work conducted in Waiau. The nearest area where previous

"work took place was in the next ahuEua'a‘(major land division)
" to the southeast, Waimalu (pers. comm, Joyce Bath, Hawaii

State archaeologist). A rockshelter (State No. 80-09-1169),
located on the southern slope of Waimalu gulch at an elevation

‘of 61 meters (200 feet) was excavated by Dr. Everett Frost in

1976. As of yet, there is no written report.

Handy and Haridy discuss in general terms the Ewa district,
noting the area's agriculture, legends, abundance of produc-
tivity in Pearl Harbor, and as an established place of political
power (Handy 1972: 469-473).

- Survey Results

Extensive prior disturbance, mainly bulldozer activity is
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indicated. Several bulldozer backdirt mounds, cuts and tracks
were observed throughout the project area. Also, the area is
conspicuously devoid of rocks. The few that are present are
either on the bulldozer mounds, along with modern trash, or
exposed through erosion on the slopes of the gully. The
secondary growth of lantana and Christmas berry found

throughout the project area is another indicator of recent

 disturbance. Moreover, large macadamia nut trees planted in

- rows indicate an orchard was present at one time,

One recent feature has been found near a banyan tree (Ficus

" sp.) about 244 meters northeast of the metal gate and 15

meters southeast of the Kaahumanu Street extension. It
appears to be a cement cistern sunken in the ground. It
measures 3.5 meters in diameter and the concrete roof extends
30 centimeters above the ground surface. The condition of

the feature is fair.

About 18 meters southwest of the cistern, near a small stand

of eucalyptus trees, is another feature, a.collapsed:. wooden

structure. It measures about 13 x 9 meters, oriented on an
east-west axis.. Due to deterioration.and bulldozer activity, it
is difficult to determine its exact dimensions. One-gallon jugs,
window glass, .pieces of stoneware, bits of concrete, fragments
of bottle glass, rubber hoses, and a small metal wash tub are
in and around the feature. The condition of this. feature is

very poor.

The spatial relationship, type, and construction of-these

- features indicate that the two structures were associated and

probably share common modern origins.

Existing Roadways and Traffic

A Traffic Impact Study prepared by Parsons, Brinkerhoff, Quade
& Douglas, Inc. was prepared for the proposed project. The

study, attached as Appendix C, is summarized below:

V-1



1.

Roadway System

The project site has no existing public access. In the future,
the site would be served by the mauka extension of Kaahumanu

Street.

Kaahumanu Street, a collector road, runs between the existing

. Wailuna Development and Blaisdell Park at Kamehameha Highway.

For most of its length, the Kaahumanu Street right-of-way is
80 feet, which allows two travel lanes in each direction with

"a parking lane and sidewalk on each side, This road has three

.signalized intersections: at Komo Mai Drive, at Moanalua Road,

and at Kamehameha Highway; all the signals are demand-

"actuated. Separate turn lanes at intersections are provided by

limiting ‘on-street parking at approaches.

Komo Mai Drive links the Pearl City and Newtown communities.
At the Kahumanu Street intersection, mauka bound approach

is striped with an optional left turn lane and a separate right
turn lane; the makai bound approach has a similar :configura—

“tion, except that the right turn lane results from the lack of
- parked vehicles alongside the ‘fire station instead of pavement

- striping.

. Moanalua Road services many residential -units and ‘commercial

uses along the corridor connecting Pearl City with Aiea town.
Within the local communities, Moanalua Road also provides
an alternative route to the regional H-1 and Moanalua

. Freeways and Kamehameha Highway. At Moanalua Road,

"the Kaahumanu Street mauka bound approach allows separate

left and right turn lanes with two through lanes, The makai
bound approach designates a single lane for each left,
through, and right turn movement. In this area Moanalua
Road provides two travel lanes in each direction; separate

left turn storage bays are striped at the Kaahumanu Street

intersection.
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Kamehameha Highway is a primary arterial supplementing the
H-1 freeway. East-west commuter flows are highly evident

during the AM and PM periods. The neighboring commercial
uses along this highway also contribute to the traffic flows,

especially tc the turning movement volumes at the intersections.

Existing Traffic Conditions

Manual traffic counts and observations taken during the latter
part of October 1987 serve as the basis of this discussion on
the existing traffic conditions. The AM and PM peak hour
differed with each intersection; the roadways that carry

‘regional‘ traffic tended to have its peak hour at an earlier

time than roadways' serving mostly local traffic.

The signaiized intersections were analyzed by the operational

methodology described in the 1985 Highway Capacity Manual.

The two-phase traffic signal at the intersection of Komo Mai
Drive and Kaahumanu Street is highly responsive to the traffic
demand, as indicated by the high Level of Service A during
both AM and PM peak hours. -

At the Moanalué Road intefsection with Kaahumanu Street.
the traffic signal‘ provides a pfotected phase- (separate from
the opposing through movement) for the left turn movements.
The results of the analysis show Level of Service E for left

~ turns from the Kokohead bound, mauka bound and makai bound

approaches, indicating that these movements incur long delays.
Field observations note that the delays are due to the long
signal cycle lengths and that the left turn movements receive
adequate green time.

The Level of Service D condition reported for the Moanalua i

Road intersection (overall) is generally reflective of actual



operating conditions at this' intersection; waiting vehicles
tended to clear during the next green phase. However,
during the AM peak hour, the mauka bound left turn and the
makai bound right turn movements were impeded by the gueue
of vehicles in the Moanalua Road left ewa bound lane desiring
to enter the H-1 freeway Kokohead bound on-ramp at Waiau

Interchange.

At the Kamehameha Highwaleaahumanu Street intersection,
Kamehameha. Highway left turns have leading protected phases,
| whﬂe all vehicles from the Kaahumanu Street and Blaisdell
Park approaches must execute their movements in the same
-signal phase. For this intersection, the analysis tends to
result in levels of service that were higher than observed for
the through traffic on Kamehameha Highway. The traffic

~ signals along Kamehameha Highway are not coordinated, which

. éor;tribufes to the poor progression along this corridor. As a
restﬂt, many of the platoons from downstream intersections are
caught by the red phase at this intersect:lon, while portions of

the green phase remain underutilized.

Ambient Air Quality

An Air Quality study for the proposed project was conducted by
Barry D. Root and is summarized below:

A summary of air pollutant measurements from State of Hawail long

term monitonng statlons located nearest to the pro_‘;ect is presented

in Appendix D. Data from several different sampling stations are

.mcluded in the tab_ul_ation,

Particulate measurements are from Pearl City, about 3 miles south-
west of the project site. Sulfur dioxide concentrations were also
monitored at the Pearl City location until 1985. Sulfur dioxide

ddta for 1985 and 1986 is from Barbers Point, about 13 miles

southwest of Wailuna.

V=10
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During 1981 carbon monoxide was measured at Fort DeRussy in
Waikiki (about 11 miles southeast of the project), and in 1982 and
1983 carbon monoxide was monitored at Leahi Hospital in Kaimuki,
about 13 miles southeast of the project. Carbon monoxide readings
from 1984 onward are from the Department of ‘Health building in
urban Honolulu, about 10 miles southeast of Wailuna.

Ozone levels were also measured at the Department of Health
building until December 1980, when the monitor was relocated to
Sand Island (about 8 miles southeast of the project site}. During
1981 nitrogen dioxide was also monitored at the Sand Island
location, but all nitrogen dioxide monitoring has since been
discontinued. Lead measurements are taken at the Department of
Health building on South Beretania Street.

From the data presented in the Air Quality study, it appears
that State of Hawaii ambient standards for particulates, sulfur

" dioxoide, nitrogen dioxide, and lead are currently being met at

nearest monitoring stations to the project site.

On the other hand, carbon monoxide and ozone readings from
urban Honolulu indicate that allowable State of Hawaii standards

' for these vehicle-related air pollutants are being violated at a

rate of about one to three times a year. Ozone is an indicator

of the formation of photoéhemical pollutants in the air, a condition
which tends to develop if the air mass over the islands has been
fairly stable with little wind flow for a period stretching over

several days.

Concentrations of carbon monoxide are more directly related to
vehicular emissions and tend to be highest during periods of rush
hour traffic. Carbon monoxide would thus be the pollutant most
likely to cause difﬁéulty in meeting allowable Air Quality Standards

as a result of new residential development in-leeward Oahu,

v-11



Ambient Traffic Noise

A Traffic Noise study was conducted by Y. Ebisu & Associates and

is summarized below:

AM and PM peak hour traffic volumes, speeds, and mix assumptions
for the existing period, with computed hourly equivalent noise (Leq)
at 50 Ft. distance from the centerlines of the Kaahumanu Street
sections which will service project traffic are attached in Appendix

E. Calculated Day-Night Average Sound Levels (Ldn) at 50 Ft.

distance from the roadway's centerline are also shown. For those
homes which benefit from the shielding effects of existing walls
along Kaahumanu Street, the existing traffic noise levels at these
residences are probably 5 to 10 Ldn units less than those without
these buffering features. The existing setback distances of the
60, 65, and 70 Ldn contours from the centerline of the street for
various street segments from the project site to Kamehameha
Highway are shown in the Appendix for worst case, unobstructed
conditions. Existing traffic noise levels are in the FHA/HUD
"Acceptable, Moderate Exposure" category at residences fronting
Kaahumanu Street and north of Komo Mai Drive. Also in the
"Acceptable! category are those residences fronting Kaahumanu
Street and south of Komo Mai Drive which are shielded from traffic
noise by 6 Ft. high walls. Those residences which are not shielded

" by walls and which are within the setback distances to the existing

65 Ldn contours are in the FHA/HUD "Normally Unacceptable,

Significant Exposure” category.

Existing Infrastructure and Utilities

1. Water Supply

The project site, although undeveloped, is traversed by an
existing l6-inch water main, from Kaahumanu Street, The

water main serves as the transmission pipe for the upper

v-12
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Board of Water Supply's Waiau "850" Reservoir located on
Parcel 32 of TMK: 9-8-02, Water for the reservoir is pumped
from a lower municipal storage tank, Waiau "550" Reservoir,
whose water, in turn, is pumped from the Waiau "285"
Reservoir located on Komo Mai Drive. Within the "285"
Reservoir site are located several deepwells which provide the

water source for the system.

Existing Sanitary Sewage Disposal

An existing underground 8-inch sanitary sewer extends to

the upper end of Kaahumanu Street at the boundary of the
Project site. Sewage collected by the pipeline is conveyed by
existing municipal sewer mains to the wastewater pump station
in lower Pearl City. From there it is pumped to the Honouliuli
Wastewater Treatment Plant with the effluent discharged by
outfall into the Pacific Ocean.

I. Existing Public Facilities and Services

1.

Police Service

The Honolulu Police Department currently services the area
through the Pearl City Station and has indicated that the
proposed project will not affect the level of police services

for the area.

Fire Protection

Primary fire protection for the area is provided by engine
and ladder companies from the Waiau Fire Station. Additional
service is available from the Aiea and Pearl City Fire Stations.
The Fire Chief has indicated that existing services can
adequately accommodate the proposed project.

V-13



4.

Public Educational Facilities

Waimalu Elementary, Aiea Intermediate, and Aiea High School
currently serve the area. Coordination between the Department

" of Education and the project developer is expected to produce

adequate services and facilities to accommodate the increase in

student enrollment.

Recreational Facilities

" Presently, the previous three Wailuna increments have provided
. recreational amenities for its residents and it is expected that
- ‘Wailuna IV will also provide to the recreational facility inventary.
" The applicant will coordinate with the Department of Parks and

Recreation to address Park Dedication requirements.
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VI. RELATIONSHIP TO PLANS, POLICIES, AND CONTROLS

A,  Federal

No federal plans or programs directly affect development of the

proposed residential development.

B. State

lI

Hawaii State Plan

The Hawaii State Plan consists of a series of broad goals,
objectives, and policies which act as guidelines for the
growth and development of the State, In general, the
proposed project is consistent with the overall intent of the
State Plan. The overall theme of the Hawaii State Plan is:

© . . Individual and family self-sufficiency
e Social and economic mobility

° Community or social well~being

Specifically, the Hawaii State Plan details objectives and

policies in the various areas such as population, the economy,

. physical environment, facility systems, socio-cultural
‘advancement and fiscal management. The Wailuna IV project

is consistent with many of the goals and policies of the
Hawaii State Plan and has been designed to facilitate its
objectives. The project's relationship to these plans are

presented below:

Section 226-5 Objectives and Policies for Population

The proposed Wailuna IV project represents a
housing increase of approximately 180 new
housing units or 450-500 persons. Demographic

VI-1
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Analysis for the project (Appendix F) indicates the
increase should not significantly impact the area.
The majority of future project residents are expected
to come from other parts of the island representing a

population shift rather than net increase.

Section 226~6 Objectives and Policies for the Economy in

General

Development 6f the proposed project will directly
benefit the economy in construction, real estate
opportunities, and tax revenues.

Section 226~7 Objectives and Policies for the Economy-

- Agriculture

The project site is currently designated for
Conservation on the State Land Use Classification
Map. The project will not have any agricultural

impact.

Section 226-12 Objectives and Policies for the Physical

" Environment-Scenic, Natural Beauty, and Historic Resources

The project plan will generally follow the natural
contours of the site and will be designed :to be
aesthetically pleasing and compatible with the

surrounding area.

Section 226-13 Objectives and Policies for the Physical
Environment-Land, Air Water Quality

The project site will be cleared with some grading
and site clearing, however, no significant environ-
mental impacts are expected from this action. Air
quality will be adverse to some extent to the
additional vehicular traffic generated by the project.

VI-2
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Water quality impacts will be minimal due to
implementation of an effective potable water and

drainage systems.

Section 226~15 Objectives and Policies for Facility Systems-
Solid and Liquid Wastes

Wastewater generated by the proposed project will
utilize the existing sewerage system which connects
to the wastewater pump station in lower Pear! City,
Solid waste will be collected by governmental or

private refuse collection services.

Section 226-16 Objectives and Policies for Facility Systems~

Water

Potable water for the project has been appropriated
“by the Board of Water Supply. The project, which
is expected to have an average daily deniand of

90,000 gpd, will be serviced by the existing Waiau

- Reservoir system.

' Section 226-17 Objectives and Policies for Facility Systems-
Transportation '

The proposed project will add to traffic volumes
around the project site, however, the project traffic
report has indicated that the demand actuated traffic
signals should accommodate the additional project
generated traffic. Net impact on the regional system

will represent less than a one percent increase.

VI-3



Section 226-18 Objectives and Policies for F acility Systems-

Energy/Telecommunications

Energy and telecommunication facilities necessary for
the development will be planned and coordinated with
the appropriate agencies and public utilities.

Section 226-19 Objectives and Policies for Socio-Cultural
Advancement-Housing

The Wailuna IV project will provide a notable
number of affordable and market housing units to
the Master Planned Wailuna community. The
developers previous experience in the area and the
Project integral function in the Masterplan should
insure units of high quality and value.

Section 226-20 Objectives and Policies for Socio-Cultural
'Advancement~Health

Medical and health care facilities are. currently

available in Pearl City, Aiea, Moanalua and Waipahu
- with emergency services provided by the Kaiser
 Moanalua Hospital. .

Section 226~21 Objectives and Policies for Socio-Cultural
- Advancement-Education

Education facilities currently serving ‘the project
site are: Waimalu Elementary, Aiea Intermediate,
and :Aiea High School., Coordination between the
applicant and the Department of Education will
insure that facilities to accommodate the additional
demand will be available.
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Section 226=23 Objectives and Policies for Socio-Cultural

Advancement-Leisure

Recreational facilities to meet park dedication
requirements will be provided by the developer.
Coordination between the developer and the -
Department of Parks and Recreation will insure

compliance with this requirement.

i)

Section 226~104 Population Growth and Land Resources

Priority Guidelines

The proposed project will result in land use change

of conservation land to urban usage. The site was

B

-

(]

.

formerly used for sugar cane cultivation; however,
the surrounding area has been converted to urban
use. The proposed project will be consistent with
the present surrounding usages and should not be

environmentally critical.

Section 226-106 Affordable Housing, Priority Guidelines
for the Provision of Affordable Housing

The proposed project will consist of the develop-
ment of 180 affordable and market units.. Coordi~
nation between State and County agencies will be
utilized in developing guidelines for establishing

specific housing target inventories.

State Functional Plans

The Hawaii State Plan has been prepared for use as the
primary planning tool in directing the planning process for
Hawaii's long and short-term goals. By setting the overall

theme and directive, functional plans were created as

VI-5



extensions of the State Plan. These functional plans

specify objectives, policies, and implementing actions to

address these concerns. The following plans were

reviewed to determine their applicability and J::ela.tionship :
to the proposc;..d project and are found to be generally
compatible without any significant conflicts for: Agriculture,
Education, Energy, Health, Historic Preservation, Housing,

Recreation, Transportation, and Water Resources.
State Land Use

All land in the State of Hawaii have been ciaésified into
four classifications by the State Land Use Commission.
These classifications are Urban, Rural, Agricultural, and
Conservation. The proposed project lies-within the
Conservation District and will require a land use boundary

amendment for Urban use.

H.R.S. Chapter 205-A Coastal Zone Management (CZM)

. .The project site is subject to provisions of the CZM and is,

therefore, subject to H.R.S. Chapter 205~A's objectives and

'pollic:les. The project site is not designated as a Special

Management Area, so no permits will be. required pursuant to

. -Chapter 205-A.

C. City

and County.

1.

design objectives for the Island of Oahu as well as a statement

General Plan of the City and County of Honolulu

The General Plan of the City and County of Honolulu provides

a statement of long range social, economic, environmental, and

of policies necessary to meet these objectives. The proposed

project is generally in conformance with the Economic Activity,

VI-6
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3.

Population, Natural Environment, Transportation and Utilities,
Physical Development and Urban Design, Health and Education,
and Culture and Recreation plans and policies, however, the

plan for Housing is of particular significance.

Housing Objective A promotes the provision of "decent" housing
for all the people of Oahu at prices they can afford. Of this
objective, Policies: 1, development of programs and controls
which will provide decent homes at the least possible costs;
and 3, encourage innovative residential development which will
result in lower costs, added convenience and privacy, and the
more efficient use of streets and utilities; are premises for the

development of the proposed project.

Development Plan

, The pro;ect site is 1dent1f1ed on the Primary Urban Center

Development Plan Map as Preservation. A Development Plan
Land Use Map Amendment for Low Density Apartment is’ cur-
rently being requested from the City and County of Honolulu,

- Department of General Planning (Figure 3).

. City aﬁd County Zoning

The project parcel is currently zoned P-1 Presefvatiqn.-';
A change in the zoning designation for urban use is,pllar'med
to be obtained from the Department of Land Utilization.

VI=7
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VII. ANTICIPATED IMPACTS AND MITIGATIVE MEASURES

Impact on Geographic Characteristics

The upper portion of the site would be cut and graded, and the
gulch area will be backfilled to more moderate slopes. Geographic
and topographic alterations; cutting, clearing, and grading should
be limited to these areas which are established by subsequent
engineering, soils, and -drainage analysis activities appropriate for
residential subdivision purposes. No major impacts are expected
from the proposed construction. All earthwork will be conducted
using landscaping and other mitigation and good housekeeping
measures in conformance with State and City standards. The civil
engineering consultant will minimize the anticipated impacts of site
stabilization by adhering to the City's Grading Ordinance and also
instrucﬁnrg the general contractor to control the volume of work
and extensive grading to periods of time when the weather is
conducive to earth moving; i.e. cease work during heavy rains, etc.
It is felt that with effective: scheduﬁng. the site improvements can

be achieved with' a minimum of runoff.

Based on the preliminary soil study, it was concluded . that the

proposed development is feasible from a geotechnical standpoint.
The precise developable area would be established and concerns
regarding erosion, stability and expansion potential can be mitigated

using currently accepted design practices, as ‘discussed below:

1.  Erosion

By filling the gulch in the central part of the site and limiting
- new cut/fill slope inclinations, steep slopes will be eliminated
. from the site. Site grading will direct surface waters away
from slope faces and concentrated flows will be carried in

lined drainage channels. These measures will mitigate erosion
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concerns. A related concern is that there will be increased
runoff below the site: we understand that the runoff can be
carried by established drainage systems.

Stabﬂitx

By cutting the higher area and filling low areas, overall slope

- stability will be increased by the planned grading. Keying,
‘benching and subdrainage of sidehill fills are the accepted

Practices for providing stable fills. Subdrains will also be
installed in drainage courses to increase slope stability. Cut
and fill slope inclinations will be limited. based on the results
of future test borings and laboratory testing of soil samples.
If cut slopes reveal seepage or other adverse conditions,
additional features and sub-surface drains can be installed.

Expansion Potential

This concern can be mitigated by proper moist'ure ‘control
during grading, and by using less expansive soils in the
upper few feet below final grade.  If highly expansive areas
are encountered at final grade, the upper few feet can be
removed and replaced with compacted fill of low expansion
pPotential.

From the point of view of soil properties related to engineering,

- the proposed site is similar to the adjacent projects at lower

elevations on the ridge. Harding Lawson Associates (HLA)
has performed similar grading work in the previous phases of
Wailuna II and 1II. To date, these adjacent projects have

- performed as planned. Recent problems in other areas of

Oahu were caused mainly by factors which are not present at
Wailuna IV, For example, the recent storm damage in Hawaii
Kai was in a valley area subject to large, concentrated runoff
flows, while Wailuna IV is located near the top of a ridge
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where watershed area is relatively small. Also, the movements
in Manoa occur in weak, saturated "Adobe Clay" scils which

are not found at Wailuna.

Continuous soil engineering observation during construction
is important to mitigate the above concerns and to check for
unanticipated conditions. As for the previous Wailuna deve-
lopments, soil engineering services will be prowded on a daily
basis during construction to observe geotechmcal aspects of

the work and provide consultation, as necessary.

Impact on Hydrological Characteristics

Groundwater is not expected to be adversely aff_ected by the
proposed project and on-site drainage will be handled by project's
infrastructure system. Offsite _ecological nnpacts result:lng from
alterations on the pro;ect site are addressed in the Storm Water
Runoff Report attached as Appendix G and summarized below:

The results of the storm water runoff volumes indicated that for

_the 2-year recurrence interval 1 hour duration storm, the full
developed conditions are about a magmtude grea.ter ‘than present

(1987) conditions; however, as the storm duratlon and recurrence
interval increases, this difference reduces down to approximately
1.4 times greater for the 100-yea.r, 24-hour storm, which produced
the greatest calculated incremental storm runoff volume. At
h1gher rainfall intensities and durations, soil saturation increases,
thus more runoff occurs. The increased runoff from the pro;ect

area will correspondingly result in less groundwater recharge

within the site of the project; however, the annual evaporation

rate at the project site is greater than the annual median

rainfall, thus, groundwater recharge would only be expected
during significant storm events. Nevertheless, the total
incremental volumes involved from the 26 acre site are

relatively small. Consequently the resulting groundwater recharge
is essentially negligible.
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Constituents transported by storm water runoff are of equal, if not
greater, environmental significance than the runoff volumes. The
incremental changes per storm event for the present (1987) and full
developed project conditions for the various duration and recurrence
interval storms indicate that from the least to the greatest amount
of rainfall: nitrogen increases for the lower level storms, and then
decreases at the higher level storms; phosphorus increases for all
storms, but the maximum incremental difference is calculated to be
less than 38 Ib; while suspended solids increases slightly for the
2=-and 10~year recurrence interval 1 hour duration storms and then

notably decreases for the remaining 1 and 24-hour storms.

The foregoing hydrologic and water quality aspects were only

considered for the present and projected full developed conditions.
' However, increases in constituent loads couid result from construc-

tion actiwnes. especially if a significant storm occurs during the

interim penod between exposed and stabilized soil conditions. Thus,
to limit these potential mcreases it is imperative ‘that strict erosion
contral measures be adhered to.

Other water 'Ejuelit'y constituents of general concern include biocides
and heavy metals. Typically, the biocides in general use tend to

-breakdown more readily in comparison to the more long lasting types
" in past decades. Consequently, except for runoff from agncultural

land operat:ons. the types and concentrat:ons are usually considered

inmgmficant. Heavy metals, on the other hand, do apparently

increase somewhat as a result of urbanization; however, a biologlca.l
study of Pearl Harbor conducted by the U.S. Navy in the early
1970's concluded that the heavy metal burden in Pearl Harbor was
below the level of concern (even though several heavy metal sources
that were discharging into Pearl Harbor at that time have since been
elimihated), and the major detriment to the marine environment
appeared to be silt. As previously noted, the suspended solids load
for all, except the lower level 1 hour storm events, are calculated to

decrease,
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Impact on Flora and Fauna

Impact on the biological characteristics of the project site have
been discussed in the biological survey conducted for the project

(Appendix A) and are summarized below:

Because the site has been disturbed for such a long period of
time, it is dominated almost exclusively of introduced or foreign
species. No rare, threatened or endangered plant or animal
species designated by the federal and/or state governments exist

on the site.

The project is not expected to have a significant impact on the
fauna of the site as all the species are foreign. Common species

such as the I\:Iyna and House Sparrow will probably increase in

. numbers.

While the project will result in loss of vegetation and some faunal
habitat, it is expected to have only a minimal impact on the total

island populations of the species involved.

