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CHAPTER 1. INTRODUCTION AND SUMMARY
1.1 INTENDED USES OF THIS DOCUMENT

This environmental impact statement ( EIS ) has been prepared to examine
the environmental acceptability of the East Maui Water Development
Plan ( EMPLAN ). An environmental assessment/ preparation notice was
prepared and filed with The Office of Environmental Quality Control for
publication in the Bulletin dated July 8, 1992. At the same time, a direct
mailing was made to over 50 agencies, community groups, and private
individuals requesting their comments, if any, on the proposed EMPLAN
project. Their comments and the County's responses are contained in
Chapter XI.

The Draft EIS (DEIS) was prepared and filed with the Board of Water
Supply, County of Maui as the accepting authority on October 23, 1992.
Copies of the DEIS were also filed with OEQC and mailed to the list of
consulted parties identified in Chapter X. Of the 65 copies of the DEIS
mailed out to interested agencies and organizations, 17 responses were
received. These comments and the responses are contained in Chapter XIL

This FEIS is intended to comply with Chapter 343, Hawali Revised
Statutes and the EIS regulations promulgated by Chapter 200 of Title 11,
Department of Health. The purpose of this document is to provide
information to public agencies and members of the affected communities
about the nature of the subject action; to assess the environmental
conditions of the properties involved in the proposed alignment; to
evaluate the potential impacts of the proposed action on the affected
communities and economic activities; and to consider alternatives to the
proposed action.

1.2 DESCRIPTION OF THE PROFOSED ACTION

The EMPLAN proposes the design and construction of water transmission
lines, storage reservoirs, and the development of source wells for a total
pumping capacity of approximately 16 million gallons per day (MGD).
This Plan is designed to meet the potable water needs of the Central Maui
Water District for the next twenty years. As the system is developed,
there will be periodic review and evaluation of both the water demand
and the Community Plan ordinances that mandate the availability of
potable water for future urban growth.

1.3 RATIONALE FOR ACTION

The Department of Water Supply (DWS) is responsible for the
development, operation and maintenance of the Maui County Drinking

1



Water System. The Maui County Water Use and Development Plan is the
DWS' long range planning document. The County's long range planning is
stated in the County's General Plan and is used as a basis for formulating
the nine Community Plans. The General Plan Objectives and Policies are
more specifically reflected and expanded in the various Community Plans.
Both the General Plan and the Community Plans were adopted in the
early to middle 1980s and the General Plan was revised in September,
1991. The Community Plans are required to be updated at least every ten
years to incorporate changes to population, economic conditions, and
subsequent shifts in land uses. The updating of the Community Plans is
now being done to assure that regional goals and objectives are being
applied to current planning issues. The Community Plan areas of
Wailuku-Kahului, Kihei-Makena, and Paia-Haiku have been determined
to be areas that will experience planned growth in the next twenty years.
This growth will result in increased demand for utilities, i.e. Water, Waste
water treatment and disposal, Police and Fire protection services, and
Solid Waste management.

In the ten years that have passed since the adoption of the Community
Plans, definite changes in the County's economic base have resulted in
corresponding changes in the direction that the County's resources have
also taken. In water consumption, agriculture continues to be largest
water user on Maui. Sugar and Pineapple are still the dominant
agricultural economic factors, although diversification in agriculture is
growing. Today, Maui County's economy has seen the emergence of the
visitor industry as a mainstay and economically viable alternative to
agriculture in terms of land use and as an employer.

The 1980 Community Plans were designed to address land use policy
issues in broad guidelines that identified available undeveloped land in
summary form, the Community Plan designations for these available
lands, and the subsequent County services that are required to fully utilize
these lands. In updating the Community Plans, it is necessary to address
the demand for County services based on the need identified in the
expanded growth areas, areas that were previously undeveloped. The
final conclusion is that all segments of the County need water to grow as
planned. Physical limitations of existing water sources have made it
hecessary to explore the development of water in areas of the County
where water is underutilized. This strategy is essential if the DWS is to
expeditiously address the stated goals of the Community Plans.

1.4 SUMMARY OF PROBABLE IMPACTS

Land Use The portions of the proposed project alignment will be
irretrievably committed to public facility uses.

Flora and Fauna No endangered flora or fauna species are anticipated in
the proposed alignment. Certain avifauna species may be disrupted

L.

]

-
.

b



(—

L—J

Y G

L

during the construction phase in the uninhabited gulch areas, but these
disruptions are not of a permanent duration.

Historic/ Archaeological Resources The technical study conducted for this
project did not indicate the presence of any significant historic or
archaeological sites in the proposed alignment. A project monitoring plan
will be designed for use by the general contractor so that if sites are
discovered in the construction phase, appropriate action can be taken.

Agricultural Potential There will be no major or significant economic
impacts to the agricultural zoned lands along the proposed alignment. The
DWS has done preliminary planning in conjunction with the affected
landowners to minimize Physical as well as economic impacts to
sugar/pineapple operations.

Noise - Ambient noise levels will be exceeded during the construction
phase. After completion of the alignment, the noise levels will not be
significant as water will be confined in the pipeline and will be quiet. Well
pump noise may be a factor, but due to their relative isolation, it will not
be a significant contribution.

Transportation Facilities - Traffic will be temporarily impacted during the
construction phase, particularly if installation of the alignment takes place
in existing State/County roads rights-of-way. All contractors will be
responsible for traffic control management during construction. '

Air Quality - Ambient air quality standards may be exceeded during the
construction phase, particularly with fugitive dust from trenching and
materials hauling. Contractors will be responsible for dust abatement
measures if considered necessary by the State Department of Health.

1.5 SUMMARY OF MITIGATING MEASURES

Construction related impacts such as soil erosion, fugitive dust and noise
level violations due to construction equipment will be minimized by
recognized construction techniques such as dust control sprinkling of the
project alignment, noise abatement equipment on construction vehicles
and machinery, and construction phasing.

1.6 SUMMARY OF UNRESOLVED ISSUES

The existing Community Plans for the areas affected by the proposed
alignment are in various stages of review and updating. Due to the time
required to complete this project , both the Community Plans and the
physical ability of the well source sites to produce the planned water will

be continually reviewed. The number of wells to be developed is

3



dependent on the aquifer conditions, and the ability of the aquifer to
provide the required yield for transport to the Central Maui Water
System. Planning guidelines may also be subject to evaluation and change
due to new guidelines developed in the periodic land use policy plan
review. These in turn could affect the demand and consequently, the
planned development of the EMPLAN.