Impact on Historical and Archaeological Characteristics

The archaeological reconnaissance conducted for the project site
(Appendix B) concluded that historic documents researched
indicate that the project area was in heavy commercial sugar
production. Sugar was cultivated as late as 1947. Sugar cultiva-
tion practices like the removal of rocks and the use of Fowler
stem plows that cut through the soil to a depth of 91 centimeters
(36 inches) accounts for much of the man-made disturbances in
the project area (Evening Bulletin, Industrial Edition 1901: 5).

‘More recent disturbances probably occurred with the macadamia

nut orchard after commercial sugar production. Since the only
features encountered were recent and no other remains of
archaeological significance were encountered, no further

archaeological work is recommended for the project area.
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In the event.that any archaeological remains are uncovered during

construction, all work will be stopped and the State Historic

Preservation Officer will be notified.

Social and Economic Impacts

A study. of demographic, economic and housing impacts was
conducted for the project and is attached as Appendix F.

Conclusions of the study are presented below.

1.

Demographic Impact

- The proposed project will cause the in-migration of approxi-

mately ‘180 new households, or 450-500 persons. Based on

. the buyer profile of the Wailuna II and Wailuna III projects,

the majority of these households will be from other parts of
the island. The project will have the effect of raising the

overall average family income within the area, while lowering

the average household size, but will not be significant due to

the proposed 180 units.

Overall, the. addition of the proposéd 180 new homes and
households is not expected to have a significant impact on

- the. area. The increase of the general population level by

the additional 450-500 new individuals will not change the
character of the neighborhood significantly.

Economic Impact

The current trends and projections indicate that the economy

. of ‘Hawail and the City and County of Honolulu should fare

well in- the future. This implies that the employment picture
will remain favorable for the existing and projected labor

force,
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The project will contribute approximately $18 million in
private authorizations over a 2-year period. It will also
provide short-term employment to approximately 50 persons
in the construction service (management, clerical, etc,)
fields.

Housing Impact

Based on the ability of The Lusk Company Hawaii to develop
and previously sell Wailuna I, II, and III, and the foregoing
housing impact analysis, there is an adequate potential market
for the proposed residential units. These proposed units will

alleviate the pent-up demand for housing in the upper moderate

income to high income brackets. The "affordable” units that
will be built as part of the City's requirements will address
some of the housing demand of moderate income families. The
effective buying power of this group will be heavily dependent

"upon the economy's ability to support a higher wage level,

while maintaining a moderate growth in the cost of living.

Impact on Traffic Conditions

The Traffic Impact study (Appendix C) conducted for the
project presented the following summary for project and regional

traffic impacts. -

1.

Project Traffic Impacts

The number of vehicles expected to be generated by the 180
single-family dwelling unit project are based on rates compiled
by the Institute of Transportation Engineers. The study
assumed the Wailuna IV traffic would have similar travel

. patterns to the existing development. The existing turning

volumes at the intersections were utilized as indicators of

direction and distribution of travel; these volumes also take
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into account the circuitous and alternative routing to the
regional system that exists in this area. Data indicates that
with the proposed project, volume-to-capacity ratios would
increase. At the intersection of Moanalua Road and Kaahumanu
Street, makai bound through and right movements would
experience Level of Service E conditions in the AM peak hour.

However, the overall intersection Levels of Service would not
change. No mitigation measures would be needed at the three
Kaahumanu Street intersections to accommodate project traffc.
Improved traffic flow could result from changes in signal
operation by timing adjustments and coordination with other

traffic signals in the area.
Regional Impacts

The proposed project would add traffic to the regional highway
system. Comparisons of the Project-generated traffic to exist-
ing veclumes in the area and on the H-1 Freeway were used to

indicate the magnitude of this increase.

The total peak hour volume of traffic crossing an imaginary
line, or screenline, east of Kaahumanu Street was used for
the first comparison. Komo Mai Drive, the ‘H-1 Freeway,
Moanalua Road and Kamehameha Highway all cross this-
screenline. In the AM peak hour, the 1987 eastbound traffic
totaled over 13,000 vehicles per hour (vph) across the -
Kaahumanu-east screenline, Westbound traffic in the AM
peak hour was nearly 5,400 vph. The proposed project
would add 84 vph eastbound and 22 vph westbound to these
volumes, or 0.6% and 0.4%, respectively, In the PM peak
hour, 1987 volumes were 12,000 vph westbound and 7,300
vph eastbound. The project traffic volumes of 73 vph
westbound and 44 vph eastbound would each be 0.6% of

existing volumes.,
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The traffic increases on the H-1 Freeway from the project is
projected to be 36 vph eastbound in the AM peak hour, or
0.4% of the existing traffic on H~1. PM peak hour increase
in the westbound direction is projected to be 21 vph, or 0.3%
of existing traffic, These increases compare to an average
annual increase of traffic on H-1 of 15% (AM eastbound)

and 10% (PM westbound) over the last two years. Improved
transit service to Leeward and Central Oahu could decrease
the rate of growth of traffic volumes in this area. _

The State Department of Transportation (SDOT) .has plans
to add a sixth lane in each direction on H-1 between the
Waiau and Halawa Interchanges. The added eastbound lane
is expected to improve the merging condition at Waiau -
Interchange, thereby easing congestion and decreasing
delays on the approaches to the on-ramp to Honolulu.

A project to interconnect the traffic signals and to improve

traffic flow on Kamehameha Highway has also been proposed
. by the SDOT. The City and County of Honolulu Department

of Public Works is planning to widen a portion of Moanalua

Road to relieve congestion near Aiea towh._ These -improve-

ments will increase regional capacity to serve-the increasing
traffic demand; as noted above, less than one percent of
the demand would be due to the proposed project.

Impact on Air Quality

The Air Quality study conducted for the proposed project is
attached as Appendix D and is summarized below.

There will be short-term dust emissions during the construction
phase of the development. Adequate control measures such as
periodic watering and landscaping exist to limit the scépe of this
impact, but special care will have to be exerted to insure that

*
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nearby residents are not subjected to excessive levels of particu-

late pollution from construction activities.

Indirect air quality impacts are expected to result from new
demands for electrical energy. But this impact is most likely to
occur in the vicinity of existing or new power plants such as the
Kahe Plant on the Waianae Coast and the H~POWER and other
proposed new coal-fired plants in Campbell Industrial Park where
increased levels of particulates and sulfur dioxide can be expected.
Maximum use of solar energy designs in project development can at
least partially mitigate the magnitude of this impact. In the future,
new methods of generating electrical power such as wind or ocean
thermal energy conversion may eventually also play a mitigative

role in this regard.

Traffic generated by Wailuna IV will increase emissions of

carbon monoxide and nitrogen dioxide in the project area.

‘Detailed carbon monoxide modeling carried out for three critical

intersections indicates that State of Hawaii Air Quality Standards

" could be exceeded near the intersections of Kaahumanu Street
- ‘with Moanalua Road and Kamehameha Highway under present

peak hour traffic conditions and worst case meteorological

" dispersion conditions. By 1993, ‘the anticipated project

corapletion date, decreased carbon monoxide emissions from

newer individual vehicles coupled with a relatively low traffic
growth rate in this area will still yield projected worst case

levels at these two intersections that are lower than present levels,
but still higher than allowable standards, with or without the
additional traffic from Wailuna IV. The regiorfal scale air pollution
impact of Wailuna IV traffic is estimated to be minimal.

- Impact on the Noise Environment

The Traffic Noise study conducted for the proposed project is

attached as Appendix E and is summarized below.

VII-10



I AL T ey

=

=3

-

~1

r—

i
.n-.--]

PR |

F,

S |

.

i, |

Ly 3 &3 i-

L.t

L)

L.

()

[

N

R

. Predictions of future traffic noise levels along the Kaahumanu

Street sections expected to service the project site were made
using the traffic volume projections of Traffic Impact Study.
Projected increases in peak hour traffic volumes attributable to
the project are small (less than 8 percent) south of Komo Mai
Drive and large (greater than 30 percent) north of Komo Mai
Drive. Projected increases in traffic noise levels attributable to
the project are also small (less than 0.3 Ldn) south of Komo Mai
Drive, and moderately significantly (greater than 1.2 Ldn) north

of Komo Mai Drive.

South of Komo Mai Drive, where existing traffic noise levels are
high, project related traffic is predicted to increase current noise
levels by 0.1 to 0.3 Ldn by the Year 1993, and non-project traffic
is predicted to increase-current noise levels by 0.4 to 0.6 Ldn
units. Because computed projected traffic noise increases associated
with project traffic are very small, the proposed development is not
expected to generate significant traffic noise impacts along the

sections of Kaahumanu Street south of Komo Mai Drive.

North of Komo Mai Drive, project related traffic is predicted to
increase current noise levels by 1.2 to 58.3 Ldn by the Year 1993,
and non-project traffic is predicted to increase current noise levels
by 1.7 Ldn. The larger increase of 58.3 Ldn is expected to occur
in the now vacant lands adjacent to the project site. The increases
in traffic noise levels are predicted to be moderately significant.

However, because of the low volumes of existing traffic to the
north of Komo Mai Drive, total traffic noise levels after project
completion are not expected to exceed 65 Ldn at 50 Ft. setback
distance from the centerlines of the north sections of Kaahumanu
Street between Komo Mai Drive and the project entrance. At the
project entrance, predicted traffic noise levels at 50 F't. setback
from the centerline of Kaahumanu Street are expected to be 58.3
Ldn, and in the "Acceptable, Moderate Exposure" category. For
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these reasons, project related traffic is not expected to generate
significant noise impacts along the north section of Kaahumanu
Avenue.

Because traffic volume and noise level increases along Kaahumanu
Street are predicted to be small or result in total noise levels
below FHA/HUD standards, traffic noise mitigation measures are

_-not necessary for mitigating noise impacts which might have
- resulted from project traffic.

Short term construction noise impacts from construction vehicles
and on-site activities may occur with projects of this type.
However, State Department of Health permit procedures applicable
to construction activities would be applicable to this project, and

if followed, should minimize noise impacts resulting from on site

construction activities.

Impact on Infrastructure and Utilities

l. Storm Drainage System

+- Urban development of the former agricultural area will = _
increase storm runoff. However, that increase can be
considered insignificant since the project's tributary areas
of 23 acres and 3 acres are only a relatively small portion of
.the drainage basins of 1,300 and 3,000 acres. The project's
tributary areas represent only about 2.5% and 0.1% of their
respective overall drainage areas. Therefore, the storm
runoff increase due to urbanization should have an insignfi-

cant effect on existing down-stream drainage facilities.

During grading and construction, on-site basins will be used

as desilting facilities in the event of storms during that period.

The runoff quantities and ditch/culvert hydraulics will be
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prepared and submitted to the appropriate City/State agencies
for approval when design of grading and construction plans
are undertaken.

Water Supply

The existing municipal water system in Waiau is adequate

- to service the proposed l80-unit project with average daily

water demand of 90,000 gpd.

The existing Waiau "850" System originally constructed by

the developers of Waiau and Waimalu (Newtown), and presently
maintained and operated by BWS, was designed for a total
average daily demand of 705,000 gpd. However, both projects,
which have already been completed, requires only an average
daily demand of 480,000 gpd. Inclusion of the proposed
project's 180 units would increase that total to 570,000 gpd.
Consequently, the existing system has the capacity to serve

the project's water requirements.

Also, the project development is limited to an area below the

- 750-foot elevation which, therefore, is within the pressure
" gervice limit of the Waiau "850" System.

‘For source allocation, however, the developer proposes to

request the water from the Board of Water Supply.

The developer also proposes to pay the applicable facility

charge to the Board of Water Supply for service to the project.

Sanitary Sewage Disposal

The existing municipal wastewater system is presently
aaequate to accommodate the conveyance, treatment and
disposal of the estimated average daily sewage generated by
the proposed project of 72,000 gallons per day.
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However, the City's Department of Public Works has indicated
that the existing 25 MGD capacity of the Honouliuli Wastewater

Treatment Plant has already been committed to present and
planned projects. They also note that planning for the
plant's expansion is underway with construction to start in
1991,

The developer proposes to pay their porportionate share or
assessment as established by the City for the expansion of
the Honouliuli Wastewater Treatment Plant.

J. . Impact on Public.Facilities and Services

. 1..

2.

3.

- Police

. The Honolulu Police Department has indicated that the pro-

posed project will not affect the level of police services for
the area which is served by the Pearl City Station.

Fire

The Honolulu Fire Department has indicated that existing

fire protection . facilities and services are considered adequate.

Primary fire protection is provided by engine and ladder

. companies from the Waiau Fire Station with additional service

available from the Aiea and Pearl City Fire Stations.

Public Educational Facilities

'

The project area is currently serviced by Waimalu Elementary,
Ajea Intermediate and Aiea High Schools. Enrollment increases
expected to result from the project are: 30-60 for grades K-6;
5-15 for grades 7-8; and 15-30 for grades 9-12. The Depart-
ment of Education has indicated that legislative appropriation
on a timely basis may be required to accommodate future

growth.
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Recreational Facilities

The project is subject to provisions of a City and County of
Honolulu park dedication requirement. It is the developers
intent to fulfill this requirement through recreational facilities
similar to those provided in Phase I to III of the existing
Wailuna Development in compliance with the City's. requirements.

Electrical Utilities

The existing Waiau-Koolau-Pukele 138 kv line and the Waiau-
Wahiawa and Waiau-Koolau 138 kv lines are all in proximity
to or pass over by the proposed development. Discussions
with HECO for future services will be coordinated prior to
and during project development.
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VIII. THE RELATIONSHIP BETWEEN LOCAL SHORT-TERM USES OF MAN'S

ENVIRONMENT AND THE MAINTENANCE AND ENHANCEMENT OF
LONG-TERM PRODUCTIVITY AND IRREVERSIBLE/IRRETRIEVABLE
COMMITMENTS OF RESOURCES

1t is anticipated that the construction of the proposed projéct will commit
the necessary construction materials and human resources (in the form
of planning, designing, engineering, construction labor, landscaping and
management, service offices, and maintenance functions). Some of the
construction materials could be reused if and when the structures are
demolished; however, at the present time and state of our economy, it is
felt that the reuse of much of these materials is not practical. Labor
expended for this development is not retrievable. However, labor will

be compensated during the various stages of the project by the developer.

The appearance of the project site will be altered from its present open
vacant appearance to that of a completed planned low density residential
community. The development will be highly visible but visually integra-

ted with the surrounding areas.

Air and noise quality will be adversely affected by this proposed project,

but will remain in compliance with State standards. While ambient air

and noise quality in the area is relatively good, the proposed development
will result in greater number of vehicles going to and from the project

areas, resulting in increased vehicular pollution emissions.

The project development will result in a commitment of land for a long-
time period. Once the land use of the property is established, it is
unlikely that the land will be reverted to a lower usage in the long-term
future. Commitment of land for these purposes will likely foreclose

certain future use options of the land.
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The project development will, in the short- and long-term periods,
result in a residential -use which will likely benefit the developer, the
landowner, private businesses, and most significantly, future residents

of the community.
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IX. ANY PROBABLE ADVERSE ENVIRONMENTAL EFFECTS WHICH CANNOT
BE AVOIDED

The following adverse environmental effects (both short- and long-term)

cannot be avoided.

(1)

(2)

(3)

(4)

(5)

(6)

Agricultural use of the land will be lost.

The site-clearing and construction work will result in temporary

fugitive dust, some disruption to traffic, and noise.

Traffic will increase from the number of additional cars utilized
by the proposed development, Additional impacts associated
with increased traffic include those for potential air and noise
quality. It should be noted that carbon monoxide levels during
peak period traffic conditions have exceeded allowable State of
Hawaii Air Quality Standards under unfavorable meteorological

dispersion conditions.
The need for utility services will increase.

The need for public services for fire and police protection, and
public recreational facilities will increase slightly.

Solid waste and sewage generated by the project will increase the
need for disposal and treatment and will increase total local waste

output.
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SUMMARY OF UNRESOLVED ISSUES

At this time, there are no unresolved issues with respect to potential
physical impacts. No environmental approvals outside of normal building
and construction permits are required for the project. A State Land Use
Amendment as well as a City Zoning change, will be filed for at the
appropriate stage of the planning process. Alternatives to the proposed
action were found to be less desirable than the proposed residential
condominium project.
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XI, LIST OF ORGANIZATIONS AND AGENCIES CONSULTED

AND LIST OF EIS PREPARERS

ORGANIZATIONS AND AGENCIES

Agency
City and County

Building Department
Board of Water Supply

Department of General Planning

Department of Housing &
Community Development
Department of Land Utilization
Department of Parks
& Recreation
Department of Public Works
Department of Transportation
Services
Oahu Metropolitan Planning
Organization
Fire Department
Police Department

State-

State Land Use Commission

Department of Accounting and

- General Services
Department of Agriculture
Department of Business and

Economic Development
Department of Defense -
Department of Education -
Department of Hawaiian

Home Lands
Department of Health
Department of Land and

- Natural Resources
OEQC
Department of Transportation

University of Hawaii

U.H. Water Resources
Research Center
U.H. Environmental Center

Date of Date Comment

Comment Received
11/09/87 11/12/87
11/25/87 11/30/87 -
12/03/87 12/07/87
12/01/87 12/09/87
11/18/87 11/19/87
11/05/87 11/10/87
12/15/87 - 12/18/87
11/24/87 11/27/87
11/12/87 12/09/87
11/10/87 11/12/87
12/01/87 12/07/87
*¥12/04/87 12/21/87 -
11/04/87 11/09/87
11/18/87 12/03/87 -
11/06/87 11/16/87
12/08/87 12/10/87
*12/14/87: 12/15/87
XI-1

Da-te of
ResEonse

NRN
12/28/87

12/28/87

12/28/87

12/28/87

- 12/28/87

12/28/87

12/28/87 -

" MRN
12/28/87 - -

12/28/87 -
NRN
12/28/87 ..

CNRN.
12/28/87

- 12/28/87 .



Organizations and Agencies Consulted (Continued)

Organizations/Agencies
F‘egera ‘

U.S. Army Corps of
Engineers

U.S. Soil Conservation
Service :

U.S. Fish and Wildiife
Service

Headquarters, U.S.
Navy, l4th Naval District

U.S. Department of
Transportation

Orga.nizé.tions and Individuals

Association of Apartment Owners
of Wailuna
Association of Apartment Owners
of The Heights at Wailuna
Momilani Community Association
Newtown Community Association
Pearl City Community Association
Waiau Community Association
Aiea Neighborhood Board No. 20

- Pearl City Neighborhood Board

No. 21 -

Waipahu Neighborhood Board

. No. 22

Kamehameha Schools/Bernice
Pauahi Bishop Estate

Ms. Ariana A. Fairbanks, et al.

Mr. Rodney X. Biven

Hawaiian Electric
- Company, Inc.

Oahu Sugar Company, Ltd.

LIST OF PREPARERS

Community Planning, Inc. - EIS Coordination

- George K. Houghtailing
Bernard P. Kea

Date of

Comment

i —— o o ——

11/24/87
12/04/87
11/13/87

11/20/87

11/03/87

12/10/87

* Received After Deadline Date
NRN - No Response Needed

Date Comment Date of
Received Response
11/30/87 NRN
12/07/87 12/28/87
11/16/87 NRN
11/20/87 12/28/87
11/20/87 . NRN
12/14/87 12/28/87 - -

Environmental Communications, Inc. - Technical Writers

Fred J, Rodriguez
Taeyong M. Kim
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LIST OF PREPARERS (Continued)

Char and Associates - Biological Survey
Winona P, Char

Bishop Museum - Archaeoclogical Reconnaissance Survey
Jeff Yamauchi

Parsons Brinckerhoff Quade & Douglas, Inc. - Traffic Impact Study
Julian Ng

Barry D, Root - Air Quality Study

Y. Ebisu & Associates - Traffic Noise Study
Yoichi Ebisu

Environment Capital Managers, Inc. -
Demographic, Economic and Housing Impacts
Bay K.C. Yee

Gordon L. Dugan, Ph.D. - Environmental Aspects of Storm Water Runoff
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XII. COMMENTS AND RESPONSES DURING EIS PREPARATION NOTICE
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XIII. LIST OF ORGAMNIZATIONS AND AGF
DURING THE DEIS CONSULTATIO

AND LIST OF EIS PREPARERS

ORGANIZATIONS AND AGENCIES

Date of
Agencx Comment
State
Dept. of Accounting &

General Services 01/25/88
Dept. of Agriculture 03/08/88
Dept. of Defense 02/09/88
Dept. of Education 02/02/88
Dept. of Health - 02/09/88
Dept. of Land & Natural

Resources 02/04/88

02/16/88

Dept. of Business and
Economic Development 02/23/88
Housing Finance and Development

Corp. 02/09/88
Dept. of Transportation —————
State Energy Office 01/25/88

State Land Use Commission 01/27/88
CEQC e

University of Hawaii

Environmental Center 03/08/88
Water Resources Research
Center @ amma-

City & County

Board of Water Supply 02/22/88
Building Department 01/29/88
Dept. of Housing &

Community Develop. 02/05/88
Dept. of General Planning 03/03/88
Dept. of Land Utilization 03/03/88
Dept. of Parks & Recreation =e————w-
Dept. of Public Works 02/09/88
Dept. of Transportation

Services L emee———a
Fire Department 02/09/88

Oahu Metropolitan Planning
Organization (OMPO) 03/02/88
Police Department ©02/08/88

XIIi-1

Date Comment

Received

01/27/88
03/10/88
02/10/88
02/08/88

02/18/88

02/08/88
02/17/88

03/01/88
02/12/88

01/28/88

01/28/88

- —— - *

02/25/88

02/01/88

02/10/88
03/04/88
03/04/88

02/11/88

02/11/88

03/07/88
02/08/88

NCIES CONSULTED
N PERIOD

Response

to Comment.

NRN ..

03/18/88

NRN
03/18/88
NRN

03/18/88
NRN =

. 03/18/88 .
03/18/88

NRN
03/18/88

- 03/18/88

NRN

03/18/88
03/18/88
03/18/88

03/18/88 "

03/18/88
03/18/88



Organizations and Agencies

XIII-2

Date of Date Comment Response
Comment Received to Comment
Federal
Army-DAFE (Facilities Eng.-

USASCH) R S —
Navy 01/25/88 01/27/88 NRN
Soil Conservation Service —————— —————r—— ——e————
U.S. Army Corps of N

Engineers 02/23/88 02/25/88 03/187/88 -
U.S. Coast Guard = = = = commmmee Smmmme——— esccme——
U.S. Fish and Wildlife -

Service 02/03/88 02/05/88 - NRN
U.S. Geological Survey R ———m——
Private Organizations/Agency
American Lung Association 03/08/88 03/10/88 NRN ©
Hawaiian Electric Company 02/18/88 02/23/88 - 03/18/88 - -
Aiea Neighborhood Board : el

T S — - meecemaa

. Pearl City Neighborhood o ‘ - '

No. 21 '03/07/88 03/08/88 03/18/88 -
LIST OF PREPARERS |
Community Planning, Inc. - EIS Coordination :

George K. Houghtailing

Bernard P, Kea -

Environmental Communications, Inc. - Technical Writers

Fred J. Rodriguez

Taeyong M. Kim
Char and Associates ~ Biological Survey

Winona P, Char S o
Bishop Museum - Archaeologica.l'Rec’onna.issance‘Survey

Jeff .Y amauchi _ :

Parson Brinckerhoff Quade & Douglas, Inc. = Traffic Impact Study

Julian Ng ‘

Barry D. Root ~ Air Quality“Study
Y. Ebisu & Associates - Traffic Noise Study
Yoichi Ebisu )
Environment Capital Managers, Inc. -
Demographic, Economic and Housing Impacts
Bay K.C, Yee
Gordon L. Dugan, Ph.D. - Environmental Aspects of Storm Water Runoff
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BIDGEOGRAPHIC
STATUS -

hare's=foot fern

silver fern
lauz'e

COMMON NAME

kyllinga

dayflower

sword fern
-pala‘a
bracken

SPECIES LIST

(L.) J. Sm.

Pteridium decompositum Gaud.

Pityrogramma calomelanos (L.) Link

Nephrolepis multiflora (Roxb.) Jarrett ex Morton
Phlebodium aureum (L.} J. Sm,

Phymatosorus scolopendria (Burm.) Pichi Sermo11{
Pycraus polystachyos (Rottb.) Beauv.

Commelina diffusa N, L. Burm
Kyllinga brevifolia Rottb.

Odontosoria chinensis

Ad{zntaceae
Aspleniaceae
Cyatheaceae
Polypodiaceas
FLONERING PLANTS
Commelinaceae
Cyperaceae

SCIENTIFIC NAME

FERNS
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"SCIENTIFIC NANE

Gramineae
Andrapogon virginicus L.
Axongpus affinis Chase
Chrysopogon aciculatus {Retz,) Trin.
Cynodon dactylon (L.) Pers.
Digitaria ciliaris {Roetz,) Koeler
Digitaria radicosa (Presl.) Mig.
Digitaria insularis (L.) Mez ex Ekman
Eleusine indica (L.) Gaertn.
Hyparrhenia rufa {L.) Stzpf in Prain
Melinus minutifiora Beauv.
Panicum maximum Jacq.
Paspalum conjugatum Berg.
Paspalum scrobiculatum L,
fhynchelytrum repens (Willd.) C. E. Hubb,
Setarfa gracilis Kunth. in Humb. & Benpl.
Setaria palmasfolia (Koen.) Stapf

Lil{aceae s.1.
Agave attenuata Salm-Dyck
Cordyline terminalis (L.) Kunth.

Orchidaceas
Arundinaris graminifalia (D. Don) Hochr.

Spathoqlottis plicata Bl1.

SCIENTIFIC NAME

DICOTS

Acanthaceae
Asystasia gangetica {L.) T. Anders.
Barleria cristata L.

Anacardfaceas o :
Schinus tersbinthifolius Raddi

. Compositae

Acanthospermum australe (Loefl.) Kuntze
Ageratina riparium (Regel) King & Robinson

Ageratum conyzoides L.

Bidens pllosa L.
Conyza canadensis {L.) Crong.

Emilia coccinea {5ims) 6. Don

Emilia sonchifolia (L.) OC.

Pluchea indica (L.) Less.

Pluchea symphytifolia (Miller) Gi1lis
Vernonia cinerea (L.) Less.

————

Cucurbitaceae
Momordica charantia L.

COMMON NAME

broomsedge
carpet grass
goiden beard-grass
Bermuda grass
crab grass

crab grass

Sour grass
goose grass
thatching grass
mplasses grass
Guinea grass
Hilo grass

rice grass
Natal redtop
foxtail '
palm grass

ti

bamboo orchid
Philippine ground orchid

COMMDN NAME

Chinese violet:
Philippine violet

Christmas berry

Paraguay bur
Hamakua pamakani
ageratum

Spanish needle -
horseweed

emilia

purple emiiie
pluchea

pluchea

{ronweed

bittermelon

STATUS

M O D DG M L D P D W M M M D M

STATUS
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SCIENTIFIC HAME
—— ——

Euphorbiaceae
Chamaesyce hirtz (L.) MiTlsp.

Eupharbia lactes Hiw.
Phyllanthus debilis Klein ex Willd,

Labiatae
Hyptis pectinata (L.) Poit.

Leguminosae
Acacia confusa Merr.
Chamaecrista nictitans (L.) Moench.
Desmanthus virgatus (L.} Wiild.
Desmodium incanum OC,
Desmodium triflorum (L.} DC.
Indigofara suffruticosa Mill.
Leucaena leucocephala (Lam.) de Wit
Mimosa pudica L.
Paraserianthes falcataria {L.) Nielsen
Senna surattensis (N. L. Burm.) Irwin & Barneby

Lythraceae .
Cuphea carthagenensis (Jacq.) Macbr,

Malvaceae .
Sida rhombifolia L.

SCIENTIFIC NAME

Melastomataceae D
Clidemia hirta (L.) D. Don

Menispermaceae
Coceulus trilobus (Thunb.) DC.-

Moraceae
Ficus rubiginosa Dasf,

Myrtaceae
Eucalyptus deaglupta B1.
Eucalyptus paniculata Sm.
Eucalyptus resinifera Sm.

Evcalyptus robusta Sm,

Eucalyptus rudis Endl.

Eugenia uniflora

Leptospermum scoparfum J. R, & G. Foster
Metraosidaros polvmorpha Gaud. -

Psidium cattleianum Sabine

Psidium guajavs L.

Psidfum littorale Raddi

Syzygium cumin{ (L.} Skeels

Oxalidaceae
Oxalis cornicuiata L.

COMMON NAME

spurge
euphorbia
phyilanthus

comb hyptis

Formosan koa
partridge pea, lau-ki
virgate mimosa
beggar's ticks

indigo
koa-haole
sleepinggrass
albizia
kolomona

tarweed

stda

COMMON NAME

Koster's curse
huehue
Port Jackson fig

Mindanao gum
gray ironbark

-red mahogany

swamp mahogany
flooded gum
Surinam-cherry
Hew Zealand tea
‘ohi'a lehua
strawberry guava
guava

Java plium

yellow wood-sorrel

STATUS

o 2 M

I X M M

STATUS
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SCIENTIEIC NAME

Passifloraceze
Passiflora edulis Sims
Passiflora foetida L.
Passiflora suberosa L.
Passiflora subpeltata Ortegz

Pittosporaceae
Pittosporum sp.

Portulacaceae
Portulaca oleracea L.

Proteaceae
Grevillea robusta A. Cunn. ex R, Br.
Macadamia integrifolia Maiden & Betche

Rosaceae
Osteomeles anthyllidifolia (Sm.) Lindl.

Rubfaceae
Canthiun odoratum (6. Forst.) Seem
Pzederis foetida scandens (Lour.} Merr.
Richardiz brasiliensis Gomes

Spermacoce assurgens Ruiz & Pavon

SCIENTIFIC NAME

Rutaceze
Citrus sp,

Sterculfaceae
Haltheria indica L. var, amerfcana {L.) R. 8r. ax Hosaka

Thymelaeaceae
Wikstroemia oahuensis (A. Gray} Rock

Umbelliferae .
Centella astatica (L.) Urban

Verbenaceze
Lantana camara L.

Stachytarphetz dichotoma (Ruiz & Pavon) vani
Stachytarpheta Jamajcensis (L.) vanl

Stachytarphata urticifolia {Salisb.) Sims

COMMOR HAME

1il1ko'§
love-in-a-mist

white passionflower

ornzmental purslana

s1lk-0ak
macadamia

u'ulet

alahe'e

maile pilau

borreria

g

citrus

'uhaloa, hi'aloa

‘akia

asiatic pennywort

lantana

stachytarpheta
stachytarpheta
stachytarpheta

STATUS

M > M

M M M

STATUS
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APPENDIX B
Archaeological Reconnaissance Survey
For The Proposed Wailuna Subdivision

Waiau, Ewa District, O'ahu
by
Bishop Museum

December 1987



1 ’ . . ; ,_. o *

Jo sayoaud jualisasiul pue (*ds SmidA{wong) 99331 enadAieona afaey jo diais ) ) oL C , . ‘
moaany Yy ey Jdaford eyl upplim _azuu:w-duv n::v sagaes uoyyejafay

. : *{*prar) . _ :
T, JUAD “nnToucy
ad£1 1105 STYY UO DaE nyw,( uf .._:n,nm gdog2 oyddeaurd pue oued Jwins oy jJo !_.um_..: doysta )
A50H  *(Z:zl61 ®vawyus) aeliewm DTURBIO uUY JUITDFJIP PUR FTJOS JO UDTIVUOZTIOY © dnoap yoawaswy paIrIad .
pasumouocad JO BIUSSQE YITA PIUTRIP T19A pum dasp Ruieq EB pozTIeIdRIBYD zou.n..mm, RO0r103YHIHY 2171ANd .

§] BIIT 9yl JO T10F 9Yy) ‘adiy £{0S5078] ODJWNY-MOT Byl U PIFITEEEL)

*{2g61 “H°N'1°d) syuom JejuTA Byy uy Bupzandao ‘Afasowm *Jeak Jaod {sayouy
" 64) saelvEyIUEd G2T GaSeJsaw [IRIUTEI puw '({393] 05l 01 QFG) BI9Yam £27 O3
29t wmoay sfusa suoyIEAGYE  ‘waaw 30efoad eyy Jo a1pprw ey Huolv SOSIdAUIY '
"ATInE euorsode uy ~Lerea NeTEM Jo Laspunog uasyinus 83 sosTadpos
oy 83pra &Yy JO uojiaod JemOT oY) Uc pIIRdo] &1 waae 1dafoad ayy -

1961 saquadeg

DHILI3S TTYINIHNOYIANT

*gaA7Ia[qo 859Yy] 385W 03 UANWIIGPUN ENEE] JOfEE BIB YNIUOS
8JNIBIBIT] pUB *SuUI159] 9IBJANSGNE PIITOIT ‘AUAINES.09BJINS DIIVSAISAS ‘moalw

PATITOads © URITA SIDINOGAT 1RIIFOI0STUYIIE JO aInIRU [RIIUSS pum DIuDEqE *OUJ BUOTIVITUNEND) TUIUISUCITAUY

J0 poussaad sy) SUIBIPIEP O] £F L0AINE @IUESSTUUUCDAa W Jo esodind ayy ' 103 vaunnoﬁ.&
¥uOA 30 34005
Y TRnewey jjer
£q peaedazg
doysyg Jo UOISTaM WIf puw yiteg ndey "OO1JJ0 AsAlng 83mlg oYyl JO OUINQ EITIEY) o
*BADINOERY TRANIEY pue pum| JO Judwawddq oyl Jo urljtapn souBy pus yieqg wakof '
192UTISIE5E ATeYd 207 BUPAOTTIOS OYI NUEY) O3 8MI1 RihoA I -pelsrdaadde &3 “
‘asdoyessp puly oyl ‘Auedec) RSN BYI JO ‘SPER[ VOJBYS EH PU¥ YsNY AIwy “sH ' :
Jo uoririadood aul, *[g61 G PUR § JDQWSAON UC TUIEABY TOIU) PUR JoyIne e . GNVIST (IHV,0 °IDTHISIA VA3 ‘NYIVA L
£q paionpuod EEA diom prayd  *(1 “8rd ' -aodizp-g-6 :MML) nyEQ ‘Em3 ‘neTRN uy . . HOISIAIGANS VNITIYA 20 HOTSHYJXB TES0d0Hd
P31UD0] E3IIV XJE-A1UDA) A(91esTX0dde SESERdEODUS WaIw I08foad By “wnosny ' SHL ¥0J ASAYNS HONVSSIVNROITH TVOIDOTCAVHOUV
doystg "dnoap yaJwesay patlddy eyl Aq pemiojaed svA ABAINE BIUNEETEUUGIOI 1 o ’
163} Fo10atyaIe Us **5u] FUOTIEDJUMENO) TUIUNUOITAUR OF 10TAIUGD Japupn .
i
ROTLONOOWINT lgnozt "SH

g st e e IO e R St A s S s I e O e O s A e A Y R S A B B

S e Aeatradinsmenwmia TN

N B \



z

NHY.0 ‘VA3 AVIVA VMV 1I300Md ONIMOHS dvM 1 °DI4
£ :

Rl

Auvdmo) uojaejuvd NINToucH ‘#4161 O3 9061 Jo poraed v woa3 *(f *H13 1GiT1061

uojaIpg [ETAIENpU] 'ufaRTing Bujuaaz) Teasy anojuod (303] 059) anem g6y

o1 17 2J0m S3FRIT Aeddn §31 (uE £3130 Q006 INOGE JO pIISISU0D Aldadoad eyl
(E1f :fl61 1veg) uoynaado uvulaq Aundeo) tOTIDIUMId DINTOUCH "E6ET ul

DNTIASS ‘WOTHOISTH / .D“..ﬂmﬂ. #)ezey
Jf. LLIT] .nh.mw.ﬂ... L] A ﬂ.w...//-

» Atk

*u2aw oyl Adnode EpaYY JO S070adE DRI0XD AURN  CU3as GIuUM
s77Ra1 J1d snosdwnu puw vale 129001d Oyl WOON GOSI0Y PIIUITIBONOP BIIYL

*adols dasls By} U0 puUNQJ §F 'BaoT)
BATI0U JO EIUVUTII IDRWIUT JS0M oY} *TON pum '(dUjowuioEn) ©Y1oYdAig) SmuiAnd
*{ GUTT10D0 SOJIBpPIEOJISN) BNYST §,IYD, * (BUDTpOBLHDIPNER U]OAOB05) Txudnbgn

uImUNOm ‘}Ue] JJOAIIEIT B JO IEeAUIIOU ‘wade 303foxd oyl OpIFIN0 I8Nf

*6wa1w FUTPUNCIINS UY E3IN1EE] [9273010aBUYIIB JO WDVT GYY JO MATA

ul ojomax sawadds LIT17qQYssod Awyy ySnoyile ‘passim uadq SAany AvE BaInve)
SujA1-mor pum 3ood 57 AIFT19)STA 029JaINE punoa¥ 'uoyides Syl up  *(eoy
Tjouoy} TOR Bunck JO £9a038 T[UES OA3 puUB *AI3aq SEEISTIY) ‘wnid waef ‘sueiuey

' (BNUTTE133U0 ENJPIEd) vaun? AL1aeqmeais JO SPUBIS XOTYY BIW 8Iay] 'UaIW
Ivefoad ay) Jo LIUpunoq ISEIINOE SYY SN WYY PUOT J3ITP SYI wOL) €ledom Qg
03 Q7 Inoqe BuySumy - (Z *Fr3) moad sasevad yIpy-351UA NITYY SI8yM 6SpyI By
o1 ujele nouq 6351a ATT0E oyl jJo eple AswaInos ayy *(PIEITuxe E1do|oaydeN)
U] PIOAS UOEBOD puR £130q SERABTIYD AQ PIIRUIMOP BT J001J ATIN® syy

“seanes) Ted1SoyosByIaR
BurL1-mo7 @98 03 ydnoud auwerd SF AITITQTETA 82u)ans punoad svaaw aetyyo uy
*KITTTQISTA Jademy pum DIqIEEANNBUY A1IWAU VLIE DY) ONBE VY] WURILNT FITYI
faaa Jo saadod JWa3siElad 639 JOyJajuy Ayl InouyInodyy *eumTd I9YI0 JsOm
Jo Juad edpjans punoa¥ oyi Buydeax ‘*IYETIUns DY) Jo 1sow Exd01q Adouys afyey
s1uL * (TRETEND WATPTE4) waun® pue *(TTOTEND WyUaNg) wnid wae] ¢ (S770j7a8536T
G[EEpEIUN) INU BIWEpECER *{ENJLOJFYIUIqade] BNUTYDS) AII0q SRWISTIL)
Jo Adound ¥ &1 JOTASIUT Oy U 1ed3dE 9yl eBura) e385RIR DTI0We Jeylo
pun -ds EAJpoRELg ‘BUUULY JO SIMNITYI OEUAD K0 CpIJIRA SI0W pUv agsudp

£] UOTSUDIXD 1221 NUUBNUIY BY] JO BPIS 18TIYINOs oYy uo uopiwmialoa oyp

iy

2
] '
1\ i I{

*poo2 931nb B AITIIGISIA O29JANS PUNOIY) *UDTEUIIXR 1
1904315 NUBENYEEYR SY1 JO SPIF ISOMYII0U BY) STofTRIRd (RIUNED BURIL]) wuwqusel

yauy
133roud

l’t\il-.l*!!l‘f'.-'e'!hl LN A

ST BRSNS




ATy ——a

NV R L Lk T Bt T, T b e

L._{

-1

1

3
-

|

i
-

i}

L.

L.}

L)

(—

gt 1 L]

L i

! k4] B
G T

s _‘ : ”'

e L3
'b’I\‘. Q7N
.; -;d-‘ .l:&» 3
L1y i ...' 4 \??" :‘
. JF f

:'} id‘ .;} k..' . :ﬂ'

STVl ik

N S

Teyw ", \ i Y

PO P AN - - (40
d'l' ! : ,i

TR A T

:""'=’ J’ o ;

: i 3,

It
AR

'b he ."".r‘..' e
Ly A
s LoF
b W i

LY

"'/u'—,"‘.' P
) \\.\“.‘. ) 4“ -
oo
A

h ]

T

iy

s,

A PLES T
! ;?lfyﬁ hyt tf,ulllhI .

.,
s

AT
BROJECT

N :
{ﬂ.\mu!-ﬂ*’*rr

FIG. 2 VIEW OF CONTRASTING VECETATION IN PROJECT AREA,

LODKING EAST.
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APPENDIX D
Air Quality Study

For The Proposed Wailuna IV Residential Development
Waiau, Oahu, Hawaii

by
Barry D. Root
November 30, 1987
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Y. Ebisu & Associates

November, 1987
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TABLE 2
NOVEMBER 11, 1987 TRAFFIC NOISE MEASUREMENTS
Time of Day Ave,Speed ——Hourly Traffic Volume—— Henuuréd Predicted
Location

1. SITE A In parking lot
next to pack near cor-
ner of Laauhuahus Pl.
and Kashumanu St.

2. SITE B On east side~
valk on Keahumanu St,
near Hookanike St.
intersection.

(HRS) (MPH) Auto Med.Truck Heavy Truck Leq (dB) Laq (dB)
1550
TO

35 224 0 1] 58.2 57.4
1700 : g

1705
0
1805

35 920 10 10 66.1 - 66.9

-9-



_ TABLE &
EXISTING AND FUTURE DISTANCES TO 60, 65, AND 70 Ldn CONTOURS

STREET SECTION  EXISTING RUTORE  Snrevne TeckutET)  19pkdn SETRACKCET)
 Morth o 143 23 45 7 14
Middle o2 272 70 86 . 22 27
South = 297 333 94 105 30 33
At Projact 77} 34 " N/A 11 NIA: 3
Notes:

1. North section of Rashumanu Street {s just north of Xomo Mai Drive.
2. Middle section of Kamhumanu Street is between Xomo Mai Drive and Moanalua Rd.
3. South section of Kaahumanu Street is hetween Moanalua Road and Xamehameha Hwy. - -

4, All setback distances are to the roaﬁway centerlines. Sathack distances
are for unobstructed line-of-sight conditions, under hard ground conﬂitions.

LDN(50")
61.7
66.5
67.7

N
61.7
66.5
67.7

ua Road and

en Komo Mal Drive and

IN DB
6l.
66,2
65.1

=i PEAX-e ——PH PEAK—
LEQ(50")
YPH
395
1,185
1,595

-10-

TABLE 3
WAILUNA IV PROJECT

EXISTING (1987) TRAFFIC NOISE LEVELS

VEHICLE
SPEED HIX (%)
A/HT/HT
98/1/1
98/1/1
98/1/1

MPH
35
kH
3
Excesa ground attenuation coefficlent assumed to be zero.

South section of Kashumanu Street is betwveen Moanal:

Kagehameha Highway. .
4. MAlong Xaahumanu Street, Ldn assumed to ba equal to PH Peak Hour Leq(h).

Middle section of Eashumany Strest is batwe

Moanalun Road.

SEGMENT VPii
Horth 350
Hiddle 1,115
South 86
1. Horth sectfon of Kashumany Street is just north qflinuo Mai Drive.

2.
3.
5.

KAAHUMANY
STREETY

Hotes

i3

171



Lﬁdl

T013Z 3q 0] PIEMESE JWITITIFE0D vOyILAUIYIE punoaB ggadxy ‘g

*(4)bey anoy ywag gy o3 yenba oq o3 paunsee upy ‘3192215 nueemyuwy Suory e
*fenyBiy wysmeyamey

PUE POOY ENTEUBOY UIAALYG BT 199115 RuemnyeRy JO UOYIINE YInog “f

*peoy BRjeUROy
PUR 3ATIQ T Ow0y U3DAIAQ 6} 122135 NUFTNYEEY JO UOTADAS OIPPIN 'Z

T@ATIQ TUH omoY Jo yiaov Ishf EY 392315 nuemnyeRy jo uOFIdeE yiloq °|

18D30N
€8s €8s 081 s ont /1786 SE . 398foig Iy
89 T°89  YBL'1  9'S9  Ros 1/1/86 SE yanog
Y19 79 09y 119 sit't 1/1/86 19 STPPTH
9749 999 oL B'E9 g9 1/1/86 (1 yasoy
aa 41 90 HI  HaA €a NI HdA IR/INSY HdR INZRIIS
.osdnat  (,05)0a) Goo)tat {2) XIH  @dads 13IS
—Iad Kd— ~———-Iv3Zd iV—  FDIHA {IHVHIHVYY

. STHATT 2SION J13vdL (€661) HunL
: 102102d AT VHMIVA

. < FIAVL

{ GRURURY R S G

(-3 O €73

Y

)

a1mww

PaIeIa1 3defoad ‘suoseaa ateyl oy +laoBeged wPIngodxy ajerapoy
‘s1quadasoy, 9yy uy pue ‘upq €°8¢ 9 01 paidadxs sae 3sviag
RUBRAYUUY JO SUTT123U82 FYI WEIJ AIWQIIF I3 G IV STPAD] @EIOU
9133e1a peiaypaad ‘oasuszjus 320fozd ay3z 3y  resverjue Idefoad
P4l puT BAJaQg FUH OROY LBIAIRQ IWRIIS NUIMNYERY JO SUOTIDAE
HIIou @43 jJo sIVITIIIVOD BYJ WOIJ IDUWIGTP AoeqINE I3 0% Iv upT g
pe@dxa 01 pajdadxe Jou 9aw voypiadmos 329f01d 1e3je eteasy esjou
373ITIT 18I0I "2AT1Q FER OMOY JO Yo Byl 01 DYJIEI] Burasyxa
3O S9BNYOA AOT a1y Jo @ENEIVG ‘IBAdnOp "jued)yruBis [1ajwrsponm
8q 03 pe3IdTpaad 91w sTIA0] AFTOU ITIFViy vy GeBRFIDUY Y]l “9I}E
333foad ay3 o3 jusasfpe BpuUTY JUBIEA ACU @4] U IndJ0 03 pa3dedrxe
ST Upq €785 jo wseaiduny Jedyey syl ‘upq £y £q Eyasay sEjou
JU82and °EWLIDV] 63 PIIADTPeId BT D1JIvIa 12efoad-wou puw ‘ggpy
1way 9y3 Lq up goge o3 7oy iq 879A31 @BTOU u=ouw=u IBDBIJU] 03
PPIDTPead ST 2733wa3 peavyes 3v8foad ‘eayag FEN omoy jo yisoy
"ATIQ IVH OoWOY JO YINOE IIVIIE NUUNNYLRY JO SUCTIoAN ay)
Buoyw eiosudey ssjou 2333837 Juedyzjulye @a3visual o3 paysadxs jou
€1 129[0ad pusodoid sy3 *‘yyeme Lios oie 9133933 21258fo0ad Yaya paije
—¥I0EETR $3582IIU} @STOU DIFIL1I peindmed wEnudeg .nuaur upl 9°'g
01 °p fq F19APT 9ETOU JURIINI BEESIDUT O3 pa3aypaad $7 oyyyoay
3%afoad-uou puw *gge1 ame) oy3 &q upq g*g o3 1°Q £q vyeA9y asyou
URAINI BREIIIUY 03 pRIVIPRA BT DFjyway peawies ovefoxd ‘ySyy aaw
E12A371 @sfou d333va1 Bujasyxe ereyn ‘watig yuy oEoY jo yinog
"PATIQ ISR om0y jo yaaou {up i
UBYl 393833B) uediyyulys Lyezesapom paw ‘eataq TUH omoy jo yanow
(SPT £°0 99421 €807) TIvWs o0e[v eaw 335foad w4y o3 ®1quangjiiwe
f1oAa] esyou I13ILIT UF FEEULIIVUF Ppaldefolg ‘eAlig JER omoy
3o yiiou (Juedized gp weyl Jojwsa) efaep pue @A¥2Q teH om0y jo
Yanos (juadiad g uwya seay) [yemF eiv 1sefoad Y3 o031 wiquangiiaae
FAERT0A I73391] Jnoy ywed uy waeweaduy pejsefoig g souvaajay
3o suol3dafoad sanyor 2137v13 oy Sojen (¢ 219Vl ©9s) vpuw eian
9371F 39efoad oyy eojazer o3 peysadre SEOTIDIF 191§ nuumnhyeey
oy1 Buoe @yeael usjou dy3zeay ®ananj jo suoylojpaay

SLOVHI RV INZHNOWIANZ ESIOK DI4AVHL aaLdarodd °1a

S S DA R N T S R e |

1 M

A



.Im—I

‘EITITATION
Uo3IINIIFUED 3376 uo mor3 Furaynees saosdwy esyou 9IIRICIE prnoys
‘panor1ey 3y puv ‘3asfoad €743 03 eiqeajtdde oq pinoa SRTITATION
U0132031318002 01 e1qedtydde pus g IJuwiejzey uy peuywives 9Royy Ew
Yya2n& £sanpedold ijwaad yayesp jJo avemrawdeg 1wl 'zeasacp  +3diq
#1433 jo maefosxd yagm anooo fem EOTATATIOY DITF-N0 PUR GOIDIYIA
U83330338u03 o1z 8313edEy a0tou WOFIONIIEUOD wWieg 1aoyg
*3133%11 100f0ad woa3 pajqnsea
249y 348yw ys7ya s33vdm] weyou Sup3edyaTw 103 Laessadeu 0w 9am
£31nBEIW UOTIEBTI|W awyou dyJjery 'spiwpueis QpH/VH4A Aoleq SISASL
STFOr 1PI01 UY I[NES: 2o [IvEE Bq O3 Peaa3paad vae jeeang nuswnyvwy

Suor® eeevasdu] [049T ®STOU puv omnyoa 9133v31 esnwasg

SAANSVER NOILYSILIN FSI0N QIARAHHOODEN ~ "IIA

IQﬂl-

'PNUIAY huBENyUR) JO UOT3IZES yiion oy Suoyw
g1>vdmy wEjou WedTIIeEEF 23vI0uvl o3 peydedxe jou €} 2333ea)




L0002 41 THOLUNINSY & © 41 "SHIY 1 4¥ TYBOILYN JO NYARNL JHD 14 pequipm,g

~L1= ) . o
{"3urore Binysen v 20y Svpdu 3134 Guyysen 2y} . . ‘. .