1.7 RELATIONSHIP TO LAND USE PLANS AND POLICIES

Chapter III contains a detailed discussion of the relationship between
government plans and policies and the proposed project. The East Maui
Water Plan is consistent with the current Maui County General Plan, and
with affected Community Plan objectives and policies.

1.8 ALTERNATIVES CONSIDERED

The alternatives considered for this proposed project were various
alignment scenarios which were reviewed by the DWS and alternative
development of other sources of water i.e. desalination, surface water,
and the Waihee Aquifer. These alternatives are discussed in greater detail
in Chapter VII. The weighted values obtained from an economic analysis
were the principal decision making tools employed in the selection
process. The "No Action" alternative was not considered since the
Community Plans had established the current need and long term future
need for water in Wailuku-Kahului , Paia-Haiku, and Kihei-Makena.

1.9 LIST OF NECESSARY PERMITS AND APPROVALS

Authority Approval Required

Federal

Army Corps of Engineers 404 Permit

State of Hawaii :

DLNR - Comm.on Water Pump/Well permits

Resource Mgt. Stream Alteration Permit

Dept. of Health New Water Source/System; 401 Clean
Water Act

Dept. of Transportation

Highways Division Construction Plan Approval

Planning Dept. Community Development
Plan Compliance

Dept. of Public Works Building permit/Grading Permit

.-



i ke P e s

CHAPTER II. PROJECT DESCRIPTION

This Chapter presents descriptive information on the proposed EMPLAN project.
The project site is first located and then briefly described. A brief background
summary of the purpose is presented, followed by an overview of the main
features of the proposed development. A discussion of the EMPLAN objectives
and the development schedule is then provided. Finally, the project's phasing
schedule is provided. Data is from the East Maui Water Development Plan.

2.1 Location

The EMPLAN will involve the design and construction of approximately 86,000
lineal feet of transmission line and approximately 24,000 lineal feet of connecting
pipes from East Maui sources to the Central Maui Water System. This project will
begin from the Haiku and Paia well field sites to the Central Maui Water System
near the Kuihelani Highway. (See FIGURE 1) In addition to the lengths of
transmission and connection pipelines, there will be well sources developed, and
storage reservoirs designed and built.

2.2 Project Master Plan

The EMPLAN is a project that is on an accelerated schedule for implementation
due to the precarious nature of the Iao aquifer's ability to provide an adequate
and continuous supply of potable water for Central Maui customers. The
EMPLAN involves the construction of a system that would normally be expected
to be in place by the year 2012.

This plan involves the building of a 36" transmission main from the East Maui
sources to a point of connection to the existing 36" Central Maui Water
Transmission Main. Between Hamakuapoko and the Central Maui Water
Transmission Main, three connections to the Central Maui System will be made.
These connections will be at Puunene, Haleakala Highway, and Paia.

Five pairs of exploratory wells are planned in the Hamakuapoko-Haiku area. The
wells are anticipated to produce a pumping capacity of 16MGD and an average
yield of approximately 10 MGD. Water from the wells, will pass through 100,000
gallon (minimum )storage/chlorine contact tanks. The tanks have been sized to
service the lower elevation Haiku area, thus expanding the area served by the
Central Maui Water System. (See FIGURE 3)

2.2.1 Project Master Plan Objectives

The DWS is focusing on a development plan to meet the future water
requirements in the Central Maui area. The Central Maui Water Service area is
generally considered as the isthmus which connects the East and West Maui
Mountains from Waihee to the North, Makena to the South, Paia-Kuau to the
East, and Wailuku to the West. The Central Maui Water Service Area includes
the entire Maui Community Plans of Wailuku-Kahului, Kihei-Makena, and the



Paia-Kuau portion of the Paia-Haiku Community Plan. The Central Maui Water
System will be expanded to include portions of the Haiku area capable of being
supplied from these sources.

2.2.2 Project Master Plan Land Use

The EMPLAN sources of ground water development are primarily in the areas
east of the Central Maui Water Service Area. Existing and new exploratory wells
in the Paia-Haiku area have provided preliminary evidence of potable quality
water that can be developed in adequate quantities. The source development
area is primarily in agricultural lands, and/or undeveloped vacant lands. The
terrain features are varied, with the emphasis being placed on road rights of way
for the transmission lines, with well sources being at elevations that provide both
the gravity transmission capability as well as minimum drilling .

23  Project Phasing Schedule

The Plan is to develop sources nearest the Central Maui Service Area
(Hamakuapoko) and head east. Phasing of the transmission pipelines is planned
to proceed in a westerly direction ending with a connection to the existing
central Maui Water Transmission Main. At the end of each pipeline phase, an
inter-connection to the Central Maui Water System is proposed. The
recommended Kaheka Route is depicted on FIGURE 1, with the phasing plan
provided on the foldout. The phased development of 16 MGD of water is
anticipated to occur over a 15 year period and not at one time. -
The Maui County Planning Department (MCPD) is conducting a 20 year
infrastructure assessment including water demand projections. The following
graph (Figure 2) is the total consumption taken from the water system
assessment section of the MCPD report for Wailuku-Kahului and Kihei-Makena
(Paia-Haiku not included) under constrained and unconstrained conditions. The
graph reflects a 20 year range between 25 to 29 MGD. The EMPLAN Schedule
(shown below) is based on the unconstrained growth condition; it is therefore a
conservative plan. The EMPLAN however is flexible; if the growth deviated from
the unconstrained growth, the schedule can be changed to respond to the needs
as they arise.

2.3.1 Phasel

This initial phase will provide for well development in the Paia Aquifer and a
transmission system to the Central Maui Water System. Two wells are proposed
at Hamakuapoko, and if successful, these exploratory wells will be converted to
production wells. (SEE FIGURE 5) Anticipated capacity for each well is 1.0
MGD. The production wells will be connected from the well sources to Paia
where modifications to the existing water system between Paia and Kahului are
proposed to permit full flow of the anticipated 2.0 MGD to Kahului. This Phase 1
is projected to be completed by June, 1993 and is estimated to cost $10.273
million in 1992 construction dollars.
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2,32 Phase?

This second phase is the most intricate and expensive of the phases since it
involves a long length of pipeline from Kailua Gulch to Haleakala Highway as
well as crossing Maliko Gulch. The high cost and extensive engineering are due
to the required crossing of Maliko Gulch. The proposed method for crossing the
Gulch consists of placing the waterline on the slopes of the Gulch above ground,
supported on concrete pedestals. The waterline across the floor of Maliko Gulch
may be supported by trestles or buried encased in concrete. Maintenance is a
vital criterion in the decision making process. Prior to selection of a final
alignment, an archeological survey is being conducted to determine if there are
any significant archaeological sites on the alignment. Phase 2 is anticipated to
provide an additional 3.0 MGD source capacity for a combined total of 5.0 MGD
source capacity from East Maui. An estimated 0.3 MGD from the Haiku Well will
be used to service a portion of the Haiku area. The transmission capacity would
be 5.0 MGD. Estima for this Phase 2 would 16,562 million
Estimated construction completion time is June, 1994.

2,33 Phase 3

The third phase involves the development of two more wells in the Hajku
Aquifer along with associated site and connection work. Transmission system
work in this phase will involve the installation of a 36" pipeline along Hansen
Road completing the connection from Haiku to Puunene/Kahului. At Puunene, a
connector into Kahului completes the work of this phase. Completion of this
third phase will allow for 9.6 MGD of water to enter the Central Maui Service
Area (Kahului-Paia ) . The two additional wells will increase the source capacity

in the East Maui area to 8.0 MGD. Estimated cost for this phase is $10.030
million and is planned for completion by December, 1996.

2,34 Phased

The fourth phase adds two more wells in the Haiku Aquifer with associated site
and connection work. This phase will take place in the Kuiaha area. The two
additional wells will bring the total pumping capacity in the East Maui area to
12.0 MGD and the transmission capacity to 11.2 MGD Esfimated cost for the

u i illi letign tim r Jun

2.3.,5 Phase5

Phase 5 involves the connection between Puunene and the Central Maui
Transmission Main with a 36" pipeline. This will complete the East Maui
Transmission Line. This phase will not add souzce capacity to the system, but
will increase the water delivery capabxllty to 25 MGD. Estimated cost for the
ifth phase 1 illion and i im r letion nu 2
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Phase 6 involves the development of two more wells in the Haiku Aquifer.
However, one of these wells is not considered in the source capacity since this
phase contains the largest pump in the East Maui source. Also projected for
Phase 6 is a 100,000 gallon chlorine contact/control tank and 1000 linear feet of
36" transmission main in Haiku Road. This sixth phase will result in an East Maui
total pumping capacity of 16.0 MGD and a source capacity of 14.0 MGD*. The

East Maui Transmission capacity would be 25 MGD. Estimated cost for this

sixth phase is $3.535 million and completion time is estimated for June, 2004.

* Less largest pump in the East Maui System,

2.3.7 Summary of Costs

The East Maui Develgpment Plan will cost an estimated total of $48,5 million
dollars by the year 2004. It should be noted also that two additional wells will be
needed to meet the 18.6 MGD projected demand. These wells and the total Plan
can be evaluated on a timely review basis by the Department and also the
County Administration as aquifer capacity and water demand rates are
completed and put into service. Planning decisions will need to be made based
on the aquifer 's physical ability to provide adequate yield, development of
alternative water sources , water conservation education programs, and the rate
of growth Maui County plans to reach by the year 2012.
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CHAPTER III

RELATIONSHIP OF THE PROPOSED PROJECT TO
EXISTING PUBLIC PLANS, POLICIES AND CONTROLS

This Chapter presents a discussion on relevant State and County Plans,
policies and controls which affect the proposed project. No Federal
controls were found to be relevant to the proposed action. Objectives and
policies of the Hawaii State Plan are discussed first, followed by
discussion of relevant State Functional Plans. This is then followed by a
review of applicable provisions of the State Land Use Law. The relevant
sections of the Maui County General Plan which applies to the pertinent
Community Development Plans (Paia-Haiku, Kihei-Makena, and
Wailuku-Kahului) are then discussed. Finally, the applicability of the
Coastal Zone Management Act and Chapter 343, HRS are examined.

31 HAWAIISTATEPLAN

The Hawaii State Plan serves as a guide for the future long term
development of the State. It includes goals, objectives, policies, and
priorities for the State, a basis for determining priorities, and allocating
limited resources, and a process of coordination of State and County
Plans. In addition to the State Plan, twelve functional plans (Sec.3.2) have
been developed which set forth the policies, statewide guidelines, and
priorities within specific fields of activities. In this section (Sec. 3.1) State
Plan objectives and policies relevant to the proposed project are presented
and discussed. Policies that are also included in the functional plans are
discussed under the appropriate headings.

State Plan item: (226-5)  Objectives and Policies for Population

(b) (3) "Ensure that adequate support services and facilities are provided
to accommodate the desired distribution of future growth
throughout the State.”

Comment: The incremental expansion of the East Maui Water
Development Plan is necessary to accommodate population growth as
mandated by the Maui County Community Plans for the Paia-Haiku,
Kihei-Makena, and Wailuku-Kahului Community Plan areas. The costs for
the installation of these facilities and subsequent services to support
increased population associated with the planned community growth will
be included in capital improvement budgets prepared by the Board of
Water Supply . All capital improvement projects will be designed and
built to applicable Maui County standards.

e e ———



State Plan item : (226-6)  Objectives and Policies for the Economy in
General

(b) {6) “Strive to aclrieve a sustained level of construction
activity respionsive to and consistent with, State

growth objectives.”

Comment: The County Administration has strived to maintain a balanced
and sustained level of construction activity to the best degree practicable.
This is especially the case in terms of infrastructure and utilities. Water
Demand based on urbarn growth patterns has exceeded the ability of the
County to meet certain goals and objectives, but a concerted effort to
provide the basic utilities and services has been successful. Present and
future construction planring is intended to insure that the local economy

will not decline from lack of projects.

State Plan item: (226-13)  Objectives and policies for the Physical
Environment (Land, Air and Water Quality)

(b) (7)Encourage urban development in close proximity to
existing services and facilities."

Comment: The three specific Area Community Plans have been complied
with; the proposed project will provide water required to sustain urban

development.

State Plan item: (226-24)  Objectives and Policies for Facility Systems in
General.

(b) (1) "Accommodate the needs of Hawaii's people through
improvement priorities established through the planning

process.”

Comment: Directed growth for the three affected Community Plan areas
has been the subject of the planning process by the Administration and
also the County Council. Full discussion has been provided by the
Executive and Legislative branches to insure that the planning process has
not been compromised. The resulting County ordinances clearly state the
direction and type of growth that is planned for the next ten years, and

this project will support that planned growth policy.