urda oy (HSWHIVATy PI1J1330% 3 pIaas " hi3) waa) datiriyiumb ~g-
FUou Uy pagyiIns aq Aew dwpy C({1) ") St (3aap Juapeapnby
Apanoyq dyy *6-3) tanoi uy &) dwpy Py gIIN Bnpmadgio 33 (1)
. ..,_w__ [2a30) asnsodey panog  "Z)
35_.. 1382 punog WGy -Keq Kpaeay  -y)
Py (343} punos Wu-fry o)
"1 (3431 punog BN 6
4 {942} punos {ry @
f1)bay (1) {1) =31 Jar0 [ara1 punog Juapeapnby -
vu- ’ 12427 punog Juajralnb] -9
1 i) 343 jo gx papIaITY QAR °§ .
14 {3131 punog PAILELIN-Y 114 ") )
vy 19437 punog paiySipan-y wnayant g
i, 19431 Jano4 punag paysLan-y *2 :
Yy taaa] punag paIyBian-¥ |
[ T

T5Y1 013115530 papuonsordy, pRIGBIAA-¥ T J18V1

241 o zoar) iy (T ean0IEID 3 pinoys  aFesane uum
2P ‘3w 20 JuBeraan Adi1aus oy predas gt
*rrjzudwoy 10drasac

. 15]) TN WANG
1rduny invauncipy Juiiedasy 10) saviEping woday
69 Unoin) Eojytom VYVELD Yiim Tu3i5ysu0d pusn 3q (Ieys
Cli  Jurzeay Jo 5wt pagdion woneymiog, pac (1)

WFApU 1Iedw as1opt, *3jriidosdde Laym ‘13N
"STALIRUIZI|E OM) UIIMIN] JMT U] €3JUA22)JID
aagte|21 3 Jurreduxad 30) pIAn aq [eys 00 awduil jo
2Bury] aneRy_ Waak Mgy “AHA) L1aedu] astoy) wapra
-(nb3_ 2ow(das {gm°1) wonendog paigBiay (a3, 1@

PApuawiweny £ 3] ‘vaeduny asjou ue_nnau.m L]
Pwnduiy 5108

(133p **3*3) sadnpogne o sapdpnw sy Ty

-1v3ppuy sanpard Jop 1dadxd [aq jo vopeayipow Aue mof(e

=¥IP YINYw O [Ix ‘rIpawy Jo 31305 [PINEN0OY Iy pur
1SNV Jo €2)3it0d Y1 pur "SRIEpUIS JO REIING [RUOREY ¢

"9861 ‘zz 18q033g

i 1 3adsax UE GR 2I3M S20]rs pPIINETIL
[0 8P SL put 53 1rA V) 30 Imemaasdag

BHL IIWIFAN] [#3)16003N JO dOPENOISU) Y3 IDUE pue
1013q PINSTIW SEm (Y7]) [943] punck pamian. ¥ ayg

18n0){0) $4 5 38esn pr123Rd Jo ddwera Uy pae

=[A3IGT VR Jay1ed *[IN) U UIN[TA 3 SWII YIS “yindz
® UM 3EN |TIUE ST O] 18Y) PIPUSWLOIAT ) 1}

“faanaadsax faas

#7100 paaI212d 2A1I23)}3 PUT $[AA3] 510D pAatadsad 10}

s|oquiis se patn 3q  Nd3q, pue M ey papuawuios
-33 OS|¥ §1 1 "SINGFI JYT U PIPN] dut AU yneu |y

“UPYT] Y yim vp) i ey

~003 0) 4sjx NI 35100 150(q 00 Bodas ¢ *apdweny 104

‘ninjovoy jo £fiunoy pue [$3 4} ‘8073023713 pumg
w'(96~98 *oy 83uBUIpIQ) @dUWTTp2Q eEp pue, (8)

. ‘1861 ‘9 roqmaaoy
318y jJo jusmiaedeg B38BIS TIWABH , ‘nywg 103 1033807 eRjoy
ARINITYR, ‘zy 193duyy ‘sany RATIRIIBTUTNRY ‘[ 91371, (2)

. . ‘1861 '9 Jagwaaoy
93183g 3o juamyivdeq eavig yreawy u'MYeg 307 1o13u0p sejop
f3unavoy gy 1aadun) ‘sayny eayzeastuiEpy fqy °1311, (9)

) Jo UOIICPOHYINIZE 24) todn PIERG IEM OIXIIFD SN
{"@p L = N7 gn 5 29 01 puno) sem K4 [Paa] aspoN

V.. 341 JO VOISO 3UY 34) SMIad [ 31yet ol udinged aan
=wuane iy “Furydiam tagreus o sry) o paxrdwos Supaq

PRstaaIat s tase slesn parlajand shn jo 53| 3
PIEN Aq 0) U 320 GPNIY pur ‘Opd VP *adueH
TUGOTIIPOW INYITA (S0 3 (GP Pareta21qe) [2G132p 1pUN

£ J01dg p pagdiam- y B Yapym up suorenals Fe0y) U]
FHINIA0GD Jug PIYI2ADE 3,y Iy derd 9XnbAX yapyn
1943] punos Yrad pawdjam. v 241 pur 12a3] puncs paydam

LB61 .honﬂﬂboz =-

Al sunyyen - Lpnic 1oude
‘serBnog ¥ mpunh jjo4a e paas 1

S13IWAL, ‘roug 9xduiag ‘suesiwvg (g)

a1 ey papuawaa3ar sy ‘Hijun o) predas gy
“1v) pUE JR3Y 532100 IF[OY
21q¥1]17uap1n Augty JO VORNGHIIUNS IYY 01 AN Asjou punoad
=9oey fezavall ayp o NSRS YYD [3A3] M) HypIISIP
01 snouaifipur, Jo *_{engisas_ * uaquir, * oy

Jo B3)) U pIsn 3q piRoyy e pgrue pumisdyscg,,
“wenrodw) 150w €y vopIopsip snp *sSumiar Wl
ey S12)13w [313) puhos 1oy V) yead pa|jage) Apaas
=102Uk U210 £) 2% *[IaI] 2anss2ad punos wmugrew Y 8¢
SINEL IY NN "2INsEard nenbs ursw 1002 wWlpew
343 j0u pue arngsasd 23UI3[21 v 0) 3MI33D pUnos yrad

1 10 apes xunpureag ays 91 (asaf punos xed ayy
“Aprandadsas T jaag| punos rgdakep pur (243
punas wydjs * [asa) punas Aep, a1k swunrud|sap sy
FAI0)313YL  "pomisiapun votiupiap Ag £y JuBesaar 1y
~Aep a0 iyFio Arp o daguoa 3 23Ul paiek 3q W pagy
Luairaynba_ ol for *8 B 103 - (aaaf puror juaira
=mba, 3y pamohisap #1639 faaumy

=¥ 341 312 soo)ydansg  poarsiapun s Fuppdiom oY
‘PN 8 x1owau Borm¥pa oa gy (**ee+g 'q 'n g
'v) tromase JopyBiam ays sareaipof afnr paiys 3y pur
*{21nsodra punos 30 ‘axngsaad *zomod) Aijuent jo adly
A1 531621pup 3Te1L poodas s "(ones T jo unprsedoy ap
bodn PIsEg *43°1) [243f B $] 200d11353p ) 16y 831e3)put
anisasn) aqp saders aazy) oy PRINIINIIE 1 YILm
JuArs joquiks. Joxdi1353p ey syl padope dnosd aqy
“(If 2(qeL) pIdojasap Sem | AQRL JO vOjEurdd ue *3imE
~£21d 2RY) 130 FIUILIIINECIN YRy, UR JAI0 EfTom
<3u Bunydam sapnpau) axmegauawne SnEnose 33uyg
LEL LR
9] pautrivos sy duepind alesn joquis zomdi3dtap e
Howle ‘[343) punos pawgd|am- v ) WOTS pIALIAP ik a3
&g pIsn spIrpus pur 1INID JpEmae oW Sy “rImeL
9] paagriuod 31e Joyiiam. ¥ 0o paseq £30x13352p InsRoIN
pash A7 ? 9y1 o} A 1

"BL6T 2wquadeg *-5°q ‘wozBuyymopy
‘uoyaraisyurMpy dwaySty teaspey '80T~L-Q¥-YAHA ,,'19PON wOIofpaag
SCTON 2133vay eayStn wAR3, ‘uvBuey ‘p puw "l ‘hixeg ()

Y33WH *(%00-%L-6/05C vdu "Iaualy uowuuuua._m Te3ueNYOITALg ..:_uwmmm

Jo uyBioy aiendapy ue yaya 21BJ184 PUR YITRSH IF[qN] 31283039 oq
®175Inboy usjoy yezuswuoijavy 3o 812487 uo uojyIwmrogul, (¢) d

eunp '@BJON uvuqap uo @8111880) LausBrisqu] .n-..a_vom ....not.uouowmw

Bojuvery seq PURT Ul eejoN Bujiapyeuoy J403 savyrepIng, (z)

*6i61 ‘zV Lingp *Juemdoyeang wwqap puw Surenoy
30 juamjawdag “S°h u'8 33wdqng g IIug ‘830 vz *103300) pue
JUIwEDIVQY LEION ‘epavpunig pum 813931an 1e30emnoagang, (1)

*rodjwainba, wid),

AAIND ADOTONINYAL JULSNAOY 5.V43 NOU SLIYaIXT
" X1auiaav

X3l SAONZWFAN v

L-a  an e

(HUNY  #L-8)en f

(-2 (7=

S e T e T v e O e T s S

S TAb B S WA

N I )

71 ) 7

A e e




L

LG ]

A R O S SOVl R SR B U ] ]
7
41008 "D O "NOLININITYS * IN1 "SHIYAAY TYNOILLYH 4O NVINND F11L 24 prassisnd
il
- )
. b2 ’ “{{auspare Suyysen
v J0) 33jou 31943 Eujyses ayy uraw oy (HSWHIB2, o vu_= % 3Q pInod
*+6°9) swsa} IapIeqpuenb-uou up paj)1dds ag Amm ap c( 1 5] 1y
JUILTALAbI Lpanoy Iy ‘B3] Tanoy u) 1y )3 TP J153ds AspuayTe S3jun ()
“13A3L pabianun ayy ao0j Aquo pasn 5§ unssaid, wudy 3y {t)
*Bujayblan =+==+13'g*) 63 osfy ta)|ddy *cudoys uyiubian-g Llvp {2)
“A2ua$§5uc Jdo L33F(3 Ainsse 03 pasn 9q Arw s(ogefs ayruany, (1) °
crwdy oL wgy o o " angea Y7 abraaay
$uaj3vAIaTqo
(ot reop 2wy y-uou)
b 1as (010) 2y}
(3, - {a)ra, {31, (1%, 1o e pasanara ioeny
SUDFIPAIIERO JO 138
. wjreop Swyy-veu) J3AD
{s)bady pleag, (Bbayy . ?-vu._—. ﬂ!;wa uw.;-»q_h_runu
9%, s, s, 5y 1aasy aunsodey puncg
. ) I S . - I
{a)opd, U L L £y .ﬁ_._..:h ﬂ_ﬂm.
wpdy iy bl “P1 1aaa) punos 2uBiN-Arg
wy By ! " 13437 punog 361N
Py ! m Py (243) ponas deg
)] g [
(1)bad, {t)beg, {1)bav, {2)bay 2 —:!_.wm .nm,u._.&u
. 13
bad, bag, bav, bt puncs uapesgab)
d iy Wy Jo
" i " *y IT papaadny |9a3}
[aaay
, 15, Wy (ans131g) punos yeag-
rendy ey e " 13431 punog rrw
"M Wy iy {3437 Jan0g punog
1111
d 0y o v, ¥4 1) (asns5944) punog
aNRINm.  ONILHTI 3N ¥IHID MTIRITIN-Y ONILEILIA-Y [
(2} (11w W
1347 40101453 PIpUaaandy I )f JWVL
{4uN) ‘ 1%l e

s

‘1l

ol t-Q



Ty ey

)
I
i
—
P
: *
ot
(]
o

B B

-

)

L) ) @

NS B UV B A

L

]

(-

L3 Lo GO (0 )

APPENDIX F

Wailuna IV
Demographic, Economic and Housing Impacts

by
Environment Capital Managers, Inc.

December 1987



P Y SN ey 3 s

9z ..............u.............u:wﬂmmumm< 2oedur
<z .............................mua:: arqepioyzy

.—.N onoo-.-.n-c-t-.-n-c“ﬂxh.ﬂz m._.—.—w—.—nu—m UH—H-
G "cctrree- nunlcn-co.nlnnnuﬂawn m._..—ﬂn-o—.—
m—. LI WA R o-luoonvnuoo.oﬁﬂmm—-—m mﬁﬂmzomm
BT “ftrrerecirecsccssscpuemag pue A1ddng Bujsnoy

BT ........-........-..........-.....-..;.mkUﬁ&ZH DNISNOH

X -un-ao.onu-uco.-c-on-.-c-cuggmmmmmﬂ_ HUM&EH

S1 **r°r=r+*300fo1q 9yl woI3l sanusnsy FUBUUIIA0D LB6T Isquadsg ‘

¥l ...-.-..-.-.................-.-....u:wﬂhﬁdmﬂﬂ ' Z8L96 TyeMEH -hudu Tavag
ISVAJS nuRUMYERN OTET-86

TreeresiseseravssasseatiqgunaTog . TYRMRH Y&nT 1107 paaedexg
TeeseseelssaetssssiypyyonIssUOy : f

n-uo-onnnnmhﬂ-UHH—UﬂHUQ
*TreljusWUIaA0D [exapeg
u.voo-|||l.oolunncon.nﬁuuwﬂ_ﬂr—H HOUﬂm.“b
JTirhisuoTioas aolew Aq Amouoag s, yremeq
TrtrvescecessccscfuouoDg o3 FJO MITAIOAQD
STReserecssessiiciiat e iyam0an STwOUODT

...-.-..........-.-...-..-...-.-...MBU¢NZH OTHONODT

n-o-lun-ccconn-oo.o.-nOu-noHﬂUEmmﬂWWQ UUQQEH
L I R I ooGEDUGH M.H.ﬂ_ﬁﬂh H
*re*ra215 pIOYSSNON _
LA AR ER XN -.ﬁo.ﬂu.ﬂ-nﬁﬁ.ﬂumﬂﬂ Uﬂ—nu—um mgg mv:Hmsom any .“

t

TTetesesesssciisesecsseiuoTINgTIISTg B5Y OIHORODA ’DIHIVMDONZQ
Tt trpooyroqubisy aya jo eanytnd ao IIjdeIey)

devsanratbcrrttnna

AT UNNTIVM .
STttt esuor3oafoag worjerndoa juspysay

Tetececrtatannnnt ***y3Mo3n uvoTjeTndog
Srtmrestesscresecsscccougrieindog TeTIUSPYSAY

— ~ [} m Mmoo i oM~ - o -] AR O N
) pd gl -

+

+

.

n.cc.u.u.-oqnn--o-uu-oo.-oo-cun-nmsﬂmxﬁ UHm—ggﬁn :
i
'-.-lICO..!UC....!I-.-O-IQO-IUDCQOOQQDQIBwﬁg QNQZNEH ”
I ..........-.-.o.-..................-.......ZOHFU_JQOEFZH H .
Qbe]d [
i
* [
—— ] i £00C-4€5 (808) INOHATIL - LOB96 IIVMYH 'TNTONOH - EETI XOF 'O “d + DNIGUNG ANVY AL S08 3LNS
SINIINOD 30 F1ava y

BV AND3
TVLdvD gl
ANSNNOHIANT S ee

(RIS UG A s A Gt S e T ot B e O C O O ™M o3 o A

\



I.—'

“120 pooyzoqubysN snsua) pue 10°gz Jovly
ENSUa] uTYITM pouTRIUCD BT Ivafoxd posodoad ayyL '

S6-L8 S3}oPl Shsua) nyep teayua)
98-8 S310vI], Snsuas : end
Ze-fL s3oe1l snsuan (0nd) I=qus) ueqan Azewrag

B3Iy JoNATH Advmiig

- sseaay ueyq juaudoyraneg
ninjouon o1yyoeds Syjl opnioMT TITM woIR I9yIem  KLxewyad
Y 'IASAIMOH  * (VSHS) waay Te2TI6TITIS uryTTodoalsy prepuwlys
PINTOUGH Syl yYITM Te0lIuapT ST Yyoayym ‘nyep 30 purisy
24yl eapniaut T1TA jusudolanap syi I03 eaae 19yIew Teasuab
8yx ‘fpmis sTy3 30 @sodind 83 J03 rs3Tun Arywej-arbuys
Jo  3sysuod 11T jusuwdoyomsp  pasodoxd ayy

*309lozd pasodoad
943 3o Juawazeys Joedw] JuswuorTAuz  ue pur  juswpusuy
uetd jusmdorassg 103 uoyyenyrdde ue 03Ut uotyrrodioouyr 103
sjoeduy Buysnoy pur oTmouooa ‘otydexbowsp 03 3oadsax LV ERS.Y
‘le taod t70-8-§ :NHI) nyep ‘esy ‘neyey uy pejedoy ‘eseyd
TeuTy pue ylanoj syl ‘3Ioaload juamdoysasg uvgan AI RuUNTTEM
pesodoad syy 1oy sysAtrue 3oedel ue apracad 03 ST Apnas
STY3 jJo aarjoelqo ayy ‘s3jtun TeTIUapIsai (BT Arajvurxoadde
JINIISUCI O3 Pasn aq TTTM ©9IR BIYL  “ueqan o3 uoTIeA
—335U0D woij puel jo sarve 97 Atejeurxordde auozsy 03 soysTA
IX1 ’I1 '1 euniieM Jo g812doToAap ‘Tremep NSBT

NOILINAOYLINI

sjovdur buysnoy pue atmouody ‘srydeabowag
AT YHOLIVM

v

N DS o A e T s R s B

gafqerae)s pojoetas Jo
L1vemms TesSTISTIRIS SNSULD 96T
320day 917701 PIOYSENOH NEODV
31cdey 3swdsrol oyydeabouaq

(U S Sy R e I e T S

3

g

‘Y
§301aNTdaV

SAONTUFITH




- |
-Z- c 5
Mmm
=
o3x .
DR B
WOmmm WAU
(=M i .
Z zs53 I’
Im
P E
0 s ....“\ﬂ!
, 8 g
o =Sy -

i)

ISEE GITY OF HONO

e 4w

*sjuswaxinbax yejuswuiaach
H3Tm SOUEPIODD® UT SITUN  BTqEpioyFe 3Jo Jaqunu  pairtnbox
Yy apraoad TTTM 3I2dOTSA3p Syl -s39Ang osnoyumoy II pue
1 munjtey ayy o3 apqeavdwod aq Atqeqoad pinoam 3@xiew 3abaey
ay3 'sjuswaitnbax Buysnoy I1qRpPIOIIR WRWTUTW 5,4310 ay3 Jesw
o3 pasodoad s3jun Buysnoy ,arqeprozjye, oyy 104

tyte

*obe 3o savak gy 03 gf punoae oq O3 pusy oET®E
ITTIA PTOYUISNOY. JO peay oyl °s3Tun Juauilede X0 TeT3USPTESIT
Jus3ano 3193 woay burpeabdn pue ‘sadky wATTURIIDYIRIS,
3y3 3o sproyasnoy paulquod  ‘yrews ‘sasuaes-sbem  renp
Yars siaadngq ,dn-days, oq Afqeqoxd pynom s12ing (eyjuajod ayy
‘s3yun Arymej-arburs oyl 103 ‘sIPTTOP £861 UT ‘00°000'0914
Jo @o5t1ad sbeasar 3JuIIIND  AYI Y *s3194ng  asnOYuUMOY
ay3 burpnioxs ‘111 pue II eunijevd 3Jo 3243 03 arqeaeduoo
3q PINOA JoyIvw papuaIUY BY3 ‘Iremey ysni Aq pasodozd s3Tun
Guysnoy sy3z 3o abuex e@o1ad pue sadiy ayy uo paseg

tac

"syieq K-z /ucoxpaq
b PU® syjeq z/uooIpeq £ jo aq TITA ‘g66T1 Ag Louednoso 103
pa3osafoad ‘syqun @yl *s3fun Bupyramp payoseiap Ayymez-atbuys
A1ebiey 3o posyadwos s3Tun TeTUapIsSax QBT 30 siading spnysur
TTTA 38xIew papuaqut ayl ‘3oaf{oxzd pasodoad ayy 103

L3INHVH $IQNILNI




|v.|

tmo18q papracad
oie 535809103 zeal-¢  aaTiIRuUTalTR Ay ‘spioyasnoy pue
uvoryeindod ajnjosqe uy yjoq *Z66T Ybnolya yimoab 3sabaey ayy
ITqTYxa 11TM eaay uerd jJuamdoronag emz ayy Jeuy 52302 TpUT

Seale asayyl oyl Jo ‘*yp ‘xeyited ‘I1Hv) ybnoayy pepracad -

eIep uUo paseq 3SEdI03  Jead-¢  BATIRUILITR  uy

*3usdiad 6z I93us) ueqin Kivwyag oyy pue jusszad EE IdA0
®M3 "judniad 91 x0A0 103 Eujjunoaoe nyeg teajus) yIta ‘gooz
aeal ayy o3 nyeo jo PURTST Ayl uo yjmoab pajoedxs syy 3o
3u3d1ad g/ IDAO J0J 3unodoe TIIM EBROIE 82IY3 ayL

00S°'b56 6¥8'6ET 960°¢8 80008y s002
00L°'SE6 T1S8°vET Tr8’1L Zen’zLy 0002
006°968 0¥9‘LZT 66¥'¥9 005’ Lop SE6T
00’658 BOT'EZT LI9'Ly 69L'LSP 0661
goc’sig 6€8°9TT sve’ot 10Z°0vb SB6T
9301 nyep I93Uay ueqan aedx

nywo jeajual oM
, Aaemyag

8u0TDaloag uworaeindog IUSIPTEIY

rIajua) ueqi puodas vyl
Jo juawdorasap pauuerd ay3 o3 snp Krtedroutad s7 sJylL  *ejex
B,04P0 JO Jey3 SaWT) INOJ JO SS9aXD Uy Y3IMO0ab Teuswouayd e
ITqIUXD O3 pa3dTpaad ST ‘IEPIJUCD uT ‘eag *uotaeinded juap
-1s21 &,myeQ 103 Y3MOI6 JO wIea oIy FTey-auo Aysjeuyxoidde
== wnuue 1ad Jusozed Q) JO B3PI e v MOIE 03 pajorpoad
51 (18 03 § s30vay, snsusd) aejus) ueqrn Aavwrsqg 5,e23IY¥ uera
Jusndotanag @yl aIeyy sajeoypur moT2q ®1qe3 oYL .