State Plan item: (226-104) Population Growth and Distribution
Priority Guidelines.
(a) (4) “ Seek to provide for adequate housing to meet the needs of
Hawaii’s people without encouraging an additional influx of

people.”
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Comment: This project will not be the causal factor in future growth
patterns. The project is complying with the needs and requirements of
previously completed planning for urban development. Similar
compliance can be expected of waste water management, solid waste
management, fire and police protection, and other County services.

State Plan item: (226-104) Population Growth and Distribution Guidelines

(c) (2) "Encourage urban growth primarily to existing urban areas where
adequate public facilities are already available or can be provided
with reasonable public expenditures.”

Comment: The proposed project is subject to the physical availability of
water source development in the subject development areas. Community
Plans have been previously completed and these plans did not specifically
address the physical availability of adequate water source/supply.
Through exploration of other aquifer sources, an adequate supply to meet
the future demands of these three Community Plan areas has been found
in the Haiku-Paia area. The DWS determined in their EMPLAN that
development of this source and transferring the underutilized supply to
the three Community Plan areas would comply with the land use policies
of the three Plans.

3.2 STATE FUNCTIONAL PLANS

Twelve Functional Plans have been established to help implement the
Hawaii State Plan in coordination with the County General Plan and
Community Development Plans. The Functional Plans work as the
primary guide posts for implementation of the Hawaii State Plan. The
Functional Plans pertinent to this project are: Housing Plan; Agricultural
Plan; and Water Resources Plan . Some times, competing policy interests
are found among the Functional Plans. For example, areas designated for
agricultural use may also be considered as prime housing development
areas.

3.21 State Housing Plan
State Housing Plan item:

Objective A: " Develop greater opportunities for Hawaii's people to secure
reasonably priced, safe, sanitary, livable homes located in suitable environments
that satisfactorily accommodate the needs and desires of families and individuals."

Comment: The County has endeavored to work with the State as well as
private sector residential developers to fulfill this vital component of the
State Housing Plan. The Community Plans for the Wailuku-Kahului ,
Paia-Haiku, and Kihei-Makéna areas provide as a planning guide the

3



projected population density of 38,900 over the next twenty years. Various
Project planning and land use approvals are under County review, with
initial construction planned for 1993.

3.2.2 State Agricultural Plan
State Agricultural Plan item:

Objective B: * Achievement of productive agricultural use of lands most
suitable and needed for agriculture.”

Policy (B) (4) Encourage productive use of the most suitable agricultural
lands.

Policy (B) (5) Provide greater protection to agricultural lands in
accordance with the Hawaii State Constitution.

Comment: The proposed project alignment will not jeopardize or
detract from the Agricultural land uses presently in practice. Alignments
will generally be along existing State and County road rights-of-way, and
in certain instances, be along private agriculture service roads. Once
completed, the existing agricultural use can continue over the pipeline.

3.2.3 State Water Resource Plan
State Water Resource Plan item:

Objective A. Assure adequate municipal water supplies for
planned urban growth.

Objective E. Assure availability of adequate water for agriculture.

Comment: In 1990, under the provisions of Chapter 174C HRS, the State
Water Resources Development Plan was abandoned in favor of the State
Water Code. The Maui County Water Use and Development Plan is now
being updated as part of the continuing water use planning process. The
Community Plans for the County of Maui served as the basis for
projections of future needs. These Plans are currently being revised and
updated. The Water Use and Development Plan can serve as a guide for
the evaluation of potential impact of future growth on Maui, and
collectively, both the Community Plans and the Water Use and
Development Plan will provide guidelines for future planning.

3.3 STATE LAND USE LAW

Under the provisions of the State Land Use Commission Rules, a
boundary amendment application is necessary for uses that are non-

L.}

(5

I

PROTURCI



L.

L1

L —J L.

bl

-conforming to the land use designation. Under the provisions of Chapter
205, section 4.5 (7), the requirement is waived.

3.4 MAUI COUNTY GENERAL PLAN

The proposed project will implement the objectives and policies of the
Maui County General Plan in the following area: Objective 1V-
Transportation , Objective B, Water, "1. To provide an adequate supply of
potable and irrigation water to meet the needs of Maui County's
residents."”

This section will cite the applicable General Plan objective or policy, and
then discuss it's applicability to the proposed project.

General Plan Item: Policies:

a. "Support the improvement of water transmission systems to those areas
which historically experience critical water supply problems provided the
improvements are consistent with the water priorities and the County’s Water
Use Development Plan provisions for the applicable community plan area. ”
Comment: The Jao Aquifer has been determined to be very near the upper
limits in terms of sustainable yield, and consequently, the exploration of
new source wells in the Hamakuapoko area has indicated that potable
sources are available to fulfill the mandate of the Community Plans for
Kahului-Wailuku, Kihei-Makena, and Paia-Hajku.

General Plan Item: Policies

c."Develop improved systems to provide better fire protection. "
Comment: Providing water from East MAUI to the Kahului-Wailuku,
Paia-Haiku, and Kihei-Makena Community Plan areas will support fire
fighting capabilities by having an adequate source of water.

General Plan item: Policies

d. “Monitor growth activities throughout Maui County in order that
development of new water sources is concurrent with approval of new
developments.”
Comment: As new proposed development is being reviewed at the land
use policy amendment stages, (State Land Use Commission, County
General Plan, and Zoning), new water development can and should
maintain contact with the development review process so that

development in planned areas does not exceed water supply .

General Plan Item: Policies

e. " Support the Board of Water Supply in its determination of future
water needs consistent with the General Plan, Community Plans and the growth
management strategy.
Comment: The Board's plans for water source development are subject to
agency review at both the State level, (Dept. of Land and Natural
Resources), and County level, Planning Dept., and Public Works Dept.

5



Also, as funding is more clearly identified, the needs for CIP future
planning is also emphasized for future budget purposes.

General Plan Item: Policies
g. "Seek new sources of water by exploration in conjunction with

other government agencies.” :
Comment: The Department is seeking cooperative efforts with the State
DLNR, Division of Water Resource Management, as well as other agencies
at the State and Federal levels.

General Plan Item: Policies
h. " Maintain the right to manage the County’s water sources and

transmission systems at the County level.”
Comment: The basic principle of home rule is of paramount importance.