"3uadiad g g
3o 93e1 Trnuue sbeasae ue 3w MO16 pPInos uworjvindod juspysax
{(Nyep Jo pueTsT 3yl yITM Iuanabuod) §,n[nfouoy 3o Ajuno) pue
£3T0 ay3 qeyy pajeurasa juaudoyaasq oTwouoo3y pur Butuuerg
jo JuamaIedag a3e3s sy3 ‘gpoz 03 QgE1 usoMeg

suotr3dafoirg uorIeIndog JuUepIsod

ES6' 00T ssz'9g 1111 37 d:13¢
085°L9 LBO'VT : T96°LL 0L6T
BEB' LY 6bb o1 vi6’8Y 0961
- 16b°92 856‘8 9y9°'82 0561
nyeg feijua)d oMg Zo-tL Teex

3ae3), Snsua)

uoryeIndod weay jJoxAvR Aaewyad

I UCE S S S S SN B S IO S B

B TN NN S NP S SRS % - ¥ vt

(1

moyeq usalh ST 0861 O3 0461 SIvak snsuas 103 uvotrjerndod
Juepyeal s,vaar 3Iajaew Kxewyad eyl -Ayeayaoedsax ‘quaaiad
T*¥ pue 3jusdzad z°p v 03 dn Pa342Td s3e1 ay3 - ‘Iasemoy ‘porasd
0861-0£61 @Yy Butrang “jusoaad ¢°f pue jusazad 6°€ ©3RIApPOW
® 03 ‘Atoaricadsaa ‘jueszad 19 w pue juacaad g9 Jo yby
B woiz pemols syied yamoib ay3 ‘nyep fexjuay pue wmg yloq
103 *2pedsp DEET-0L61 2yYy3 Hutinp.ojex yamoab jusozed o*z ®
03 uad3ad g°g Jo a3 096T-0567 ¥ WOIZ PImOTE YIMosb uofT3ey
-ndod ay3 ‘eaie jeyarcu Lxewtrad ay3 jo uoyloEs Iagua) ueqan
Areayzg sy3 103 . *poyaed 0B6T-056T O3 a8aCc uzdaad’ g'y
03 3Juadaad 7'y woij pabuez sejea yjmoab TTeI9A0 BY3 ‘S6-[L
§30ea] sUSUD) ‘eaze jJeyaew Axvwiad syl uTYITH

1S0°T6T 13:134 {7 169°¥96 0861
66Z°ZCT 825°0E9 £16769L _ 0L6T
939'gL 60005 TLL'ZE9 0961
169°9¥ 0Z0'€SE 6L GEY 056t
09’0t 969°LS¢ oLL'zey over
L0S*sT L8B'Z0Z 00€' 99t 0E6T
90k’61 96B‘ETT 188°652 0261
JOTAAISTO em3 nyep eje3s ITax

uoT3erndod juapisey

imoTaq pajuasead sy
0B6T - 0Z6T1 ®xwai snsus) oy3 203 s3unod uotyerndod juspisaa
8ulL -poraed QL6T-056T oYl usamisq auesaad p's 03 bBuryead
‘086T-0L6T UZaminq ajea juasasd y°¢ v o3 porzed QE61-0261
Y3 IaAs0 a@jex yamorb Jusdred gz ¥ Bujpreld  ‘wnjusmonm
P3utjelb 0733870 TeTOIpnr emz ay3 '086T-0L6T udomiaq jusnzed
6°1 o3 jusdzad 1°c jo obeioaw. 0fe1-0Z6T © wWox3 poMoTs
#3ex yYamoib s,Myepg azaym ’‘IOASMON *@3ex yjmoab tenuue
jusoied 6°¢ e preyd o3 pojewyiss e JOTIIETQ TeiOTIPNL
®Md oyl ‘3sexjued ux  *potied ¢RI O3 0Z6T °oY43 asac jussxad
T°t 3Inoqe sem ajexr yimoxb enuue abeiear s,nywQ

*A11enuue juasasd
JTPY-3U0-puUR-aUO I8A0 AqQ 23e3ls BY3 paoedino mey ID3F7IISTQ
TEIDTPNL ©m3 8yl ‘0861 ©3 06T Uuoaming . y3jmoib uoyaet
-ndod quapysaa reIsA0 §,33e35 ayl yirm paredwod

yamoip uorjeindog

Goygern mm Amuuquvqmam

SIDVARI DIHAVHOOW3Q

33 1 0 7 o ry T




'wl

"ET8Eq SPIM-NYeN IY3 UO IPSOTD yonw sem sdnoib
zofem om3- ayy jJo spnytubrt jo0u 3nq ‘29TTEWS SeM @oUEPUTWOp
drnozb oruyza ayy ‘nyep yIym uvostxeduos uy *dnoxb  jJueu
-Twop 3xsu ay3 sem dnoib oyuyza «3ITUY¥, 0  uetseoned, sy,

FSb ' SP°E Tay30
90°66 L9°9¢L aapuersy
2131004 ﬁ._._ﬂ ueIsYy
8z" £ INaTY pue owysgy
-ﬂ_ﬂ.—.—uCH ﬂﬂUﬂhUEﬁ_
12°2 z6°
WI°EE :

nieg TZ0 Pooyzoqybion

UoIINGIAISTg oYUyl

1mo7aq
PITICURNING BT UOTINQIIIETP (86T 84L -snsua)d @ggeY ayYy3z uo
paseq ‘dnozb ,zopueysy ST3ToRd pue uersy, syy Aq pajeuiwop
ses pooyioqubrou sy3 jo uorytsodmoo oyuyze ayg

UoTInqYIasta STunia

*suoryetndod
aeabunoX Xtanyierax UTe3nT o3 puaj TrIm soap oyro texjus)y
pue emz ayy Aryersadss ‘eale A9yren Axvwyad ayy ‘atoym e se
A3uno) nintouoy o3 Aerroys ebe [1im xyw uworjeradod Teaausb
ayy ybnoyjte 3Jeyy 83700TDUY 3BLID10] uoTIngrIIsIp abvr sty

6°2E Z°TE T°82 §°9¢ 1°Lz 8°s¢ 6°TE 0°0€ eby
ueipay
P01 Z°6 L's 6°¥ £y 6°¢ 69 ¥'S +59
18 9'B 0°9 6°% 9°¢g 6"y b°B 0°'s ¥9-5¢
£°11 5°6 FA 1) o 18 11 92°g LT T 1t ¥o-cp -
1°62 9°vz 1°6¢ 9°¥Z (1308 } 4 1°s¢ S ye | AT4 14 4] %
§°21 FAR 2§ L°Z1 081 B ET S°¥T S°t1 £°FT 6Z-2T
L] 6°B (A i)} T1°01 6°8 E'6 6°L L°g TZ-L1
6°9 2L 2°8 e 6°8 8’6 8 L L A ] 9T-21
201 01 6°Z1 T €T £°€T 9°¢ET o1 Lot 11-5
e L e RB°6 sTT01 01 $9°L 8L -0
Z66T___L86T Z66T _ 186 Z66T__ 1861 2661 ___ LB6T 3bv
nyep nyeo : emng 8 - EL
Texjus) e

39P3] Snsua)

3I5wda103 worleIndog jo by

lﬂl

1EMOTT0] 5% Baw °*yp ‘Xejayeg
sbe oYy ‘swvaay uerg jusador

'I0¥0 Aq saseaeaoy uoyyngriastp
2A30 SNOTARA By} I03

*A3unoy nintoucy 103 BaEai 1°8Z 03 peaedwos sv ‘saeak g7

sem pooyzoqibyeu aya uy Butpysax suosied jo wsbe uetpaw oyl

113 4 . 18 b I3A0 pue G/
ete ES°¥ YL - 09
B8T°SE [T} 65 - 0f
89°12 BE°9T 6Z - 0Z -
92 b2 9Z°62 6T - §
68" L L Y4 M S Ispun
ayep - TZ0 pooyzoqybran abuwy 9by

uorjeindod jo =by

":OWua pepraoid ST uoyIngriysIp obe ammw

|®YL . ‘nyro 3o uorjeindod
UM pa3edol 81 309foad ayy

Te3auab ayy ueyy sabunok A1teacuch

Ya¥ym ut pooyroqybyeu ay3 3o

xtw abe uorjvindod ayy 'SNBUAD 086T oyl uo paseg

uoTaIngiaasig oby

poouzoqubTan Byl 3o simtng J0 I330579q3

101 006°99Z  000°¥sZ nyeo

T 006'1E 00B'6¢ nyep TRIjua)

30Ut 009°11 009’01 a3
= SPT___ 009°L2 008‘s2 ZB-£{ B30I, snsua)
Y3A0an Tenuuy Z661 LE6T wel1y ad

suoT30alo1g progasnon

tpapracad

aze geaze esay)y :waua: ymoab proyesnoy *aauuew aeTIUys © ur

T 001'598

005628 nyeo.

12°1 - 00B’6T1 pog*zIt nyeg TRIJuay

S YA IS 005°SY 006°TY vmg

L Y5 SERE 0po‘8e o0or‘zs TB-EL B3D®I} BnEUI)
YImoan Jenuuy 661 L86T . veay ag

SuoT3oaloaa uoiyeindsg Juepised




| —

N

=-g=-

*A1aueotr3TUbTS @bueys TTIM pooyioqyubtau
8y3 30 J93oEIRYD BQ TITM JOU STEAPTATPUT Msu  QOS-QSh
Teuorayppe ayjy fq pajoeduy aq jou TTIM vaae ay3 uy pajoadxe
Apearte stoaar uotierndod Texsuab syl c-eaze syl uo Jaedoy
UEDTITUBTS e aavy 03 pojoadxe Jou ST sproyasnoy pue sauoy
m3u 0897 posodoxd 9yl 3o uoraTppe Byl f11eIBaAD .

"s3TUn g1 pasodoad ey3l o3 anp 3uesyITubTs oq jou
1114 309 ‘az1s proyssnoy abeioae oYy butzamo] BITYM ‘eoze
843 uryiITM Bwoduy ATTwel wberase TrEIsA0 oY) Butsfex jo
103338 ay3l oaey 11fm 32afoxd oyl -pueist oya 3o s3zzed aaylo
woiy ag TITA Sployssnoy wsay3l Jo A3pzofem ay3 ‘sjoaload
111 eunjTey pue JT eunTieM @yl Jo ortjoxd 1adng oy3 uo pased
*suosyad QQg-gg5y I0 ‘spioyasnoy mau gpg7 Aro3jvurxoiadde jJo
uoT3eablm-ut Syy asnes TTIM 3o00foxd peasodoxd ayg

JUINSSI58Y Joedu]

‘00T‘BES JO Buoduy A11wey obvasae TPNUUR ZEET © O3 00Z’¢S
Jo obeiose ue samodUT feax aTAY: 95eaI0uY 03 pPpojzdTpaad
sY Attuey s,nyegp ‘Treasap "00Z'2e$ 30 mwoduy Ayywez ueipam
Tenuue fgET Jua3Ind By3 woIy poz'g$ I2ac ujeh oF pa3sed
2103 ST nNyep TeIIUI) ‘zeET YT 00F'ICE JO oswoour ATtuey
ueypaw Tenuue ue 103 ATtuwey 1ad ppy’zéd jo obeisae ue uyeb o3
paioadxo sy emg “saertop L861 Juessuod uY 009'crs Jo 66T
uy swodur A{jwey yeauue ue pratd o3 Z66T Pu® [@6T uaam3Iag
Atywey aad ppL'gs jo obeioae ue uteb o3 pajewuyise aae
Z8-€£L 3Ioex], snsud)d 9yl cunuue yad jusoasd 8T 3o 8abuviaamw
SPIM-NUTO B YITA Z66T PUR /BT UISMIBq wnuue Iad Jusozed 6°1
03 9°T jo ymoab 1esx v soqedTPUY wore joyzem Axvutad ayy uy
P3pnIouy gsealy ueid jusudoyesasg snoyaea sy3 a07 -va ‘xegatey
30 I10vD Aq sawooutr ATywey ueypow JO asedazoy Yy

‘vale 8TY3 03 pajoeazle
99 pInOm SaFIIWe] SwWOdUY SjeIopow  SYY eyl 3Joadxs pinom
auo ‘eale jeyl utyitm saatad pue sadiy bursnoy suy o3 ong

186 15°9 ex0Uw X0 000’058

£8'BY 6E°LY 666°6¥S - 000°0Z%
A0E° Tk 20T ¥Z 000°0Z5 I9PUN
nyep 120 pooyIoqybyeN

amoouy AjTwes

= =

B P N T SR

(I A A e N

(1

{7}

(]

-5

:  *hOT2q papTAOXd ST UOTINTIISTP TeIauab ayr ‘abuea
IPYI D UTYITM SIweduT pey SITTIwey S,MYevo oYl JO Iusdied
05 uey3. eeal ‘uostredmod ul  “gg6’eFé pue OO’0Ze uaomlaq
sawoouy pey ‘1zg pooylzoqubyay snsus)y  ey3 uyyITA Bulaty
SaT{TWwey oYl Jo SPITYI-OMI ueyy SI0m ‘LT UT

awodu] N._” Twea

- "t661 Uy 9z1s
PIOUSSNoY QI'f JPTIUTS IPYMBWOS © O3 ‘Lgg1 UT pioyasnoy
aad suosyad zT°'g ® wolz IITYS 112 sbeisae nyep ayy -Lpel
uy suosazed ¢5°f WOIJ 'zg61 uT proyssnoy zaod suosiad £s't
0] JUITD8p TTITM. nyep Teajua)d *proyasnoy Jad suosaad 98¢
P23RMIISa [g41 JUIIIND 837 woal sbueyo Aygesijou o3 pajzoadxa
qou st ung 2661 Aq suoszad gp-f o3 BuTUTTOBP ‘LGE[ UT
suosied gp°f Jo wzys proyasnoy abezeae pejewilsa ue aavy zg
= EL BIDPIL snsua) Syy Cejep IW) ayy o3 burpaocooe poyrad
2661 O3 LB6T ®yl_ aaao unuue xad jusozad z°g se yYonm se Aq
BsuYI2ep ©3 pajnedxs BT SzYS proyssnoy eheloar ayg

, “VRIT SYJ UTYITM
B3fun buysnoy @yl jJo eanjeu syl 03 PaIINGLIAIIC oq UeD sploy
-asnoy uogiad o1buts 30 sbejuasaad aamor Arauestyyubys oyl

196 E9°1T- suosisd ax0W 10 §
LB"6 $1°9T uosaad ¢
¥6 LT terne uosxad §
L0°6T bL 1T uoszad ¢
0E° 92 £ LT uosiad z
Wz LY o _AGE°¥ uosaad 1
nyeo 120 pPooyroqubioN

BZT5 PIOYOSNOH 3O UOTANGTIISTd

tmo1aq paTTelsp 8T ployssnoy dad suosiad
3O UOTINQTAISIP TTeaaa0 Yl “proyashoy 1ad suosind G1°¢ sem
ebexase nyep Q86T =2y3 ‘udsyawdwon Ag ‘snsua) (BT 9yl 03
buypzoooe proyasnoy xad suosaad 28'f 3o abwasae ue pey 1zZo
pooyzoqybyaN - *suosaad [5°E JO =Zis proyesnoy abexaae ue pey
Ayzadoad 3nefqns. syy Buyuiejuon Tp gz IOVIL Snsusy

91§ proyasnof

Cr 7 o




-01~

.

asuajap ‘poraad aswes STYI IIA0  *9RET PuP 0BT uasMlaqg
‘jupaaad 9°f jo ajex yenuue abeasae v e moiab saan3Tpuadxs
Teiopag 1(e3o3  aya  ‘yyemen 3o yueg Sy o3 butpaosoy
“2101 JueaT3tubys v Gutlerd AxeltiTw eyy HITM 'Bseq oTwouosa

81qeas ¢ bBuypraoad up oox03 Jolem ® uoag aAry TYeMPH
utr  saanjtTpusdxa Teaspag "JUDIUIBIA0D [elopo3

"UOTSTOOp TOARII Y3 ajvutwop TITM S93el sbueysxa a1qrionv]
Se {12m se ‘sureb sawosuy L1vuoraozastp-erqesodstp Twea
JO uoTjRUTqUOD e ‘SIA[[PARI) punoqised J03 ‘TTemvH o3 sueid
1a3Ae13 alnany a3e3d7p Arabie] TIIM somosuy A3PUOTILIDETD
-o1qesodsTp  [ear ur  ugeh  oyy ‘SASTTPARII  punoqisaM
103 awoout Aaewoy3aidsIp ,SPIOYaENOY ay3 JoO yybuaxys oyl
uo pasea aq TIYA 3I9iJIem 3ISTINO] |yl Jo yjbusays pPanuTIuoD
Y3 ‘'S19119ARI] PUNOQISEZ pile PUNOqIEOM t3oq 103 aseysand
Aivuoriaiss1p v Arabiey ST TYeMPH 03 12ARIY 3OUIS

‘1exauab uy saotAles ToARI3 IO 350D ayy pasyea Arjueoyjyubys
‘S20TAIIS IBYIO JO 3500 pur EB3LI wWool o304 ‘TSNJ JO 350D
Byl ul saseaidut o3 onp Artavmiad ‘{aavzy Ire Jo 380D Buista
Y3l ‘SI01TSTA puUnoqIsoM SY3 J0J ‘puRy Iaylo syl uon ’

‘TTemEl 03 SI03T8TA ogouedepr vy3 103 seoyazes
Iaaea3 3o 3800 3y3 pazamol Afoar3oezje ‘Ieyrop ‘gt oyl
3Isutebe uek ssauedep ayy Jo SnIeA 3Y3 Uy 951X 9yl ‘esauedepr
oyl  Araernotiaed  ‘saafyaaeay punoqises Aq pajtordxa
Buteq sajer  abueyosxa 21qRIOARI BY3 o©3 paangiizae aq
UBD pUTWIp PUNOQISED PISEIADUT BY3 I0J UOsEDI |ug

00L'620°T 066°950°¢E 000’212’y (som L) LR6T
065°0S€°1 06€'952’y 086°909°'¢S . 9B6T
005°SL1°T 06E°9SZ°Y ott’ves’y 86T
00Z°'¥ET’T 08E’1ZL'E 08S°S58' ¥ 861
000’26 088°S6E°E 088°L9E°¢ €861
00%°'v96 STS'BLZ’E SZE'ZYT’y . ZB6T
TEB'6G6 16L°vL6°2 £29°vE6’E 1861
zLE'8ge ZET'9v0’E Y0S'¥E6’S 0861
punogqises punoqysapm STRATIIY TPI0L 182X

FIEAEH 03 B{PATIdV JOJVGTA

tMoteq
peaotdap s1 puexy TeAtIae J037ETA Teasusb oy  *jucsied
¥1 298A0 Kq paseaiouj yayym ‘oy1zyeal punoqises oyy woxy SUWed
Axysmpuy 1037STA BY3 3JO yjbusiis oL *2TIJeII PUNOGISOM
9867 3yl 3240 dUTIDap Juodiad T°T v psjussaidsl feioy sTYI
‘asamoll  *sIebusssed punoqisam 3o PaISTEUOD Juaniad g I2A0

'EIOJTSTA 959Y4] 3O °g9896T UT porisd Dwues oy3 IoA0 eETaIDUY
quasirad ¢z ® bBuyjussaadax  ‘yremey UT PaAtaIe SI0JFETA
0007272’y 3yl pajewyase  (gAH) neaIng _SI0ITSTA  Tremey
B3 ‘L86T JO JTRY ISITF Ayl Jog -XIISNpuI IOITETA

£1030095 JO[vH A4 Awouocog &,J19ATH

“juasasd
€ Jo @jea Tenuur ue v puedxe o3 peloadxa &1 39yIew qol
8,TTeMPl 'SpuaIl OTmOUODd JUDIIND UL paseg -voed §gET oYl
@ Jou.anq ‘yjmoib wjeaspow v aaey o3 pajosedxe sy Awouooe
8, TTeMeH *3uenzad ¢°z 3Jo yiMoab 1e3zenb puooas buoays
A1aaT13R(9a © pomoys Awouoda 'g'n ey3 ‘LT UI

. *judoxad
¥ 3noqe 3o auwoduy Teuosaad uy uyeh yeax ¢ bHuyjeoypur
‘pofaad awes sSTY3 IVA0 9sesrouy  Iusdiad ¥z © pamoys
Xapu]l ©21ag IYUNSUO) BY3 ‘uostredmod UY  *9ETAIDUT Juzozad
¥°9 ¥ 103 'UOITITY L°E€T$ 30 anBIJ 8,¥B6T IOA0 UOTTTIQ 9°¥14
03 9501 2mwoouT Truosiad Te303 5,TTEMeH ‘gRET ul

*s30adsoxd yamoab
Teax s,e81e a3yl bBuyoueyus pue Buyupejsns uy ayox 2abrer
yonm v fetd Lew eanynoenbe pue ‘ABorouyoey ybiy ¢ Xx3enput
WY} ©Y3 ST YONs S\IINIUIA IeYyj0  "aduejzioduy oATIT(Sa
uy punozb Buyuyeb usag vaey BuranjoeynuEm pue aan3(notabe
PBTIT8I9ATE ‘yons sy *3sed ey3 ur sy 37 ueyy aJow yonm
Awouooa sy3z AFTsraaTp o3 sasywuioyiod Ivaog pue S3wls 103
sn3aduy 3o9jwexb usath assey AIjsnpyy weTINO3 eyy JO sIngRy
BTTIPTOA Eymomos oyl pue Awouose sy3 uf ssroa BurysTUwUIp
s,8a1ddvaurd pue awbns jJo s3d2a33)0 paurquos 8yl “sdnoib
jonpoad Teanjtnotabe oMy @sayl uo 103 837 buyyey aawe
S3a)Iem TRUOTIRUIIIUT GY3I UT sadeys joNIvw HUTpoI9 ‘IDADMOY
*£138nput 3z0dxe s35npoxd Teanatnotabe oyy uy sa303 Jurutmop
v 99 03 enurjuod Tilis oyddesurd pue avbng
“owoput pue Juswiordwas ‘Indano uy yimoib yeaz
Y3tm Auwouose oya buypracad wsyanol puw Jojow) bBurzyTiqeas
v uaaq swy buypuads yexopeld 'ATTvoriolsIH  °KIsnpur bujpeat
8,nyvp: pur s,¥femey omodeq o©3 bSurpusds TwIapad Noozaaac
wsTINO) ‘pLET UT ‘IDADMOH  *6GHT UT pPOOYIIRIS Osuls Awouoda
8,17esCy  pajeutuop  eavy  saanjtpusdxe | Telapea

XAGUODT oy JO MOTAIGAQ

Y3mo19 Stuouoog

SLIV4HI DIRONODI




-

I-Nﬁ'

FETEZT’T BET'C6P £EZ'6E S06°ESY Z86T
QLEEBZT £52°08s 6£9°19 ¥19°88% 1861
55679€%'1 v95°'Gyy ¥9zZ°Ls 00£’ 889 D86T
Tejol 1¥v301 AUIWUIIADD IIeATId Jeay
23e38 BUOTITZTIONINY NYRD

{spuesnoyy, &)

SPTMBIE]S pUP NYEPQ U0 UOJ3ONIIELO)

fMOTaq uT uMDlS SEP ‘nyeQ puv 93e35 343 YIoq 303 {ponssY
saymaad Bbutpring) suoyrjvzirOyIne Ut yamozb Apeas v uaaq
QAPY 23043y ‘EEET WOII ‘mnIuITWOm DIONM Bututeb ag o3 swass
A13snpuy  uotionaysuos ay3 jJo yibuaass oyl ‘suoyiapdwon
atqexel £q poInseam se ‘9ggf uy aquadisd 92 3noqe
Aq 9s01 y1yEMPH Ul uoT3onIjsUOD fE3Oy Iey3 smoys yremey jo

jueg oyl Aq Tyemen ug UoyIONIAJSUOD] "UDTIIDNIAJBUDD

{wyroad) Qo0'0tz o00p'TrZ 00L’65E 9861
S607ECT 258°18 005°ZZe 00F‘YPE S86T
LB1'8T1 102’98 00s’6b2 00S'E6E ve6T
114 1§ z25'¢cm 000’612 00Z/01% EB6T
S09'+0T YLttt 00E‘ 20T 0os’1s¢E ZB6T
#mu“voﬁ mnm“sa comnaNN oemnnun 1061
Z1L'1s €69'08 00Z'6ZZ 00T '¥6S 086¥
sdoa) J0350AT] arddeetiig aebns Jeayx

3InITnoYabY pet3TsIeATd

{spuesnoys &)
U_u._..-u..:.-nu.ﬂh Y WoIx3 anuaaAdy

1M0T8q pejuasaad 51 Ionpoig s501D 8,93R3S
343 03 uoTINATIIVOD 8,3IN3Tnotabe Jo Arvwuns v

"6861 ut s3dyedar yseos =,2In3Thorabe patITs
—ioalp Jo anea Te30] Syl 03 3JuUedIad (f IDAD PIINGTIAIUOD
s3onpoxd }003S3ATT  “UOTTTIm Z°ppé O3 Bupjunowre ‘saTRs GEGT
ayy yo juadaad oz 1940 pajwasuab ‘siyonpoad Azasinu Ioy3o pue
abeitoy ‘saamo1] 3no Buystadwos ‘&13snpuy @an3TNOTIONI oGUY
'103585 2In3TNOTabr patyierearp oyy Jo sjusucduod snojaea
a3 3o 3Pyl SAJEITPUT RIRP TTRMEH JO dueg *sSuTvA S3INTO5Qe
UT frews ybmoy3ate ‘snysduy  paureh seYy 303085 aanjtnd
~1a6¢ POT3ITEIBATP eyl ‘1remeq uy Aagzsnpuy 2xn3Inoyabe oayjy
30 8JUa3STX8 pAnUTILOD 813 viowold o3 II0IIS up Uy

*1o00d ST uucmcuaov 637 uyebax
03 a1ddeaurd xo/pue aebns jo POOYTTSNIT 843 ‘I2A0MOH °*S350D

S N

VR WO R U

R B e

l.ﬂ.ﬂ'

Tomol -pue L3yayionpoad uf sasesrsuy ybnoayy s3oyIew PTIOM
3y3 uy PATITIedwod uyewex o3 jduwajyje ue uy ‘E3TIIENpPUT IEIY]
3o _uorjeZiulapow Aq uoyiezjuryosw Sutseaasuy oy Gujuany oie
arddesuyd pue aebns yiog ’-5- syj OpISIN0 SIF0D Jogqel Iomol
23 ang  "sgeT YUY ¢00'T¢b ©3 ‘0B6T UT 0DO‘95S moay abeuuny
UT UoT30npar yats ‘oyrjoid aeltuys v pey Axzsnpuy ejddesuid
BYL  TTLL'T 03 ([18‘c woxy SHuyddozp 3JuswmAorduas Yyitm ‘suoy
UOTTTTW "1 03 SUDY UOY[TIW ['T wWoOIJ pouprosp uoyjanpoxd
aebns ‘pgET VSUTS ‘eyEp TIRMEH 30 jueg 03 Buypioosoy opeoap
IseT 8y3z 1aa0 Buyuyrosp Aryipeens uesqg sey ‘apanyypusdxa
TeIapay o031 Atuto puooss oouo  sea OIYm  ‘uotjsnpoad

a1ddeautd pue aebng Tenuuy *2anainoataby ¢
8'eT 0°00B‘LY ST TEZ'Y 9061
voLe 8°8L9°'9T 0°895°y SB861
9Lz 6°0TL°ST L*TIYe'y 14:17 8
0°o0t 6°SE8'PT 0 TS’y £861
1°1¢ 6°PLY'ET L°9ST'p [4:1]4
z'8z ovtoBe'zT L°799°¢ 16861
8Ttz £ aep’1n T°L0E°'E 0861
3oNpoxgd o3els Jonpoag S3an3Tpuadxy Jeay

§5010 JO *304 23v35 S801H Te1apo3

J0npoId 8IRIAS ES0IT “SA Sa2xn3Tpuadxg [viapad

tMOT9q UMOUS S@ ‘fpgY 9OUTS Pauriosp ATTpeoss
Sey 3onpoid SS0ID 6,97L15 TIPIDA0 BY3 03 SIPT{OP DSOY)
3O uoTINQrIUCD By3 ‘poyaad 9867 ©3 QEET @Y APAOC JuvISUOD
ATearierea pie seanytpuadxs IINTOSqE SYI ybnoya v

S TIEZ’'Y 0°902'z S*GZ0’Z (3Is9) 9461
b.wwm.' sgov’2 §°65T°2 S861
L*TYE'Y g eLz’z 6°290'2 FB6T

DU ISH'Y €°Zvr'e L°8z0’z €861
L*95T'¥ L"99¢°2 . 070E8'1 ZB6T
L"TEC’C . B oy’ 0°0Z5'T 1861

- r - F mlmmnhH E
Te39pad {v10% o5U9Jo0-U0R asusjog Ivax

' {EUOTTTTW

saanjTpuadxy jeaopad

IMOTOq UMOUS 33w 9867 O3 0R6T WoI3 saanjypuedxs Tenuue
ayy -mmuue zed jusdiad g'p 3Iv mazb Buypueds ssuazop-uou pue
Jusoxad y'g JO ©IE3 Tenuue abeasar ue v maxb saxnyypuadxa

S T e N e N G

I B

e




IMDT2Q pazZTIewwns 81 suopge

-bI=-

Ted {eraisnpul pue aogqer

Jo -adag ws3jeys ayy Aq popraoad se 9861 Pue Q0861 uasmjaqg
nyep uo sacides buthordus 2ofew ay3 jo ayrjord v

Buibeioavr ‘junon qol »

*Iead 1ad sqol gpg’g Jnoge

Tqe3z Aysafiers1 v pey

‘9861 03 QB6T

Porrad ay3 rea0 ‘juomuianck Ted01 syr *juasazad g¢ Inoqe
Y3ITa jusuuzanch tezopog oy Xq pamorTog feaos

6% 39a0 popracad ojeg

00Z'6L 3O abeisaw Tenuue ue papyacad ‘sjusum

8yl jJo juanzad

PY3 UOTYM JO ’9geT uT nyvop uo sqof

13a06 Te007 puw

P3e35 ‘Texapag sapntour yojym ‘103035 o11qnd ayyg

*B
USTyM y3amoab orwouoss

aeak om3 3sed 8yl 19a0
8yl wox3l Arsnowroua

PRy sBY TTemey
PolTIoueq sey

‘1039938 aotATes oy Yyir4 buole ‘opexy TTe3I=1 ay3z ‘Jernoyazzed
ur  -sqol ogi’16 P3PTA0Id yoyym 403038 Bpex)

1Te321 ayy Aq pemoryo;
Axysnpur §30TAT9E ay3 &

000'Lyy
000’ psy
000’ Sk
000°ZYE
000 0E Y
000'Lzy
ooo’giey

.