General Plan Item: OBJECTIVE: 2. "To make more efficient use of our
ground, surface, and recycled water sources."

i. "Develop a method of allocation of water based on community

need."

Comment: This policy is essentially the same policy that has been
reviewed and accepted in the Community Plans for future growth,
density, and scheduling. The EMPLAN addresses allocation based on

community needs.

3.5 COASTAL ZONE MANAGEMENT ACT (CHAPTER 205-A, HRS )

The East Maui Water Development Plan is not located within the special
management area or coastal zone management areas and therefore a
permit application submittal is not required.

3.6 ENVIRONMENTAL IMPACT STATEMENTS (CHAPTER 343,
HRS) |

All projects involving State or County lands or money are required to
prepare an Environmental Impact Statement under the provisions of
Chapter 343, HRS as administered by The Office of Environmental Quality
Control. The Department of Water Supply determined that this project
due to its' long range schedule, would require an EIS.
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CHAPTER IV

IMPACTS ON THE PHYSICAL ENVIRONMENT

This chapter describes elements of the physical environment in which the
proposed EMPLAN will be situated. After a brief description, each
element is discussed in terms of probable impact (where appropriate )
both to and from the proposed development. In certain cases, impacts are
distinguished as: 1) Short-term impacts , confined primarily to the
construction period; 2) Long-term impacts , that occur while the
development is operational or represent irreversible impacts; or 3)
Cumulative impacts , resulting from the combined effects of developing the
EMPLAN. Measures to mitigate probable adverse impacts are proposed
where appropriate.

41 CLIMATE

Average annual rainfall varies from 20 inches to 90 inches per year along
the proposed Kaheka Route alignment. The lower elevations near
Kahului-Wailuku average between 20-40 inches annually; the Paia-

- Hamakuapoko area averages 25 to 40 inches annually; and the Makawao

area averages between 60-90 inches annually. U.5. Dept. of Agriculture, Soil
Conservation Service , "Soil Survey of Islands of Kauai, Oahu, Maui, Molokai, and Lanai. Aug.1972,
Approximately two thirds of the rainfall occurs between November and
March of a typical year. Northeast tradewinds occur more than 8 months
out of the year, but are the most consistent between April and October.
Average daily wind speeds range from 10-20 miles per hour. Kona winds
from the south and south-east, are experienced about three months each
year, mostly during the winter months. As elevations increase,
temperature levels and solar radiation decrease.

42 SURROUNDING /ADJACENT LAND USES

Existing land uses on the recommended Kaheka Route alignment are
primarily agricultural, with Sugar and Pineapple the dominant crops on
the route. The land uses at the higher elevations of the alignment are
smaller individual farm operations that consist of dairy, truck farms,
flower/ ornamental landscaping materials, and other rural agricultural
activities. Sugar consists of 49% of the adjacent land uses, with Pineapple
second at 2% . In describing the alignment by phase, it is noted that each
phase description identifies location of the phased section by physical
landmark, or road right-of-way. The Plan is designed to develop sources
nearest the Central Maui Service Area (Hamakuapoko) and develop
eastward. Phasing of the transmission pipelines is planned to proceed in a
westerly direction ending with a connection to the existing Central Maui



Water Transmission Main. At the end of each pipeline phase, an
interconnection to the Central Maui Water System is proposed. The
following phase sequences describe the proposed schedule for design,
construction, and connection. Figure 1 shows a plan view of the
EMPLAN.

421 Phase 1: From the Hamakuapoko Wells, the route will go to
Baldwin Avenue, then from Baldwin Avenue to Sunnyside Road, a 16"
pipeline connection running from Sunnyside Road along Kailua Gulch
and Hana Highway, connecting to an existing 12" waterline near the Maui
Country Club.

422 Phase 2: From Sunnyside Road to Haleakala Highway with a
connecting pipeline continuing to the Kahului Airport area. This phase
also involves the development of two additional wells in the Haiku area,
and extending the transmission main route across Maliko Gulch.

4.2.3 Thase 3: Will construct two more wells in the Haiku area and
connect these wells to the Phase 2 wells. The transmission main would be
extended from the Haleakala Highway running along Hana Highway and
Hansen Road to Kahului Town.

42.4 TPhases 4,5,6: The balance of the phases, (4,5, 6) involve adding four
more wells and extending the pipeline to these wells and making the
pipeline connection to the Central Maui Transmission Line.

Intermediate connections to the Central Maui Water System between
Hamakuapoko and the Central Maui Water Transmission Pipeline are
planned at Paia, Haleakala Highway, and Puunene. These intermediate
connections allow for phased construction of the transmission pipeline. In
order to hydraulically connect the proposed East Maui Transmission Line
directly to the existing Central Maui Transmission Line, a 4.0 million
gallon (MG) pressure break/supply tank (Baldwin 560 Reservoir) is
proposed near the intersection of Holomua Road and Baldwin Avenue.
The reservoir will act as a pressure break, storage, and flow-through
reservoir. As such, it will not be subject to possible stagnation, loss of
chlorine residual and undesirable bacterial growth. Figure 3 is a
conceptual reservoir site plan.

During this Plan review period, the locations shown on the various graphic

figures are not site specific, but are shown in general locations without detail. The
exact route should be determined during the design phase of the Project.
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43  EXISTING IMPROVEMENTS
43.1 Existing Condition

With the exception of the two wells already drilled, site conditions along
the alignment route are unchanged. All existing uses still prevail and have
not been altered pending the completion of this environmental disclosure
document and approval of the EMPLAN by the Board of Water Supply.

4,3.2 Probable Impacts

The EMPLAN project alignment will be developed in close coordination
with the Department of Public Works, State Department of
Transportation, Highways Division, and affected landowners. There will
be short term construction related impacts to the ambient air and noise
standards due to excavation, use of heavy equipment machinery for well
drilling and the trenching and placement of the transmission pipeline.
Traffic will be impacted by the proposed alignment work, particularly
along the highways and roads that are heavily traveled during the work
day. The Contractor will have to provide the County a traffic management
plan to accommodate the anticipated traffic tie-ups that may occur due to
this work. For the portion of the work in the agricultural fields, the
coordination with the sugar and pineapple operations will need to be
closely monitored so as not to unduly interfere with harvesting or field
maintenance operations.

The proposed crossing at Maliko Gulch will be the most challenging from
a construction perspective and also from an adverse impact potential. At
present , the construction of the crossing is planned as follows:

The pipeline along the slopes of the gulch is expected to be constructed on
the surface . The pipe will be strapped to a concrete pad on the sides of the
gulch. The concrete will be firmly established into the side walls with
anchors drilled into the hard basalt. Preliminary site investigation of the
gulch reveals a hard layer essentially vertical from approximately 150 to
200 feet below the top. Above that hard layer extensive geological
investigation will be necessary to design proper support. Archaeological
studies conducted at the point of crossing have provided data on the
alignment location and if necessary, the pipeline alignment can be
adjusted to accommodate any significant archeological sites or finds. (See
Exhibit A. )

Finally, there will also be impacts to the various utilities that share existing
road rights-of-way, i.e. electrical, sewer, telephone, water, and drainage.
Construction standards for the placement of the water transmission lines
have been established by the Department as Water System Standards
Vol.1 & 2 (reference 5 in EMPLAN.)

1. Minimum cover for water mains 8-inch and larger is 3.0 feet.




2. Type and classes of Water Mains:
Ductile Iron, Class 52
Concrete cylinder Pipe, Class 150 or Class 250

3. Wherever the main crosses under a stream bed or structure constituting
a potential hazard to the main or where the main is considered
inaccessible, the main shall be jacketed. Necessary measures shall
be taken to protect the stream embankment from erosion at the
points of crossing.

4. main valves shall be installed with the water transmission main so that
the maximum distance between valves shall not exceed 2000 feet
for mains 16-inch and larger. Main valves on water distribution
mains shall be spaced not more than 750 feet in residential
agriculture and agricultural areas and 500 feet for all other areas.

5. Butterfly of bevel geared valves shall be used on water mains 16-inch
and larger. Gate valves shall be used on water mains 12-inches and
smaller.

6. Manholes shall be constructed for butterfly valves.

4.3.3 Mitigating Measures

The Department can mitigate adverse impacts due to traffic congestion by
scheduling construction to take place along high traffic volume corridors
after peak AM and PM travel times. Also, as a standard condition, the
Contractor will be responsible for providing traffic control personnel to
keep the traffic flow smooth and even.

Construction taking place in agricultural areas, i.e. sugar and pineapple
fields, will need to coordinate work schedules with the agricultural
operators so as not to unduly interfere with the field operations. This will
be done by scheduling the construction operations during time periods
when the agricultural field operations are not on full schedule and/or
work at the other phases of the total alignment which do not interfere with
agricultural field activities.

Construction activity in Maliko Gulch will need to monitored closely with
emphasis on the cultural and historical impacts that may prevail on the
crossing alignment. As stated previously, an adjustment of the crossing
alignment can be made to avoid.impacting a significant historical or
archaeological find.

For the proposed reservoir sites, the State Historic Sites Preservation
Division, Department of Land and Natural Resources has recommended
that all sites be investigated for historic and cultural sites, prior to
construction. This can be accommodated at the pre-design stage when
various locations will be reviewed for final selection.
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44  Physical Hazards

The Maliko Gulch crossing presents the most significant physically
demanding and challenging hazard in terms of construction. The crossing
is expected to be located within 500 yards mauka of the Lowrie Ditch
siphon. In this area, the gulch lower rim varies from 580 feet mean sea
level (MSL) to 650 feet MSL; the bottom varies from 280 feet MSL to 350
feet MSL. Trenching down the slopes was not considered feasible due to
the difficulty of the terrain and the tremendous loss of agricultural lands
that would be needed to provide workable slopes. The final crossing
location will be determined and selection made based on the
archaeological studies, foundation investigation and engineering
principles. For the balance of the EMPLAN alignment, the use of rights-
of-way on existing roads (State, County, and private agricultural service
roads) provides a stable terrain that will permit installation and also the
efficient maintenance of the alignment after installation is completed.
Other gulches, well sites, and reservoir locations will be designed to meet
the physical terrain features of their respective sites with a minimum of
adverse impacts to the sites.

4.5 Topography
4,51 Existing Conditions

The EMPLAN alignment topography is in relatively moderate terrain for
the major part of the alignment, . The adverse terrain features are in areas
where site specific or physical requirements are a consideration. These
would include the following criteria: the ability to withdraw water from
an aquifer; cross a major terrain feature such as a gulch; and site a
reservoeir adjacent to a well field. Topographical surveys for the alignment
have not been conducted at this stage of the EMPLAN. It is anticipated
that this construction detail will be performed during the final design
drawings prior to building permit review and approval.

4.52 Probable Impacts

Alteration to the terrain features for the EMPLAN alignment will be for
the most part of minor significance. This is due to the fact that the major
part of the proposed alignment is to be placed along existing roadways
and agricultural service roads. Also, where the alignment will cross over
agricultural fields, the terrain is level to moderately sloping. Typical
trenching for pipeline installation will be to a depth of 6-8 feet which
would permit the placement and covering of the 36" pipe with cover
material approximately 3-5 feet. In the agricultural fields where active
cultivation will be continuing, the depth of cover material would be 5-6
feet.

e e s



The major terrain factor will be at the major gulch crossing (Maliko Gulch)
and where the storage reservoirs will be sited in proximity to the well
fields. At these critical points of terrain alteration, there will be noticeable
change to the terrain features due to the construction methodology to be
employed for the installation of the pipeline. Soil investigations to
determine design conditions will be necessary at the Maliko Gulch
crossing site. Preliminary investigation of the gulch in this area reveals a
hard layer essentially vertical from approximately 150 to 200 feet below
the top. Anchoring below that layer will generally be done on the detritus
slope. Above that hard layer extensive geological investigation will be
necessary to design proper support.

4,6  Soils and Agricultural Potential

4.6.1 Existing Conditions _

The soils in the EMPLAN alignment consist primarily of material from
weathered igneous rock. The major portion of the alignment lies between
80 and 700 feet above sea level and contains a variety of soils in the
following series. Haliimaile Series; Molokai Series; Paia Series; Haiku Series;
Pulehu Series; Puuone Sand; Rough Broken Land; ; and Waiakoa Series. As
stated in earlier chapters of this document, the primary alignment design
concept calls for the major portion of the alignment to be placed on the
roadways and/or agricultural service road rights-of-way. In this sense, the
alteration to existing terrain features of roadways and the impacts to soil
types is not considered a major or significant impact consideration. The
Department has established construction - building standards for pipeline
placement, storage reservoir and pump station site improvements, and
other facility improvements. Soil studies will in all probability not be a
requirement for the pipeline placement work on existing State and County
roadways; in the agricultural field areas, the service roads will also be
examined in terms of use patterns and soil types. The soil will be
examined at the Maliko Gulch Crossing, the various reservoir locations,
and other proposed improvements that the Department deems necessary.