EETETS

‘9B6T ut sqol gge’zg

|Tesatoys pue
PapTaoxd yoatym

T aafoydua Tedyoutad s,ny4yep
(1111 58 £+ 9861
00E‘ERE £86T
050’ggc ¥B6T
0SS°9€E E86T
009‘8ZE ZB61
oom“umn 1861
005‘ZZE 0867

nyeqp Ieay

JusuioTdwy tejog

tMoteq uaAth 81 ggg7 o
"auanaed gr¢ Kquo Aq

STy nyep uo Juswiordus

‘I8L1T$ pue L16°0T$ 3@ pojen

SUTE pual} Jusmkoydums 8yl “amuue xad
jusnaad ¢ 3noqe o3 Pano1s sey nyeg uo yymoah

qol *Xr3usxiny

PageazouY Juswiordma 'S86T pue pgel
usamlag  -juaoaad 9T &q paswvaiouy Juswiordua
uaamyeg  "pgeT @ouye ey Butrseaaoep v Jv

‘0861 pue 5L6T
ang ‘pageaaouy

USTIYATD By3 *A11eat2038TH

JuosuXoTdug

3ad ‘porasd ouwes T3 aaa0  -uoT(Iq 101

TITh  8moauy tewosiad

‘0661 WI  *sieryop

UT ‘uoTTTIq § g8 oyq TItA swoouy ywuosaad

Sajewrise suotyoafoxd

4-H E987238 @g3adg e3vas

*K1asT3oedsax

TIE2 ST Juwoouy. Teuosind e3ydes

$ 03 w@searouy
086T 3uegsuos

‘96T UT 3wy
ayy

-£ 1~

“SIETIOP Q861 IUPISUOD
Ut ‘uotTIIq 6°T4 3o dED Uy aseaiouy ue Buyptatd ‘gpp02
O3 0p0z Baeai ayy UasMlag a3er yenuue abwisav juasyad 0"z e
O3 usop moTB 03 poajoedxes 8T Ixoab aygy “oaer yamoab Tenuue
Juadasd g*g v Je ‘poraad gggT 03 SB61 oYy uTyyTM 3Isobuciys
89 03 pajoadia sy ojex Yjmoab sTyr *copz o3 SBET usamjaqg
Jueorad g9*z 3o ojex Tenuue sbwviase ue uy 3tnses PI0OA STYL
"BILITOP 0BT 3IuLISUOD UT ‘o0z vy uoTIIIq €°0Z8 03 ‘cpet
UT UOTITITG 1'21$ wox3 moab o3 {dsp} 3onpozg e3vas ssoig ay3
E309load 3-H satasg $,0340 “wnuue zod Jundaad £°s pebeaeae
086T bpur gggy uasmyaq o93ex  yymoab 5, TTRARY

ECLEEEGF

"S8JmOUODa Twool pue TRUOTIRU Y3 yloq Jo XaTrIqeys
ey3 &q pajw3otp oq TT1IA sawosyno Tenioe oy ‘IeAomon  *Tiom
8183 03 anuyjuos pinoys Axisnput sy3 3o Yabuaiis ayy ‘sabeys
bBuyuuegyd $37 ojur rajus s3oaload UDTIONIISUOD MBU Jaylo sy

0°00c’OPE 0°00E‘OrE +5002-1002
0°00T’'%16 0°009°6LS 000Z-966T
0 009°6LB'T 0°230°150°T S66T-166T
0°'0I8'zyE’S B°BDZ’T16T'E 0561-5061
93e35 TRjOL nyep yejog [V EEF

spuesnoyy &)
sUoT3sa{oxg uorjonaqsuoy

tmoreq uaayh
ST 53500 30w9foad jJo suiay ur A31AT30¢ UOTIONIIEUOD xolea
Jo Kremmms y ‘hyeo uty3lta L3yagioe UOT3ONIIEUCD rofww uy
UOTTTIQ T'E£4 JIoA0 YA ‘Buoxys utewsa TITM uoT3aNIIEUOD Jwyy
sejewylse Juswdorasag OTwouody pue Bujuuerq Jo Juamyxedaq
®3IP3IS BY3I ‘66T 031 9geY usamyag potasd 3yl 103

) "£861 ©ouys jusozed 8T yIiway e Hutmorb usaq asey
uorjezLIOyINe Byeatad ‘ggey 20uTs K13snpuy oyy o3 BNInWIYS
2olew e epyaoxd o3 Pamaas suorzvzTIOyINE Juawurasch ybnoyygy

At IR 1 a4 7] . 6LY'Es . 699'§¢L5 9861

06E°8SE’T 889619 TLMTIT 9T1Z'06y SB6T

6T0°081'T . z¥6'CLy 00909 TYE'EIY ¥B6T

009°5%0°1 S9L'0TH 866’279 . BILLYE E86T
\



S

-1~

11t# " sonusasa xe3 A3jzadoad 1e21 ‘potasd wiaj-xabuol oy
asa0 “3dalozd Terauapissa pasodoad ay3 jo juaudoraaap a3y
03 poanqrilse aq pInod Jey3l ‘nynyouop jo Ajunod pue A3TH Wyl
PUE TTPMPj JO @335 343 O] INIdIP PINOM. EINUADI wIa3-33I0Ys
TEUOTITPpR Ul woITIIW (°z$ Arejewrxoadde ‘potrad uoT3oNI38e
-uo> eyl bujanp 3Pyl pajewrisa BT 3T ‘Te3oq uY

UOTTTTW 97 "+ *=tvresssianunserssslouosang
UOTTTTW BI°0 *******Sayes [eriIuapysey
UoyT1IW 90°0 con--ou--oﬂOﬁ“U:HHmcou
ayexodao)
i BaXel awoouy
UOTTITW ZZ°Q °*°*‘*** - uotidunsuo) Jeuosiag
UOTTTTW ZT*Q "=-"""****-*s2]e5 TPTIUIPTLoY
UoTTTTW NF.QW---.-....-nc.cﬂQﬁHUﬁMﬂﬂﬂOU
gaxel asyoxs feisusn

tMOTRq pazideuwuns
bue pajeinates azem sjuaumuzsach Teo0l pue ajeas ayy oy
anaooe Arfejiuajod prnoo 3jmyl sonusAax Tvion 843 jo Ijrurlso
Xapio-jo-opmituben v ‘guojjdunsse asayy buysp

"awak zad s37un 0f eq T{TM SIS
TeTIUspTsaa 103 ojex uoradiosqe abezsaw ayy *y

‘BBNUBASY S3TPS JO
PITUI-3UG Jnoqe aq pINoM 53500 Joqe| 3IDIITd bl
“3Tun
2ad p00‘D01¢ 3Inoge abeasar 11T~ 3Juswdoraaap
Y3 107 §I50D DAINIONAISLIZUT DUE UOTIONIISUD) 4

"SIRTTOP LB6T UT ‘Ivun xad gpo’ooTs
2q 1114 3o09foad posodoad auyy Aq psaeaaush
S9nudADI sares obeiasr aayIoezjze Ayl 'y

toie suofidunsse oyl ‘opTw ag ugo juaudotoasp syl Jo
5323333 anusaea juauulssch ajewrxoidde ayy ‘3oa(oad pasodoid
ay3 bButpaebsa apwvwm suoradunsse SNOTIVA U0 paseq

"OTU3ASI TRUOYTITPPT JO 92In0s wiail-buol v ag prnos STYYL,
"uoTIDNAFEUOD pue ‘Butuozea 'uoraeoar3tssersox uodn K3aadoad
Y3 03 sonfen paseaidut ayjl o3 Inp ‘sexe; K3iadoad paseaIduy
10 TRPUOTITPER JO WIOY aY] U] BQ pPINOM SNUIADI JO DOINDE
Arewtad eyy ‘atnjoucy jo Ajunop "pue A371D ay3 103

L= U7 U O

lm.—..l

‘SIIIN0S aNuUaAIX
TeUOTITPPR 2IP SBTILTRS ,SISYIOM UOTIONIIEUOD pUR SOTITATIOE
uoFIONIISUED 03 SNp pajerauadb seanusAsl Xe3 SWOSUI  “BINU
-9A03 wIal-JI0HE TeTIUelsqns opracad PINOM BOTES owoy wolJ
PUe UHOTIDNIISUOD WOIJ SONUIADI Xe) asioxa Tezausb ‘ejels a3
103 “‘jusudoTIAep TRTIUSPYISEI meu © woly AfTerdueuyy ureb o3
Joedxa ued sjuamuassch Teoo pue sjeag ‘AjTeoydiy

300[013 sy3 WOIJ SonuoAay JUILUIBADD

*quanzad 1+*s 3o awak 3svy poyaed sues sy
wox3 umop ‘juadiad ¢y v spueys a3pI Juamfordwaun & ,hyep
*ATauaxany “‘poyxad gppz esd oyl o3 unuue aad Jusdied geg
anoqe abvidar o3 paaoadxe s e3jex jusufotdwaun oyl

00T’ LOT 009°06 00L'611 005°901 002
001°50T 008°tL8 005'S1T 008’201 0002
00s‘tot ooz’sy ooo’ott 006°LE 5661
009°96 ~-201°28 _  0gE‘ZOT _002°16 0661
I3Y30 JUSNUIDACD Ipray 83DTAIAS FT-T-3

njeQ uc I03095 Ag IusmAordmg

teqol 3o asqunu
Butmoi10] o1} apiaozd o3 pajosfoiad axw saojoas bButkordwo
Jofem asoqe 2yl ‘sqol (P30l 9soyl Jo °nyep uo sqol UBTTTATD
oo¥’'ary Arejvwrxcadde Jo Te303 © oq TITM @939yl ‘GpQz Judik
ay3} Aq eyl sojwaTpuy ‘ninfoucy jo Aunod pue AITH ay3 J03
suor303floxd 3-H4 seyaes s,93v3g oYy *nyeg uo sqof QOF’9SE
@104 21943 3Ty} POIeDTpuUY ‘UOTISTATA STsATRPUY OTHOUODT pue
yoxwvasay ‘Jusudolassg oywouosg pue Sutuuwig jo Jusuiaedag

TTescH oyl Aq sojewrass Areujmytead frg61 Ul
0SE‘LB 00z'6L 05L°16 05€°Z6 9861
001’8 000°6L 006°16 onc’Le 5861
osr’'ze 008 LL 009'68 0ss'ye ¥86T
001’8 oSv’LL - 00£°98 osz’ze £861
006°'¢t8 05S5'9L 05098 00z'sL TB61
051’88 o0¥’sL 00tE‘Le 0se’1e 1861
00906 _oss'sy 009't8 00g’6t 0861
29430 JusIUUIIA0D apeaL S90TAIDS eI

nyeg uo 103085 Ag judmAo(dug -

(3 7 73 )

1 )




-81~

‘S31un Aftwej-iatnm io3 -3833 sienbs T6T'T 03 1t@3 =braaae
5143 ‘9867 ul -3993 =Ienbs 16Z‘T som asnoy Artwej-aiburs
abeaaav ayy ‘pgey ug *ITING butag sie s3yun ozys JoyTeus
‘obeasar 9y3 uo FeY3 23PDTPUT BpUIIY U0T3IONIIBUOY

org’s0T 091°z91 881°'2 . vzo'e 9861
BTIE’68R EBL’ 957 S06°T 13 {4 SB6T
9591y LEV'¥ST ¥S0'T 66T1°¢ ¥B6T
Zhkb'G9 vev'LOT 08zt 295’1 £€B6T
£26°'911 60Z°¢S $85°Z 168 (4:07 ¢
TvCSET 0€E‘ss ST6'1 89L 1861
| TT AN T4 4 Sv0‘LB 11¢'€ 059’1 0861

‘WRI-IITNH__ “weg-d|buls
(oopsS} antep

Teag

SUoTaezTIONINY [P13UIp5ag

tMotaq
pajuasaad se ’jueisuod ATeayierex usaq aaey suoyjezyIOyINE
saTun ATrTwej-yatnw mau fissamoy ‘po11sd UOTESED9T ZRET-T1RG1
a4y Butanp paddip satun Attuwey o1huts msu jJo SuorjezIIOYINE
‘9961 O3 0B6T woa3d ‘poraad SB861 8943} I2a0 3sesIoop Jusoded
T1°0 © paqussaxdal syyy “ziz'e Patrelon s3tun ATTueyyagnuw
pue a1buys yjzoq uy ‘9gey uy BUOTIVZTIOWIN® [RTIUSPTSaY
*poTaad awes s7Y3 I19a0 Isoled 6°¥T 3Inoge Xq paseaaduy s3tun
ATTwez-1aTn mau jo SUCTIVZIIONIN® “IEVIJUOD UI *9g§T pue
5861 usamioq Juwozad g zy Ar9jemyxoxrdde Aq paseaIdsp s3fun
Kytme3 otbuyrs mau 30 SUoTjeZTIOYIN® 3JIRHI poiiodea *IB6T
TIEMPH UT wOF3ONII&UOT 8,ITemeH Jo xueg a3 ‘aesd snotaead
8yl buyanp sjuowasoaduy as3wa abebjzom o3ydsag -

"S3TUN
IPIUapI6sar Jo yamoib o3 s3TuURT ay3 uo Jovdwy JuvdTyyubys
¥ saey T ueld 3JuswdoToasg pue werg Teasusn &,NIOTOUOH
30 fjunop pue L3t ayy ‘aernoraaed uy  caoerdisxiem 1e10
~UeUTI JYJ JO SUDTITPUOD BYF pue ‘suoyavrnbax pur satorrod
o11qnd bButaeyxe Aq pauyeizsuod aq 11¥m Kpddns tejoy wy3
‘1aADMOl  *S3TUN ‘IBA0 pue wooapay-z ‘xebaet ayy Ayteiosdse
‘S3TUn TYTIUBPISAl Mau Jo KAiddns pasnurjuos e apracad pPINOYS
saeal ¢g-¢ Ixsu sya s A1aay3oe [uoyjonajzsuony

X{ddng Bujsnon

PURH3g puw Atddng Buisnop "

SLIVAHI SHISNOH

-I1=-

‘SpIaT3 {*939

“{1eotyelo ‘Juamabeueu) sadyAlas UOTIONIJEUGS Y] UT suosIad

05 Arojvmixoadde o3 juswioydus mIa3-31048s apyaoxd OsBTE® [{TA
31 “poyaad aeakX gz v 130 SuorIvZIoyIne 93eAtid uy uUCITIIm
8T$ Arejmuixozdde ajngrajuos TT1Th 3oafoxad ayy

- ) ‘82103 Ioqey paloafcad pue
burasrxs »y3l 303 argeioaey uyerwax TTTA san3oyd Juswiopdus
8yl "3vy3 soyrduy SIYL *LInIny oYl uy 1ieM Sae3 pinoys
nyniouoy jo Ajuno) pue A37H eyl pue Tiemey 3o Amouoos aiy

. ABYI SwOTPUT SuOTIovfozd pue spuosz JulzinD Buy

IUIWEEDEEY Jovdul

*BIRTIOP
Jueysuos ur zeak. aed poofosTé  Arojvuwixozdde sINgrIIvos




-0z~ -51~-

BIP Sawooduy PIOY3sMOY Iyayy *usapyiyo Sunok Y3Tm sproyasnoy

pabe-ayppw 3O s3875U0D Iusubas-qns puosas YL “3uadiad p*f jo ayex Tenuue abeaane

ue® e ma1b sproyasnoy Ioquaw-a1dIatnm ‘3sexjuos ur *jueniasd

*Iusmbas-qas 35I13 sTY3 UT papnIsuy L°L 3o 8jex tTenuue abeiane ue qe ma1b ‘potaad aeak-uay
8Ie sprogasnoy ayy 30 Juadzad gy Jnoqy ‘antea ybry jJo BTY3 IaAa0 *sproyasnoy Joquaw-atbuls  *ajex I238e] yonw e ge
PUE #ou A1aa13e131 57 Roxe A1y uy Bursnoy osur -gpg‘pss ueisy butseazouy sy 'SPTOYasNOY 1303 'ayy o juasisd 0Z ueyy ssay
IX33vaab S9WoDUT Y3TAm sployasnoy jJo Saaqumu UeDTITUDTS UITm ybnoyyre ‘EpToyasnoy Iaquou-atburs IeY3 sejeotpuy nyeQ aojz
000°SE4$ pasoxa S3HO3UT proyssnoy Tenuur aI8yy ¢ ,ulIpTIyYD MoTIemIOy ployasnoy uo PIED ENSUI) pggY pue 0L6T ©Y3 3JO uos )
abeusay pue ueal-a1d yam 82T Twey pobe-ayppTuw pue bBunoX ~FJxeduon y ‘@IS proyasnoy pue sjex uorjewIo] proyasnoy syy
Artaenyad, UTRIUOD 38173 ayy vaxe STYl Ut patitavapr oq §Y purwap Suysnoy jo sjusucdmos Krewyad ayy jo aup
ued sjuswbas-qns omy "Juswbas «TPUOTISEDJ0ad A1380) ‘sqangng
sntea  ybty  ‘swosuy oTPPTH-xaddp, 243 uryITH pUTWag BUTshO]

* «Bursnoy ITUN~T3TNE
uy sproyssnoy oryqow ‘bunox, oya pue dnoib wTRUOTSEa]01d

‘tyvp 1oz Juaszad £E°T 30 ajex Tea3T3USpT
A13soum ‘sqanqgns antea yby f awoouy 21PpTW-aaddy, ur  payeeasz Asainsg STYI  ‘E86T Yoy I03 ‘0861 Yyoaey
Y3 aae agayy ‘PATITIUBPT Bq ueo Purmap butsnoy Teyjuajod 103 3juadasd g*t 3o asjex Aaueoea TrersAc up PPPIaTA aojaaas
a4y buystaduoo sjuambas g3ayIem Jolewm oMy A ‘xeyItes qeIsogd *s *n ay3 pue 9133¢a5 30 yueg ueog SWO Teaapag

.~U¢usouu mumu:mzo.u:u ‘10*8L 30e1y BNEUa) se paqraasap ayy Aq pojonpuon XLaaring Butsnoy Yo tenuue oyy
‘303(oxd pasodoad 343 Jo ®axw ejEipaumy Y3l uTY3zIH
. *3vanrad 5z jo sjex Tenvue sbexoae ue je paseaxouy
"PASRAIDUT sAey sojex IBJISUT ge pamors sey STYl ‘Jana saotad 3yun ATtuey-33TnR "auadrad g'z 30 a3wx Tenuue
~#Of .huucmuz..n:m._w Paseszaur L3yaryoe obefyzouw 3o TaneT ebersae ue 3o ssox 530711d bBuysnoy Afruwy-atbuys abvaeay '
I ‘1861 Jo 3Tey ISITI Y3 O0juT uorIenutIuco ayy pue ‘zeaf
snotasad ayz jo sajex IEIIBUT atqeaoaey oyy HITH

- 959°BOT 1] 6877951 T61°1 9861
“uadrad ¢tz 3o °3vx 3mspow szow e 3I® #3316 s3TUn LEL'EE tLL €60'L¥T £9Z'17 SB6T,
Pardnooo-asjuax STTUM ‘A1tenuue jussyad S'F 3O 23v1 abeasae £LE°TH ozL 00L'0¥T 1921 YE6T
ue e m91b s3Tun butsnoy Patdnoso-aaumg ‘auzadaad gegp ¥90°5g ovL LSE*SET ELT’'T £86T
93 0861 ur pasearouy uorizodord syyy, "POYdnono-a3umo oiam 699°FIT 861°T 19T LET ZEZ'T 861
S33un buysnoy patdnaso T1e jo 3ussiad St ‘0167 ur 0TE’E0T S12'1 920° 251 6BE'T 1861
. Bzy‘es ! mmw.wmﬂ 162’1 08671
*sjuawdoTesap I~|m“"| “33 “bs) 3 *33°bs Ieay

TeTIvaprsas 8s5Y1-ybry o3 =23viapow oAy T{A PUPWSP 3TuUn '_@o1aa eaay buyayqg aotaz BSNOY

butsnoy I2TTvUs 243 uayy ‘somoouy pToyasnoy 1ej03 asedino
01 senutjuos ‘Bursnoy TPIVaT BYA-C-STA ‘santad buysnoy 37
‘uol3Tppe ur 'SAITUn xatyeus jo ISTSUOD fyebaer TItm Buysnoy
403 puewap ayy uayy ‘apeoap jxau 3yl ybnoayy S3NUTlu0D azys
PToyssnoy Bututiosep PIEMOY puaIy Jusrann Yy I

TIORI-TITNR TTueg-atbuty

S3TUn 36733133 puv SZy5 abviany

MOT3q usas Ayawato aq
uvd spuexy esayg *699°FPT14 3¢ peyead JTun Burytosp Aytuey
-1310w ‘ebelase ayy ‘zggr uy 98B6T UT 959°BOTS$ ©3 ‘ggeT uy
3yl ‘aprmojeag 7Yy pojeurise a3aada ‘cae7 ur ‘PToyasnoy 8Z¥'£6% woal wesox s37un a:Eu.u...qu.—sE 24yl 103 aotad eberoav
‘f 03 paseaioop abelaae 243 ‘gB6T ur +suoszad UL  “986T UT GBT‘9STé o3 ‘0861 UT £69°TETs Wwoly pasealouy

L5°¢ sem proyssnoy zad Suosiad 3Jo zaqunu obeisae a3 ‘0L61 53Tun  Artwej-atbuts 831 Jo 9o1ad abelpap SyL
Ul  *proyasnoy aad suosxad uy 88e3I09p Ay uy palDaTIex

Omammuuccﬁum._ﬂmom butfe g,yep pue SucTiemioy Ayyweg '
Jo abe aayey 'sabetizem jo abe 2937 ayy} snyd ‘sployasnoy '
Joquaw-atbuts uy 95F2IDJUT JO ‘eyeax Ioysey 851y

. . -3003
axvnbs ggg o3 3893 sxenbs zep Aq 1123 8z18 abexaae ayy ‘9g61
Ur  '086T uUT 3993 orenbs 06T’'T sem B2I8 37un aberapap ayy

L> L2 ¢ 2 2 2 G G0 B G T e B R e e B e T LR B e B

B e e T A TN b L ’uh..l.p)l.?.!lrh...rl.uh..lrﬂnn.lr..ﬂu.,ﬂr-.vu.gkom &5 RS




000‘STE-000°SEZ

000'0£T-008%£21

S50°987-000° 00T

000°’£0Z-000°€ST
000’ 6RT-000° 64T

0007 0LT-000°SET
000 0LT-000" OFT
000°08T-000' 01

000°29T-000'LTY

000°Z9T-000"£T1

000°09T-000"2ZT1

000°09T-000°STT

000°’BET-005* 22T
LY6'BET-000'E2ZY
6£9=-58T~-000°ECT
00L9ET-LPR 22T

00L'S0T~005°L6
000°062— ‘®P*u

000°06Z-005' 831
000°'00€-00%'LY

000’'Z0Z-00L°811
00S'6L2-SPL'EIT
006°'96T-SHL ' ETT
008°'T61-002 " ¥OT
00Z'8L1-00Z°L6

(986T)
(9861}
{9861}

{9861}
{586T)