4.6.2 Agricultural Lands of Importance to the State of Hawaii (ALISH)
The ALISH maps are the State's means of classifying the agricultural land
resources. For purposes of this document, the portions of the proposed
alignment that will in fact use the agricultural lands in the Paia-Haiku
areas, will be in lands classified by the State as "Prime". As defined by the
ALISH maps, "Prime lands have the soil quality, growing season, and
moisture supply needed to produce a sustained yield of crops
economically when treated and managed according to modern farming
methods.” The acreage that is anticipated to be taken is 115 acres including
roads, etc. Once the water line is constructed, most of the land can revert
back to it's original use. This will be finalized when the recommended
alignment has been finalized and site specific drawings are completed.
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4.6.3 Probable Impacts

The loss or withdrawal of the agricultural lands for use in the EMPLAN
project is estimated to be approximately 5 acres. In terms of economic loss,
the acreage in question is not expected to be of major significance to the
economy of the County or the State's agricultural productivity. The
Department will be monitoring the design phase of the EMPLAN, with
particular attention to the taking of private agricultural lands. As the
various phases are initiated, completed, and placed into service, the
demand and consumption for projected growth becomes of vital
importance to future taking of private lands.

4.7  Hydrology

The proposed EMPLAN is to withdraw adequate quantities of potable
water from the Paia basal aquifer. The development of East Maui sources
began with the drilling and testing of two wells west of Maliko Guich in
the Paia Aquifer. These test wells are capable of providing pump
capacities of between 0.75 to 2.0 million gallons per day (MGD) each.
Subsequently, additional wells are to be located and developed east of
Maliko Gulch in the Haiku basal aquifer which lies primarily within the
northeast rift zone of East Maui. Exploratory drilling is expected to
proceed incrementally eastward towards an increasingly water rich area.
A total of eleven exploratory wells are estimated to be drilled and tested
at an elevation of approximately 700 ' mean sea level. (MSL). These eleven
preliminary planned wells supersede’an earlier conceptual plan that
suggested a total of 28 wells might be needed to supply 14 MGD. This
Previous estimate of 28 wells was based on locating the wells closer to the
ocean between the elevations of 200 and 500 ' MSL, where pump capacities
of only 0.5 MGD per well could be expected from a thinner portion of the
basal aquifer.

4.7.1 Existing Conditions

At the present time, the water sources in the Paia-Haiku area consist
primarily of limited well sources and surface water. Demand is essentially
for the rural and agricultural consumer in the East Maui communities of
Haiku, Kula, Makawao, and Paia. Major agricultural water users such as
Sugar and Pineapple also take water from existing sources in this area.
Current water withdrawal rate for current consumers is estimated at 17
MGD.
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4.7.2 Proposed Development

a. Hydrogeological background

The hydrogeology of the Paia and Haiku aquifers has been studied and
reported in the Central Maui Water Study, Part II, prepared for the Maui
Department of Water Supply by Norman Saito Engineering Consultants,
Inc. (February, 1991).

This report describes the Paia Aquifer as a thin basal lens with a mauka to
makai water table gradient of 1.6 ft./mile, based upon a reported head of
4.3 feet in the upper Haiku well. The sustainable yield of the Paia aquifer
has been estimated at 2-3 MGD.

The Haiku aquifer lies mostly within a 2.7 mile wide rift zone defined by
two separate alignments of volcanic vents. Although no surface exposures
have been discovered, associated dikes with a northwesterly trend
presumably occur beneath these two alignments and if so, may have an
influence on ground water conditions and direction of flow. However,
evidence of any ground water conditions affected by dikes in the rift zone
must await further exploratory drilling. Reported heads of 3.4 feet in the
Haiku School well and 5.0 feet in the Baldwin Manor well indicate a
higher water table gradient in the Haiku aquifer than in the Paia aquifer
which in turn suggests greater ground water recharge as would be
expected in a higher rainfall area. A sustainable yield of 15 MGD has been
estimated for the Haiku aquifer which extends from Maliko Gulch
eastward along the coast towards Kakipi Gulch, a distance of about 5.5
miles. At the present time, the Haiku School and Baldwin Manor wells are
the only wells which tap the Haiku basal aquifer.

b. EMPLAN

The EMPLAN proposes to move eastward to establish an alignment of
pumping centers that can provide increased yield of potable quality water.
This planned development is based on the assumed existence of a thicker
basal lens that results from higher rainfall incidence in the eastern sectors
of the aquifer, and geological conditions similar to those experienced to
date. Confirmation of these assumptions will be made when the
exploratory wells are drilled in the proposed locations. The criteria for the
location and design of the well fields are as follows:

Sites to be located approximately two miles inland from coast.

Sites to be spaced approximately 2,000 feet apart.

Sites to be located at an elevation of approximately 700 feet.

Wells to have anticipated pump capacities of one to two MGD each.
Wells to be cased and tested at a depth of -30 ft. ML, before
drilling any open hole. Maximum open hole depth of -60 ft. MSL (if
required by field conditions.)

* Sites to located along existing road or highway rights-of-way.
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4.7.3 Probable Impacts

The EMPLAN anticipates developing the Haiku basal aquifer which lies
near sea level several hundred feet or more below the ground, surface
water streams and diversions, and scattered high-level, ephemeral
perched ground water sources. The wells will be located at an elevation of
approximately 700 feet and are expected to encounter approximately 150
to 200 feet of moderately permeable andesitic Kula lavas before
encountering permeable basaltic Honomanu lavas. A few of the wells may
encounter small quantities of high-level ground water perched on
scattered impermeable layers in the capping Kula lavas. These perched
ground water sources typically yield only small quantities of water
because of their limited extent and recharge and, consequently, are not
suitable as municipal sources of supply.

The probable impacts that can be anticipated would be if high-level
perched water is encountered during drilling of a well, it will temporarily
drain downward in the drill hole into the underlying permeable
Honomanu basalt formations. However, when completed, each well will
be cased with solid steel casing from the ground surface to sea level
elevation and the annular space between the casing and the drill hole will
be grouted with cement, sealing off any high-level perched ground water,
protecting the well from surface contamination and permitting only basal
ground water to be developed.