(9867)
{s86T)
(ve61)

{v861)
(v86T)
{¥B6T)
5113 ¢

(986T)
(586T)
(ras1)
(e86T1)

(58671}
12:199]
(£86T)
(Zg6T)

(9867}
{SB6T)
{yesT)
{CB6T)
{zB&T)

I.NN-I

62

[4

[47

95
113

§9
(4
(44

€5

| f44

¥sT

)14

0Zs
L 12 4
1143
e
€0z

9651
001’1
¥65'T

00e’1L
*eru

00z’T
s0z't

00Z*'1
00Z’'T
ooz’t
0zZ't
vuey
800°1
{s3071)
00s’T
00L’T

000°1
002°T
00g’1
STV’ 1-516
OOE'T-626

L. 00 @737 ¥ 13

aoybays aea
vyayaTeyey

aanjuas sIpeSITEd
nuny o-oy

K3teay uu:unmw
abpty Auoton

TYemeH ysnq
vunyyIes e saybyep

ASNI-pYaTINILLY
Juernuny oy

otdrem-Ax3uan
ruRNg

oydyem-A13usn
eueney

otdiem-La3usn
uayon

o7370R3 AI13u8g
ney 3 eaoN ‘earneq

A3Teag aouvuta
oTYHY

S9WOH PITIOH
ITomumns Teloy

uUsoL TURTTTIH
umol, TURYTTTTH

I U R N I FY N S I S R I B -
'
1.—N|
000°SFT-000°501 {zeeT) oS o8z’1 otdyen-K13usp
. . ordiem ut fyeng
000’ PYT-000° 621 19861) v6Z' QOEC’'1
000’ 0€£T-000402T (5861) o052z 00’1
00D’ PET-00S'ZTT (+861). 641 :
000’0ZT-000°Z11 (EBGT)} 05T
000°‘SyYT-000' 80T (ze61) B2 000‘1T Jusudoteasg oajyem
jaeq abeilia
185°881-006"¥S1 (986T) 22 .
00Z'Z1Z-008°TPT (s861) ST o S
000" 0LT-000"T¥T {(vas1) v 0SE’'T oD KaTeay voueuyd
: IIT s3aubreH enyayed
268ELZ-000°TST  (986T) 6
000'59Z-000°EST (SB6T} ©
91z’ 002-000°61T (v86T) 9
006 ¥6T-000' LTT {£86T) 82
000’0ST-006'¥ETS  {(ZB6T) 1 0SE‘T ‘o) A3Twey 2oururl
- 1I s3ybran enyajed
Bbucy o@o1ag P1o5 Eatun EEFRLTIR Iadoterag/Ioeloaa

22IY 9SNOH

s3uswdoTand[ TeT3UapIsoy ATIWed cumcwm

teaxe jeyaew Lyvwyad oY) UTYITM SUCTITP
=uod puemap pue Arddns osy3 yitm Burjoviajuf eae s103oe]
3o XA3sraea ® sajwOTpUT ‘9geT ©1 g67  woxy sauswdoroasp
TeTIUapTEax L10jusauy BUTISIN® Jo TYemeg U GOT3ISNIIH00D
S,TIeMRH JO jueg ouy Aq bGupisyy bulmorroy eyl

38¥aIvH bujsnoy ol

*suor3ednono Teyaobeueu pue
Teuoyssazoxd syl uy Xyraewyad ‘psjeonps T1om 99 O3 puay eaae
Y3 uy \IINPP YL ‘000’054 PooOXa O3 PuUsy SOWOIUT [enuue
IFaylL,  ‘ueIpITy> puw suosaod pabe OTpPpIWM MIF YITA ‘sproy
~BENOY  IPPTO PUR Sproyasmoy bunok jo sowaxyxe oyl SUTYIUOD
juembas ,BUTENOH ITUA-TITNH UY SPTOYSSNOY S1T1QOH ‘bunox, syl
'10°8L 3I0WI] Snsuad’ jo juasxad Ty xsAo burstadwop ]

. «Kicbayeo STYY
uy TIP3 30eIJ BNSUID sTYI UT SPTOYSSNOY eyj FJO ussied 7y
K1evmixoaddy -ebejuta 3usdaz Jo puv ybJY °IT sanfea ouoy
oy3 ‘uyeby -obuex pop’0Sé O3 Q00’SZS SY3I UT pIjRIIUBOUOD
Bowoduf ayeyl yytm ‘Juswbas-qns 3saT3 eyl ueyl ssey Araybirs




lVNI

3101320 18N
£1ddng
purmag

nyeo Teajuad

707320 39N

K1ddig
puewag
eng

3157320 30K

A1ddng
. puvwag

Iajus) ueqan Axewiad

9701 9°8 95 ., 6°€ €1
6762 6°62 8 62 L*62 L°62
S op S 8¢ ¥'st 9'¢g 0°1¢
08 vy 1 24 ) 61 v'o
[ A4 6°0C 6" 91 6°11 6
6°0¢ £°52 £°1Z B° €1 9°6
Lez1 0°01 6°6 £'8 bt
preLl F¥CTLT 7Ue9l (AT 2 L* 65T
1°s8T  E-TOT  T°8L1 LT TLT 1°£91

AT 8°SE £'82 9°6T T°L
| 414 1°68¢ §°182 5 2ZLZ £*¥9e
8°8E€f  6°¥ZE  6°60L 1°262 pILT
5002 0002 G661 0661 G861

‘gppz aeak ayz Xq s3TUn 000'9% 30 S3

ITOT3I8Q IWN

K1ddnsg
purwag
nyeo

SpIM-NUYPQ B 9ITITPUT SITNSaT BYUL

putsnoy 103 puenap
1eiauan 3Jo Juawlae

&q sprm suotrjoafoay

39U DY JIeWTISS 03 P
dsg s,nynioucy 3o Ajunc) pue £3TD I3

tm0T2q UMOYs &€

Tun Buysnoy jJo Tieyloys
*ggoz aeak ay3z ybnoays

asn oaem butuueld

*¢ppz Ieak ay3y ybnoiyl aseaadut TITA
Butsnoy JrUOTIIPPEY 303 purwap 3JIauv oyl ‘rexsuab uy

*gggY Ut ©IIe JaNIEm JYY rq pios 2aam s3yun Ayyue3 ojbuys

Lp07 BWosg

-quondoysaap pasodoxd ayy yo abuea sd1ad 000°'091S

abeaaar 9yl UTYITM SITUD [ETIUIPISII 0] puvuap ajenbape

ue st ooyl ‘HUTISTT DAOQe BYJ WOIF UGS I UED SY

000°0€1-000"18 (9861} S51Z
005 LTTI~-005°501 {9861) z21
‘etu ‘g'u
| S R ST SN B |

IR A S

N

R

st

586

919

yreqd emeiwp-A1juan

{¥HH)

ajujodsso1)

:ouwuum 2INJUIA
SMODEIH UMO3MBN

*OJ0SBY PURUERH

gauswyaedy uapien PURUEH

S A R S

£

lﬂNl
Teru - {9861) E€T

00F‘89 ~000'SS (s851) €S tzL
00% ‘B9 -000°SS {vesT) 0%  LES
006°20T~-000°68 (5861} SOT 006
00088 -000°05 (vBET) ¥e1  "eru
000'69 -000°0% (ya61) 2ET 00S

009°LTT . {986T) 1

000’11 {s861) 1 .

000/SET (vest) T sz’
000'¥ZT-00L°SL {9861) 9F
008'¥Z1-008'SL {c861) 9 ,
008'YZI-00¥' 66 (res1} 6 [42 G ¢
009 0TT~00L" 8L {9861) ZE
000°sOT-00L’'BL (sa61) ST
ooz*vot-00L’'8L “(v86T) 2T 008
0ST‘Z6 -00078L {ca61T) SOT OF8
000°53T-000"ZET (rest) 9¢€ sSLe't
000°65T-000°0ET (€861} ¥2 00%’' T
000’ L¥T-000° 01T {zas1) 8¥ 1681
000°ce ~000'6Y (ce6T) 00Z 009
000’88 -000°18 (»86T1) 8T

*e*u -000"6L {z86T). 05 0S¢
SBuwy ©ofIad " P1oS saiUn (33°B5)

umo], TURTTTTH

nu:umuuumm Bovaxel TUETTTTH

1a1beis aea}
uotTIRIURTd TV

otdiems-£a3uap
entng ¥ OUTXTH

otdtep-Aajuen
vuoyy

A3peay sosuvurl
g03vasT META enyated

A3tesy aouvull
Juey emyates

X3yteay aoueuld .

BPTTTA ©Pnyatead

Jathors aean
suapavp 263170

uos ¥ ysuq "a uyor
: .. RUNTIM

ojdiem-L13uso
OUTAIH 7 ®TuUOYI ‘ejoniy

ordreg-Ax3uan
otdyem) e1ONy
Fadoyereq/iootold

eaay Butayl

ByuUSHdOTaA30 TPTIUIPTESaY ATTWR3-T1ATNH

M

()

]

£

S I A




—
Ll
.
—
]
y !
-
'J
-~
v
o,
|
-
t
¥t
]

-9Z=-

‘BUTATT 3O 3FOD By3 uy
Yimoxb ojerspouw v buyurejuyew apyym ‘TaaaY abem Teax asybyy
e 3roddns o3 A3111qe W, fwouosa 8yl uodn juspuadap Agprvamey
aq T1tm dnoab syl jo asmod buying aayaoszze oyy *E37TTUWe]
SWOAUY ajeispow jo puewap buysnoy ayy jo owos S531ppE TTIM
sjuawaatnbax 5,43715 aya jo 3xvd 5T ITING aq {114 I2Y3 5aTUR
»O1qepro3Ie, Byl -638yoviq Smwosuy ybyy o3 |WoOoUY ojeISpOl
aaddn ay3y uy buysnoy 103 purwap dn-juad ayy ajerAB[IT
1114 s31un poasodoxd asayy *s3tun Te7juaprsar posodoid ayy
403 3J2jysew yeTiuslod ojenbape ue Y 2124y ‘sysdAreue oeduy
butsnoy bButobaioy 2yl pue ‘III pur ‘1 ‘71 BUNTIPM (189S
pue do{aasp o3 TTRMEYH ysnT Jo £3T1TqR BYy3 uo paseq

JUWSEISEY Jorduwy

*K3TTIqRTFRAR
PUR] ueqan jo ainjeu BPATIDTIISOI ay3 03 anp Arredisuyad
51 STYL ‘sjusudoyaasp TeyIuspIuoaa ATTwez-Tatnm ybnoxyy Aquo
a1q1ssod aq Arqeqoid 111m Buysnoy ayqeproyze ‘snyg

*Buysnoy . ayqepaozye jo Lio3usAuy ue
Bututeutew sy yesy3zas ag TT1# sadi3 butsnoy T{e jo Xyddns
3y3 bursealour ‘a10joxayy “EBWOY  OTqeiteAa® 3o Azojusauy
burastxa ay3 ,dn PIq. S1adng se ‘gooyad Buisnoy buista
343 031 IINQTIUOD TTIM NYep O }OO3E Buysnoy sy3 jo yamoib
3o @3ea bursvaxasp oyl  ‘opys A{ddns ayy woxz

*6uysnoy patdnooo-zoumo o3
puewap Juajey ayj posEaIdUT ey STHL ‘*satun patdndoo-aaumo
Jo  Joaejutr ‘Tejuaa 103 LI3TTTINSTD  TRUThIEm °y3 paseaso
-UT pue s3oyad Tejusl uo smaianssaid paemdn oy paseozouy
sey sT4) bButsnoy tejuaa o abejaoys v poguaan asey ‘g3tun
TP3UdI  J0 uoTIINIISUOD BIRATId SY3 SpIEMO]} SIATIUIOUTSTP
bursevaaouy a3 YITA poutquwod ‘BgggT Atjaes pue S0L6T 93eT
243 butanp sumTuywoOpuos o3 SITUN TeJUST JO UOTSIDAUOD Byl
*Butseaxoop sy yoo3s bursnoy tejusz ayy 3o A3rrTgervear oyl
Bbuysnoy patdnaso-isumo 103 S3naTisqns syqeta v se  buysnoy
Teauax  jo  Lav1iqeyveae a3y buyzepisuod usuy

"saatad bursnhoy Huysta Y3tm @ped Burdesy sadsueape
uedT3Tubls  sjeoypur SPTOYSSNOY  +000°058 ay3 ‘uoas sy

9°1 6°T 9°1 8'1 2WOOUY URTPOH
9°¢ §°21 6°81 S° 11 dn pue ppo'ses
T°¢ e [ 2 M 3 666'¥YLS - 000'05¢

IMN...
£°0 10 12 €0 - 666'6¥S - 000°SES
S0 (31 1°1 Lo - 666°'¥LS - 00052
50 - L*0 €0 - g1 - 666'YZ8 - 000'STS
0z - vz - 5§z - Tt - 666°Y1$ ~ 000'0TS
L1k G Az - Wy - L T 00’0T$ ueyl ssag
nyep ﬂ:do Aﬂhunﬂu eMg on4a abuey amoduy

Z66T-L867 "S3WOSUT PIOYOSNOH 3O E53%Q U3koIn

1M0T3q usoys se ‘ZgET 03 [BET UsaIMILq samoouy
PIOYasnoy 3o °ypA ’‘xeyate3 3o I3vD woxy uyimoirh pajoafoxd
ay3 Aq pajeaysnyyy °gq ues ©3pT SsIYL ‘sabuex «21qepiogge,
UTYITM sawodul teex Iaybry szyyeex JXLew sproyssnoy jo
doqunu 1e3eaib v Arqrssod 3eyy sTvosez UOTINQTIISTP YIMOXb
BWOSUT pioyasnoy payoafoad jo uoTIRUTWEXD ‘IaA9MOl

’ *uUapTM 03 SnUTIUOD
114 . deb A3117q%pa0330, O3 ‘a0k 1od Juadzad 7z o3 T
Aq 9871 TTTM sowoouy Aryuwe; uetpaw §,nyeg 3vYl pur SINUTIHOD
BEPAIDUT JO B3eX STy Butumssy <aeak 12d juasiad 6'Z 03 5*z
U9sM1aq paseardut s31Tun Terjuspysos 3o santad abexsae ‘gggeT
wox3  -scwoouy Ayywey abezaae pur ‘sajex ISBIJUT pur 53500
Buysnoy Aq usarap ‘sjuswied abeBbyiow obeiese ussmioq aoush
=3I9AYP butmoab-1aam ayy 8T uosvaex tedyourad ayg

*883ex j8)Iem 3e 3ybyIano 9seYy21nd 03 Moy 00)
pue aaueisysse asyrqnd 2oy Az7ienb o3 4bTy 003 smosuy eaey
Ieyl dnoxb s1y3l ST 31 ‘sproyasnoy Auew 303 eroe3lsqo Jolem
® 2q o3 panujjuod .deb A3TTiqepacige, oy fxanomoly  *awoy
1abzey v 03 . dn-de3s, o3 ao Bowoy atoyy aseyoand o3 saTyImR]
jo Jaqumu as3eaxb v 103 suraw oYy popyaocad 9B6T UT sa33ex
Isaaa3uy  376yp-o1buys oy3 ‘’apys puemap ayy up

83TUN BIqEPIOIIV

) *aedotaasp 9yl Aq
pasodord syyun Buisnoy TRUOTIITPPP 2yl qIosqQe pINOYs 3IoyIew
24l "papIau ST edIR 38R Azvmtad ayu3 uryays buysnoy
Teuoy3TPpe 3Pyl ST umeap ag 03 uoTsAfouoD Teasuab ayy

9°B1  T°€T  0°01 8°s L1 "31971330 I
B°ZS Lros L9y 9°1y 6°8E A1ddng
Y'tL  B'E9  L95 ¥oLy 9-0rp puruag

waxy oyrey Livwyag




bt : T4 ~-Lz-

. “¥YBET_ ‘8z sunr  *9g5-a1d daodoy  "PEGEI-ZE61 "TYeMwl utr s3oea
Snsuan  'aalquwo) seary (eDTASTIVIS snsua) 83e35  Tyemey
*jusudotaasg ojuouonz pue butuuerd jo 3Jusmizedaq ‘TIRMEH

"9B6T
94 OJTuWouoSy Tenuuy 986T iITemeH
Jo AwoUooz Byl ‘uoysSTATQ SIEATrUV oTuHOuOd3 pur yYoIBASYY
*3usudoisasg oTwouocny pue Butuuer{a jyo 3Juswyzedag ‘TTemen

L1861 ‘I133xenD 3SA73  *JI6dod oTmOUOSH pue (E513
~513e35 ATIDIAVAD  *uoTSTATQ sTsATeuy oTwouosy pue loIeesay
*juaudoyassg oywouooy pue buyvuerg jyo 3uswizedag *TrEMRH

“SB6T °£86T-8561 :sIunoooy oinyjpusdng puv SUOSUT B, TTRMEY
*JuawdoroAsg Ojwoucdg pue butuuerg jo 3uvemyaedag *TIEMRl

—_— *986T Iaquoosg
.3DBIAISQV TROTISTIRIS V19861 J00W BILQ TTOAEH JO 93895 oL
“juawdoyeaag Siwoucdy pue butuuera jo 3usmiaedag -yyemey

“¥86T ‘AIne -Eysvosaocg Ajunco pud
23835 _peaepdn ITSPOW UOTIe[NWTs pue uoT309{013 STwolod3 pue
uoTieIndog TTeMPH  "UOTSTAIQ STsATRUY OSTwoussy pue yoaeasay
"jusudoraasg oTwouosg pue Buyuueyd Jo Juawjzedag “yreMEq

' *L861 Joquaadas *Bobey puw juswukoldng
pai3a0d uo 3zodey v IYTeAEn U] 5[{03Aed pue juocuiordmg

*LB6T 9867 ‘SUOTIRTaH TPTIISNPUI pue xoqeq 3o uamizedag yivmeny
‘IaquasoN *TI1I pue I1 RPUNTTBM ST17J01d 538kng -yyemey ysnq

‘LBET
*SE6T 03 SUOTBTADI TUNUUP pUR B/{T YDIeW ~NoO@ ©3eq 95303 Toqed

Isnbny ¢ suerg Juawdorsasg ey3 o suor3jeoarrdmy juswdoroasng "SUOTIeTAY TeTIISAPUY pPUR  doqe] Jo Jusmyaedag “Tremry
TeTauoprsay,  -butuueld TeIsuen Jo juamxedag  “nynfoucy

"LB6T*ID0 °STTjOIJ PTOW=ENOH HHOOIWY °VA ‘xeyxyea 'yovd

"E861_Joaquaydag -Jyemen 'U{nJOUOH WY SUOOUIG BYeN

393 S31qes ejeq weibodd EOT361303S pooyioqubyaN  Bnsusy "LB6T°I00 ‘'S3I5w08I0g ojydeabowsd ‘wA ‘xeyITea ‘1ovD
43 jJo neaing buyuueys teasuen 3o Juawizedag “nynyouoy

— _ *TTemMelH
"tB6T 1aquaydeg *Jyemep ‘nInjoucy uy spoo JoqubyeN ‘Jiodayg OTwWOUGSE Tenuuy t9R6T TTOMER “TTeMPH 30 ueg
d031 S$31qQe), ejeg w@ea

13 SOYISTIEIS  pooyIoqubyeN  SnBUD)
43 3o nedInd -bBujuuerq Terousp jo jusmiaedag *nrnyouoy — __ "9867 ,PO3TSTA3Y Hursnoy
30 A37T19wpa03Jv, TTEAEH UT UGYIGAIIBUGH TYRMRH JO yueg
‘0861 TYady -Fysk{eliy oen pueq

UeTd Iuowdoionag *butuverg Telsuss jo juswiauvdag ‘ninyouol “L86T O3 EBGT ‘*TICAER Uy UOT3IoNI3IBUO "TTeM®H 3O yueg

~L86T 3990300 ‘6 "ON ‘I sunjop * «370doy *£861 Isnbny/Atne +SpUSAL BROUTEnE  Y1yesey 30 jueg
WolE3say  gAH.  *I00@  weTTemRR  *nweang BIOYISTA TTeMeqy

*310dsy yoIvasey yenuuy 986T °nE2iIng SIOITSIA TYeMEH S3ON=TuFaTd

VR Do n N o SN s N e T G (70 ﬁ:.u_ C C 7 Y Ty Y My o

e e eera T RN el e e Tim e bkt f e 8

\
N



[
LEACh

. cait an gor LIS WU DAY .
# - 107 a- ceg 9E* S i€ JZIE HH 9AY. . } . .
\M.“ .u“..n mMn._.“ M.....m.“u- Mmmw na,m._w”_wmuﬂn *g1obeury Te3Tden JUSWUOITAUI pue ‘SIURITNSUOD
e’ 5t 6% 280 e g : " pweyskg orwouoog o7FToRd VA . fxezayes ! £25a10
*LT1 FOSE SISSlk 1161t oo HOI1YNd0d 845 9% 3 913108 VA FAed TIW0 §
H1MOMD FIHLHD 15y33ypd  319adn 5NEN3D wma -
ORI chal=-LB41 ChiT £861 0oBs1 98-L8 120
S*B7 [=Ui] WA Faa- 1 &£8719 L0 0 GEGLS H¥3IHI10 .
c-z ascT zc 80T =z nisl Moy
g Tl MBRBED 1°1< THLET Lren cORLT F1IHM
. HOFLINTIXISIT 309
& 15 00z LA Iy NY14a3W
PRl &7 1T - J9y JouMasy
AHR BT YA 4 3 riog F A acog +52
v 8 <eCE L <) o9EL v EBCS -8 .
Fyiie 4 FAS . | P i | &tro0l < ol Letrs +5-St -
[+4 o EO0ORT | St vt j21+] gkl 1°6Z 000 Fb-n%L
REBY aRTCT ok e | bl PELTT &T-Tz
b £ G 'z &L08 2'e BFIB nﬂl.h—
(=2 QuiL r-e angs 96 cB&L 91-ci
ol BBLOT FAR ) TBBS6 [=3 | t1otrot 11-G
'L FbbL B L obeL 2'B teLS t -0 .
NDIINGT¥iS1Q 3oy oo -
nyeg TeIUD
9 1510 ars ozToT £°1 10¢ dn 00052 ¢ ) 40 1 n:w-
S'EC ObOL vesC 6209 v"9 estT 66602-0000G % 28-€L 3091y SnsUDH
L el CLee FAS v £B8ER £°0Z LILY . &bbHLE=-QNQEE )
Sl trtct &6°C1 L&0Y L°SC FA ] -1 SLLVE-000GT ¢ .
PLTS I e 8'91  gssh £°vT  bISS &66ET-000ST & 8182020103 ue o3end tgnsus
8t gt 1'% L9381 ot c0ac bbEPT-00001 % 3 TeET P 3 ﬂ,_._—. Le6l D 0861
FAS FEIL <5 NLET Fall B 2¢5C &hbhe O ]
AUDSHT GTOHSEROH ) SIY0d3d ISYO3H0d DIHAVHOOWAA
.\. LU TS 2194adn % SNENE)
Tael £861 oHet .
wetr cLGt $ 6TICt 3 £0582 LS &mmﬂﬂ . AN Hil Ho1G3W ¥ XIQN3ady
rAAS 1st< * vE&sLt t LES0F % 1984 L INT HH 2AY
Tt eLe $ LyYOLl * bI&ET s TELTT T+ OH1 HYd NYIQ3H
A | bt 2 $+ C1ISEH 4 4F9GIH s ttSEC -] . OHT Hud any M
rA o | 8801 t OrCt $ 121 T 1+94L < NI Ylldaw) xN2d
%0€ &1 1-s1E1 PRIt gecoe ($71IM) ONT LOL
21— 10°0- LY B %. oR*g 3215 W94 DAY :
avid 10 L0 0- St L Y A% o L 3715 HH Ay ;
el Fim 184S L'2 et L1102 S3AIIWYd
A Sl | Loal L=tl- F &4 856.L5C 0S4 SAI0R3ISN0OH
Vo | 9855 s6b6Lb LEPTH F4 1.¥4:] HOIlvndod
HLMQY9 ASNYHD 15933404 alvadn SNSN3D 413 Nygdn AywHIud
TYANHY Zh61-£Bb61 cobl 28461 0oBs1T <B~£4 13
PR, e - —— — . - [P — —— —
L2 T OCy oo o 3O 2¢O O )yt )M oy oo mm
N RS S MR £ LA S VPR Lo A S L 3l P .
/ ./




A SR D SR R R A O R S
LR SoeEl m.mﬂ. Lilet =0l (N} foicd S DLbAT LD
Pt | RN L] 181 Zeant 1'el Y691t GESPI-OOGORT 2
Eerd | arist a1 00zt It 1] 3 GRErT-MINGET T
b % Lol LTk 85T nTey teTEl bbb T-0000T ¢
Lo 50hL3 Al I [A) -1 L0z ehPLE bbhh -0 s
FRIDIHT TI0HIEN0H
% 10053404 kS 3ryadn % SNSMAD :
Taol F4:1:3 B 0B&1
L * 8regt + B&IIL ¥ Scilc + SNT HH RYTaIN
654T 1 StoBl $ LLVST 1 SoekT * JHT HH apd
[A et + LZB08C $ Otgtro ¥ HLGCC $  JHl WYd He1g3ad
Bl&C 1 LLit § 65580 F OL0LT s T WYY Sne
Elé& 1 O0RT1 1 27801 ® HISL $  OHT Yilavl, Y3z
°°8611! [0 daraind | &7 6004 L2 4 (8736 JHT 100
[A R es g =) a4 3715 Hwd oy
L) B ci'e =) I dZ15 HH 9y
SEI00T rOOZHL 1&9L1 SITIkd
Bueaol ot L =t bl Fale)dnd SA10HIEN0H
LA LG9O8 FerelR SFETPL HOTLYNd0
HLA et e 15w2340d4 3Luqdr SNEN3D
s SEeT~-2861 cobT LESRT NBE1 nigep
6717 1659 r Ce F2L0L Lr0° L5CI9 H3IHLIO
8y L66L 59 18cL &g 8187 A4
G746 SHEST LI 4 £216E &°gC BRILE 31IHM
NOTLINAJULEIG 3avy
176 &9 1*4C . 399 wNYidIn
trol L -T2 T°LT 39Y 5IYUIAY
L5 nepe &'t 0Iss o't Tp0r +59
Qe oL &% beee c* SIS $o-G5
Py} 52121 [ = 8cls L +ETL S-St
rres G0Nl A ot LTLLT bl 1 ] e bt-02
Pl ToIRT 05y ZLi871 a-at FLaBl el~Lo
Tt FLITT ol L1kt 8l 61671 12-21
Bt ~IZM v'e 166 &L o 1-Z7
L kGl z1 &CBET 571 hdcsheivd | 11-s
cte 200N e SHOTL oty E R b -0
HOTINGIYAEIq 3ny
T a 1tLiT 1°5 OZST B qQ Toc 40 QU0SL %
boel A ftha) 891 bbbt FAl 4 S&aT 66602L-00005 ¢
£Tng L&b° L1 (3.0 4 roer gLLC &466L-0008E ¢
L) wLLe £°61 C9SH 1*oc LAt S&4EL-0005T ¢
1°8t vELG a-a1 tass R - 3t =111 £660T-0005T 3
1°01 518 A | oo 1°81 056%: L8646PT~00001
s'e [: o 2l c ot Lo ¢ LLBS &bbE -0 s
34HDINI @I0H3SNoH
% 15vJ3404d % 3alvadn % SAEN3D
cbel £B&1 08561

(U R DO R N S VU R A S |
/
et ghus & 9801 1t EBIOL + 9BIOC + JHT KU tielaze
81 o Fap T SobLL L § 4 4 OR0LC H JN HH &y
w61 -} 2 T OLIOEGE 1 2F1CS + LECIC Tt JNT MY tRLGEM
iett |3 $y $ L9£8% $ ZE05% % 90L5C ] JH) w4 oay
ot 1946 + CBab 106 $ OB&S *  JHI Wl1dvd MH3d
b A% W Lad-TA | B E&TI AN [ A {1y 471K T LD
kAR o 10 0- £8°c =32 b Le°c 31T HYd 9
“rro- TO 0= £6°C S8°¢C BG % 3TIS HH O
et 8Ll 10542 £BL8C 926CC ‘ SEITNL
b3 0 § LETC ol LT <Bigg SQT0H3EN0DH
et &10L &BLBTT CLICTT £EH00T ND 10N
HIMOYO J9NYH3 15433404 31vd4n SNSN33 NHYO "edinzas
UNHNY cbbl~LBol -~ ThbI £LB&T 0BAT SH-~iR 13
5465 <B0LE LLs vhitE 4755 12202 H3H10
£ L0171 <"z L0s | £5Z g
B FA-3:04 ] 160 18?1 Nt 01251 31 1HH
. . HOLLIOATMICSIO 3DvY
1742 - 9 ic A9 IR
6T 1°8c a 9 2avr Javyiay
P c5h! 6°C 191 o' vo11 +57
95 &t52 -3 eboc vt 08ST w9-55
T°13 8705 9°8 0oZ9L L sSL9E ¥S-5b
Li bt LTEOT 1°6C b6L0T 1°&c =I-1_Y4 bh-0T
8 g1 089 (o A 4507 S°91 OLLS 6Z-CC
&4°8 &t0Y s 1162 S0l FAL: [ ha
&8 L90% B'S Ba0t £°01 Sbkis Fi-c1
£t SL09 gzt Ziis L4 1 55tS -5
103 FLEL [ Aei} oYLt B 01 oZet t -0
NOIINAIYIEIa 3av
I*% Litr 51 Bl 0 L *
A 3] H-L4 c' 1t 2811 e'r 671 .
2°e oOGLT t ic &B8HC £°6 rze H
o 2T £E5T [ A <t T18C il Il Shel »
STl chan L b pof et =2 % 1207 :
s°e Ses a0 LA R ey ey :
er? :1: 74 '8 &R G°E1 P | oA e -
SHOIHT ATRHIS N
k4 18v¥23u0d % 3ivadn Z ENSN3D
411 £B&1 - 0B&1
%y Zebz + 64915 $ LSZ&C $ SOv6T $ JNI HH NY 1930
56" =33 b5 4 ST $ 0561 % BLOIC L3 ONI HH 9aW
%21 &0t2 $ O0KIC 1 16482 % 182681 % JNI WYd NYIG3H
%61 i -10 $ 69b¢E $ CLCTS & Q440T + JN] dud aay
%0 ¥Ze % LIBB s L6864 + 7055 $ OJNI YiTd4yd H3d
XL°E £ £ iov O SEL £reet ($7IW) JNI MOL
\



'yA ‘xe3rTel ‘IOVD t@2IN05

- - £B/91/01 3LYG . YA “XYUJMIYY ‘TaYD £B6T 1HIIYALOD

“SyYINg £B4T NI A3SS3YAXI IHY SIUNDILA ToHhT  TLBLT ONY
0841 ¥0OJ SHYTI00 LIN3YYND NI Q3ISSIYJHXNT 3Hy 53UNDIJ JHOONT T
"y3MY 3HL 804 FKOONI 37aLTIVAY
TYi0L 3HL SI 3WHOONI @I0HISNOH  “SWNAIAIONDI J31Y7T3HNN -
aNy S3IMIHYS 40 3IHOSNI 3H1 S3ANTIND IWOINI GT0HISNOH T 2INVLINOIH]

nyep pue T0°8L IDRIL SNSUID

_ ) . 1°49 £58085 &°57 OZLEYS L9 LIZShY Y3HAID
J¥0dFd FITI0Nd GTOHASNOH MUOIV A 15802 £z SGO&T z°C £eB91 “aee
. tog BYEETC 8 1% 069082 1°cC [ =l et 31 IHH
: ) ] MOTINATYLSIA 23w
g XIgN3dav : 6T Rl S~ 18z 399 HWYIasH
§ & bs 8-co FAR § - 39Y 3auy3iay
1 .
: pror 0BL48 o YLZIL £°L 89555 +57
! 1°a 12L69 98 95514 c'g 95089 +9-05
+T1IT OTBLE f~h -1 9582 g'e SLibL -5
! 162 ZeziiC L-E 4 [shal lird 9°0C  <IBYSt : b=l
- : 5*Z1 LI | Zopt &6£SLT1 Lo SI9LEt &en-T1
; r-B =39 it &S agbsL - Fad i cOoe -2
) PALE SL580 z7L ZLtes 0°8 PBITS al-2:
. c'or . LTsEe T o1 [l S°OT. &basL : 1t-5
1L ELLTT Lt £4£29 &L ¥S109 v -0
. e NOTLNATYISIO 35V
: L1t Zr1ig &8 $HSIZ c'c £915 dn oGl ¢
081 STHLY z 9t &BT1L £*9 Li5pb1 HLLPL-0000S &,

PRGN ol waalY oSN oo SN e SN v SN st Y st N s S o Y ot Y I oo It Y ot AN o S ot SRS A

SIUUTEPURETRE ST SRT ISR LR CENL> IV TEVE SIS AL e e A Al Ll R A SR i X AT e e ST TR S LR A A - -




974252
0’0 ¢l
"8 CTevOT
ot F&5L
o0 ]
[th ] o
6°0 vecl
o0 ]
0°Q 0
g b
o0 L]
o0 o
(i ] o
o°Q 0
<0 2151 4
1'c OotS
a0 L]
LLh ] [
0o L]
T L2
Q
QLT
T80
[ALt
]
o
1]
Qo2
1588
]
1eaac
[ 4 ot
?188C
SBLT
c&S
c7ER
1218

2"3  TEBHI
Lt L2aTh

'3 ot w2 |
"= ESLT
gre Erosl
31 Le3:
0T oenp -
] Zt51
% LBLT
SATOHASNOH

F €2 7 ©3 13

svrsdsssvesncasinrnennn

**'ENDILNLILSNI
troTEesesTesessEonstTrecYSUSYY AMYLITNH
“TrSWYd 3047 “S3LIHM F SHIVTIE ONI MDA
R LR R R e e
" T INSHADIWENN HOIH “SATIIHYd Hood
TEEeRertttONISNOH HYM=-1S0d *3WOONI MON
**'SHANYOM WUYA SHOONI MO “SHYvd 398y7
PrUsteerreseseetttEMIHYYY OSADTEWI 4738

et eerereseteneitesenguouy TUOH S-140W
setotstssEesesIScttONISAOH TYNDEYIS
FrrrertreSTTTONISNON AT AMSA 3INTVYA MDY
TTerTessss s et tOUIWY ANSWIYIARY WHuNd
TTTTETN NUALSUIHLIYOM CESHY3J0UN3 NY3lcy32
sesiTesarecannaceennesteser  GUMDL TIWME
TrTeresEeewe TTTTTOMISNOH Y3470
**/L1T160W HOIH “S338IL3Y 7 SWY4 ¥3970
tTTtTeTTRSSSesSsSSS St o tIWIMISNANT MM
TToTsETeetetiSHYYL A ONISROH TYNOEY3S
freraEeeesesTescctONISADH YITT0 ¥ SHUYS
“** - SITAIMUS 311900 ONRDS
serrresmesesescssssesesseggIYUYY ONOOA
TTTTONISNOH 3NYA WSHBIH “IW0INI 3341
T TENISA0H AN3Y MOT :SHOYT MOOd AY¥EA
**TONISNOH YANIY @70 “HOILYINd0d Y2370
*Ttld9/3SN0H ANTYA MO IWOONT AIH-H3IM0T
***1H3Y MDT ‘3SIH-GIN !EXHIYNE OGNV  dSIH
TTTTTTTCONISNOH AT0 AYM3A “S3ITIMYdS HODd
TeertescreiYIN OINHAR CNO1LYINGOd 3070
TTTSILYLS NUILSIMHANOS “SIIHYLSIH 9nnoA
TTTTTTTHYIN0D 3INTE "3IHOINI I IH-Y3MO0T
s$ree<tececegyguy ISIM-GIN ‘¥3070
TETESRTEsSesssesssSsmettcCYIUY 3SIMHOIH
s|ecectttSINZONLS ¥3QT0 ‘Sy2yy 3937100
sdresesccnacass o UngYYONICHN 20377100
TTTINOINT QIN/Y3IMOT R GIH *SLTINGY ONNOA
***t0aHDD 3NTYA/LNGY HOIH DHI Q1W-43ddn

P R Y

FTESTETeSEETITHETION 3NTA CSHOINT STOOIN -

sree e

* Y UNIYATTIHD . Y2T70 HLIM S3171HWA
**CALITISON HeIH *S2ITIMP2 DHNDA
TTeTe st rSgunans yuem-1504 S3TTITHYA N300
STTTTTTCZHOONT HOIH AM3IA CSEUNENS YIM3IH
STTSTUUTTALIENA] MIHOIH *SIITIINYA H3OT0
TeetTeTessssSRressLeentTetEEHNANT HIMIAN
TreTeteTe R EsstetgaUnINS J2HSITAYLSI

assae

MNOIL4IHIS53a

-
~CeN-ohO>~ ol
I TOO@AWUUUUOAWWRHHWLLLOOLI L I D LXJAJILE

SdAL

NHDIOY NHOJY

nyeg

1¥0d43Y 314084 QIDHASNDH NHDDY

i 373
cBby
00 1
a0 o
00 o
00 0
00 o0
00 o
oo o
00 o
ot 0
[P ] .n-
G0
o0 o
o' 0
0G0
00 0
R )
a0
LTI
a0 o
.”.qn. 'Y
00 9
Y Rg ) ]
0o 0
00 o
00 0
00 . O
0°0 0
0’0 0
0'0 o
n'0 0
oe 0
o0 0
DS 1 -n.
n
o
4318
&
v
921
(1]
Obe
0
0
o
% F1:1%
SQoHaSNOH

evevasasmsassnsareccvsessasaunTINITISN]T

secessctascssrsararsarecrrpymuy Aud) 1M
**TEHYS 3047 "SALIHM F 53978 NI M0TCA
teesasssmreerastasanacase e roNNY UG
** LH3UAOTGHIND HRIH *‘S3IIHY4 ¥DDd
serescecscrGNISNOH MYM-1504 “IWOINI MUY
** TENIHOM WHYd IHOINI MO SWHYS 394y
feetesreresetrSEUANYYY QIA0NEHE 4125

TrArrrsrccOMISHOH TTWHOSYES
*ONIENDH 4T0 AY3A INYs MO
sessssserssstectBYIYNY IHNINIYILIY YENY
"eCtEN NUILSYIHIUDON °ESNPILONNT HY3LEW3D
R R R e R g ) 1o}
....l..l...'.'l...l'l.lillm—ﬁﬂm—l—n: manD
" ALITISDH HITH *E33HIL3Y % SHYD Y2870
teteectrunnssansrsase e squINIERANT TTHNNY
TereresssetctBuyued gy OMISOOH TYMOSY2S
seestessecerinat i ONISNOH HAATD ¥ SWUYL
sessersessmcesisteg3aITHYA 3TI8DH SHNDA
“ssssicstsesaenrressva s rgarIYS ORNDA
*C*ONISNOH 2NTWA MZHOIH "IW03ONT 30aiH
***CCONISNOH AN3Y M09 1530uN8 H00d AY3A
* " *gHISNDH TWIN3Y 070 *NOILYIN20d U360
¢ tldvy/35N0H 3NN MO 3WHDINT OIW-Y3M0T
* " 1t3¥ MO *SSIH-AIW ISHIYTS aNY | JdSIH
vessecoiONISNOH (70 AM3A ‘E3IMIHYS YDOd
reresseestoXIM JINHLA NOILYNLODL HITT0
**°S3LYLS NNILEIMHINOS °SOINULSIH SNROA
setetccyuUTIOD 2009 3IMODNI FIUOIH-YSN0T
seermesvesrcssssergUaYy ISIY-AIN "HIATOD

sssssasiestasr s epyayy ASINHOIH
T*SINEONLE WIaT0 “ew3auy 3937193
SrsmenressEEESCSTIRAMNIYHOEIINN 29FTWC
* U SNOONT QIWAHAMDT F OTH C5LTNGY DHNGA
" T T0ON0I SNYA. ANEY HIOIH DM QIH-424480
FressersessrrydTN00 3053 SO 23AIH
SessesTetYcNZNANINDG 43300 HLIM S31TIReL
sremsrer oL INNS0H HOTH SSITIKYS ANNOA
srersetTgaunAng WYM-1S04d ESITTINYR N300
*eeteteCSHODNI HIOIHW AE3IA CE3UNANS HIN3H
SettTttecALISNGA YIHSIH *E3ITIHYS UEdT0
.l....l'l.l..l..'ﬂ..l.I...mmgmsm mm:mz
temeserseseccorrar s 5UNENS GIHSITEYLSS

L]

tneem

seren e

HOIL<IB3S3a
NMOJY

10°8L 10wyl SASNAD

140434 314084 GTIOHISNOH NHOIY

(4
t
¢¢'!mmﬂmuilJlJl.JI'.lI:IDMNIHII.IUILI.LU.L'SIBII:Iﬁ‘-'"'-""-"'l"::l‘.:-l.l.l.lz =



YRET ‘87 aunr *96-21d 3ioday *yeel

= LE6T °TTRmEH UT S3DOR1L SNSUI) °*9IJJTUNO) BRIIY

TROTITTIPIS  BNSUBD  33eIs  FreMe) jusmdoyaaeq
oywouodzy pur Buyuueyg jo juawmyavdag yyemeq 1921008

1.7 LR g 005 (SJETTO luay SS0U) UETPI| f
1DATONIIN J23vay

jal 4 | 561 |78 | ST 11 wooy Ja4 sungieq
840 40 0" ] JUadrag
1S31ufn paTandan

2018 Ry poeg 28 : 1] PP TENZIN-JdWA Juatuay
. 1S3TUN) PRTANI2Q

-1l c°8 0 oz Ju2TS5URa) 40 juede, Judsuay
:1s37Un Butsnoy tejog .
F A 1 |4 4 c'0B LS4 .me:uu:uum ITUA-1 utr juasiag
$53TUN burancy 1ejoy
Rl SN BZ0°Z6C BIL* 1Y gZ9'e S31TUf buteEnoH tejog
ISL°EC 955°%T 10" Qg 2Lt 1g (SJAe110P &i41) .
BWODUT ATTWEJ uURTpay . ;
Ly 28 1t 9z pasordwaun jusosay SATEVIYVA Q3IDHTAS 30 :

183404 JOfET UBT|TAY
ed SoaE AR E AUVHHNS TVYOILSIIVLS SNSNID 086T

gy e, PRl 043 AMENORLS [00UDE ubi)i Juanabg
112D PUR ST SUBTUBY
Toet 21 b | a1y uJog UDTaJU04 1uadday 9 XIQH3dav
£°8c (10 < g 9L (L) : A (8JEar) 204 urTpayy
S1°¢ =% B [ TA 15°¢ PIOYEN0N derg
SUVZUd 30 Jaquinll FORISAL
O EAT  RIT*0OLT ot 11 LIS SRTOYasnel o Jaguny
169 54 8935 C?. LLS Y £18 T vorjendod jvapIsay
ATEMEY TWiEH 10 T8 BYUETIEH
40 @i1vig pooyaogybyan 3aea}
sNsuan SNSUSY

= [=Z CZ7 0O 02 02 02 2 33 ¢33 ) .1 ) S0 T s R e R et T

R TV PR SV PR Y : 2w o

N



i

=)

-

B |

J S S G |

C..J

]

£}

L4 3 D

!

APPENDIX G

Environmental Aspects of Storm Water Runoff
Wailuna IV Development

by
Gordon L. Dugan, Ph.D.
Environmental Consultant
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Hydrologic and Geolegic Characteriatics of Oshu
{Source:

Figure 1,
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Table 2

Estimated Storm Water Runoff and Conatituent Changes due to
the Proposed Wailuna IY Developoent, Southern Oohu, Hawvaif
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b) Bosed on a nitrogen value of 0.88 mg/L for undeveloped (1987) conditions and 0.50 mg/L for

a) From "Rainfoll Frequency for Cahu" (Giembelluca, et al. 1984).

full development,
c) Based on o phosphorus value of 0.09 mg/L for undeveloped (1987) conditions and 0.57 mg/L for

full development.
d) Based on & suspended solids value of 1000 mg/L for undeveloped (1987) conditions and 250 mg/L for

full development.
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APPENDIX H

Preliminary Geotechnical Assessment

Watluna IV

 Harding Lawson Associates.
Engineers and Geoscientists



Harding Lawson Associates

Februazy-. 19, 1988
09560,008.06

Lusk Hawaii Builders
98~1910 Kaahumanu Street
Pearl City, Hawaii 96782

Attention: Mr. Brian Yahata

Gentlenen:
Preliminary Geotechnical Assessment
Wailuna IV

Waiau, Hawai i
’ INTRODUCTION

This letter presents the results of our preliminary geotech-
nical assessment of the site for a residential development,
Wailuna IV. The site is located on a ridge above previously-
constructed residential projects by the same developer. Con-
ceptual designs include extensive grading for roadways and
building pads. The major grading work will involve cutting

higher areas and. £illing a 50~foot-deep gulch that crosses.

the center of the site.

The purpose of our assessment was to identify geotechnical
engineering concerns that could limit development or should
be addressed during design. The scope of our services in-
cluded reviewing conceptual development plans prepared by t:he
Project Civil Engineer and performing a geologic reconnais-
sance of the site. Our geologist visited the site on Feb-
ruary 4, 1988.

- SITE AND SOIL CONDITIONS

The site is a relatively flat area on the crest of a ridge on
the southern flank of the Koolau Mountain Range o©f Oahu.

There are major drainages in deep gulches on either side of

the site. Within the site is a small gulch with a drainage
area that roughly coincides with the area to be .developed.
Slopes range from about 10 percent in tl'fe flat areas on the
ridge tops to about 50 percent ‘on the sides of the gulches.

; Colorado Texas
Engineers Pear! Cily Business P1. Teleohone Anzona
and 803 Kamehameha Hwy. Rm. 404 808/455-6551  Alaska Hawan e 1507
Geoscentsts Pear| City. H1 86782 Callorma Nevada
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February 19, 1988
09560,009.06

Mr. Brian Yahata
Lusk Hawaii Builders
Page 2

There is a paved road along the highest ridge on the northern
edge of the site.

The site is covered by various types of vegetation including
grasses, bushes, shrubs, and large trees. The rock beneath
the site is basaltic lava of the Koolau Volcanic series. The

‘original slopes of the volcano are reflected by the flat

parts of the ridges. The gulches were formed by stream flow
on the slopes. The rock has been subjected to weathering and

there is a mantle af residual soil at the ground surface un-

derlain by soil that displayed the relict structure of the
rock. Soil with the parent rock’s structure is known as
saprolite. The residual soil observed at the site is about
1/2 to 1 foot thick. The saprolite is probably many hundreds
of feet thick and underlain by less-weathered rock. :

We collected samples of thé residual secil at the site and
performed Atterberg limits tests for classification pur-
poses. Accord;ng to the Unified Soil Classification System,
the soil is a silt (ML) and (MH), similar to soils encoun-
tered in the previous developments., The test results are

‘shown on Plate 1.

According to the Soil Conservation Service,* the soils are in
the Manana and Helemano Soil Series. These soils are in Soil
Erosion Resistance Groups II and I,** respectively, which are
the least erodible of the four groups. Soils on steep slopes
are more erodlble because of higher runoff velocity.

From'our experience in adjacent areas, the.soilsrand
saprolite are stiff to very stiff in their natural condition
and have moderate to high shear strength and low to moderate

~expansion potential. During our reconnaissance, no evidence

* Soil Survey of Islands of Kauai, Oahu, Maui, Molokai, and
Lanai, State of Hawaii, August 1972.

** Erosion and Sediment Control Guide for Hawaii, U.S.D.A.
Soil Conservation SerV1ce, March 1987.
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of slope 1nstab111ty was observed on either natural slopes or
cut slopes by the sides of roadways.

DISCUSSION AND CONCLUSIONS
Based on our preliminary study, we conclude that the proposed

development is feasible from a geotechnical standpoint.
Concerns regarding erosion, stability and expansion potential

‘can be mitigated using currently accepted design practices,
'as discussed below:

E;osion

By filling the gulch in the central part of the site and
limiting new cut/fill slope inclinations, steep slopes will
be eliminated from the site. Site grading .will direct
surface waters away from slope faces and concentrated flows
will be carried in lined drainage channels. These measures
will mitigate erosion concerns. A related concern is that
there will be increased runoff below the site;' we understand
that the runoff can be carried by established drainage
systens.

Stability

By cutting the higher area and filling low arxeas, overall

slope stability will be increased by the planned grading.
Keying, benching and subdrainage of sidehill £ills "are the
accepted practices for prov:.dlng stable fills. Subdrains
will also be installed in drainage courses to.increase slope
stability. cut and f£ill slope inclinations will be limited
based on the results of future test borings and laboratory

testing of soil samples. If cut slopes reveal seepage or

other adverse conditions, additional drains or other features
can be installed. .

Expansion Potential

This concern can be mltlgated by proper moisture control
during grading, and by using less expansive soils in the
upper few feet below final grade. If highly expansive areas
are encountered at final grade, the upper few feet can be
removed and replaced with compacted f£ill of low expansion
potential.

Harding Lawson Associates
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From the point of view of so0il properties related to
engineering, the proposed site is similar to the adjacent
projects at lower elevations on the ridge. Harding Lawson

Associates (HLA) has performed similar grading work in the

previous phases of Wailuna II and III. To date, these adja—-
cent projects have performed as planned. Recent problems in
other areas of Oahu were caused mainly by factors which are -
not present at Wailuna 1IV. For example, the recent storm
damage in Hawaii Kai was in a valley area subject to large,
concentrated runoff flows, while Wailuna IV is located near
the top of a ridge where the watershed area is relatively
small. Alse, the movements in Manoa occur in weak, saturated
"Adobe Clay" soils which are not found at Wailuna. '

Continuous soil engineering observation during construction
is important to mitigate the above concerns and to check for
unanticipated conditions. As for the preva.ous Wailuna devel-
opments, we will provide soil engineering services on a daily
basis during construction to observe geotechnical aspects of
the work and provide consultation, as necessary.

If you have questions or comments regarding our assessment,
we will be pleased to discuss them.

’
RLS,‘EWSPMOS}% : ASSESSHENT

Attachment:m?‘isa'l X

cc: Community Planning, Inc./Mr. Bernard Kea
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