4.74 Mitigative Measures

The EMPLAN proposes to develop basal ground water in the Haiku area
and will not affect existing wells because all of them (except the Hokoana
Well and the Baldwin Manor well) tap and develop high-level perched
ground water located above the basal ground water lens.

The development of well sources will proceed incrementally. Based upon
careful analysis of pumping tests and actual pumpage data obtained as
each well is drilled and placed into service, the estimated sustainable yield
of 15 MGD (Central Maui Water Study, Part II) to 31 MGD (Commission
on Water Resource Management, Water Resources Protection Plan, 1990,
will become more precisely known. Consequently, the planned
development of some 16 MGD maximum capacity with no adverse impact
on the Haiku basal aquifer and its sustainable yield. Basal ground water
which currently is wasted into the ocean as underflow in the basalt
formations offshore will be intercepted by wells located inland at the 700
foot elevation and put to beneficial use as municipal water supply.

4.8 Flora and Fauna

48.1 Flora

The major part of the EMPLAN alignment is proposed for installation
along existing State and County roadways, agricultural service roads, or
on locations off the agricultural service roads. This is due primarily to the



need to have unimpeded access for service and maintenance in the
unlikely event of breakdown or damage to the pump equipment, or
pipeline. The exception is the major gulch crossing at Maliko Gulch. Most
of the proposed alignment has been in either Sugar or Pineapple
cultivation for an extended period, and as a result, other plant species are
rare, or consist of weedy species. These weedy species are primarily
alongside the roads and in the cultivated fields, and they are primarily
grasses. In the gulch areas and off the agricultural service roads, the mixed
forest type of flora consisted of a mixture of introduced tree species such
as Eucalyptus spp., silk oak_Grevillea robusta, varieties of guava, Java
Plum, and native tree species such as Ohi'a (Metrosideros collina SSp.

polymorpha), and Koa (Acacia koa). No rare, threatened, or endangered
plant are located in the basic pipeline alignment, and the native species
found in the gulch perimeter area will not be affected by the crossing.
There are representations of these native species throughout the Hawaiian
Islands in similar types of habitat.

4812 Fauna

The introduced vegetation which has established itself on the proposed
alignment and the high use factor of road traffic do not provide adequate
habitat suitable for any of the endemic species of birds or mammals. The
one exception again will be the gulch crossing at Maliko Gulch. The daily
patterns of the Hawaiian Hawk or Hawaiian Owl would be to pass
through the semi-forested area of the gulch in search of food,
companionship, or on their way to a different sector of the upland
mountains. The introduced species of avifauna and mammals are typical
of urban-agricultural areas. These would include the Indian Mynah;
common gray dove; the barred or spotted dove; Kentucky cardinal;
English sparrow, and the most recently introduced bird species, the red
vented bulbul. The rodents seen or most likely to exist would be the roof
rat, and Indian mongoose. It is highly unlikely that any endangered bird or
mammal species will be observed in the project’s alignment, because a major
portion of the alignment has been greatly disturbed and modified.

48.1.3 Aquatic Resources

Concerns on the potentially adverse impacts to existing streams and high
level water endowed areas due to the well drilling have been reviewed by
Water Resources Associates, an Honolulu based consultant. Their
response to the questions of potential impacts to rivers, streams, and other
sources of high level water were primarily that there would be little
concern. The drilling of wells at the 700 foot elevation would be to reach
the fresh basal water lens and pump from the aquifer directly. The well
would be cased and grouted with cement from the ground surface to the
basal aquifer. This would insure that no percolating, or perched ground
water, or streams flows would be affected. (See Figure 4)
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49  Noise

4.9.1 Existing Conditions :

Existing noise levels vary significantly within or along the project
alignment. Existing traffic noise levels along the Hana Highway would be
in the typical noise level ranges of 65 Ldn to 70 Ldn. There are no sound
attenuation berms or barriers on the Hana Highway and therefore, the
predictable levels from the centerline of the highway could be higher
during peak travel time. Similarly, the agricultural service roads can

49.1.1 Non-Traffic Noise

The proposed project will have during the construction phase, the short-
term construction related noise of the equipment used for the trenching;
the material carriers bringing pipe to the section of the alignment being
Placed; and the equipment used to place the pipe in the trench. Other

4.9.2 Traffic related Noise
A predictable increase in traffic related noise levels can be anticipated,
particularly during the Phases of work on highly traveled segments of
Hana Highway, Baldwin Avenue, and other State and County roadways.

These will be of predictable duration and under the State Department of

mufflers on exhausts, avoid “gunning" machinery, and other measures to
minimize noise impacts in areas of close proximity to urban-residential
sectors.

410 AIR QUALITY

4.10.1 Existing Conditions

Present air quality in the proposed project alignment is considered to be
very good. Long term monitoring stations at Kihei and Lahaina
maintained by the State Department of Health have consistently recorded

State of Hawaii Air Quality Standards (AQS). However, particulates and
carbon dioxide emissions from nearby Sugar cane fires do present
potential degradation to the ajr quality in the project area. Also, the

11



fugitive dust during clearing of the burned cane in the harvest process
create temporary exclusions of the AQS.

4.10.2 Probable Impact
Direct impacts will result during the temporary construction phase for this

proposed project. The principal generator of fugitive dust will be the
construction equipment that is involved in the trenching of the pipeline
alignment. This can be abated or mitigated by proper construction
pollution control methods, i.e. watering the alignment under construction,
and also keeping the work schedule within the normal working hours of
7:00 a.m. to 3:30 p.m. Another construction related impact to the ambient
air quality will be the vehicular traffic that may be delayed on the roads
being used for the pipeline placement. Increased emissions of carbon
monoxide and nitrogen dioxide can be anticipated from the delays on the
segment of roadway being worked. The use of traffic police to maintain a
steady flow of traffic movement can abate the delays and reduce the
emission levels to within the AQS. If undue delays are experienced, it will
result in temporary exclusions of the State AQS at that location.

4.11 SCENIC AND AESTHETIC RESOURCES

4.11.1 Existing Conditions
The proposed EMPLAN alignment will employ the State, County or

agricultural roadways and the scenic vistas or aesthetic values will be
impacted during the construction phase. Upon completion of the pipeline
installation, the current or existing views of roads and agricultural fields
will remain uninterrupted. The Maliko Gulch crossing may be visually
impacted with the placement of the pipeline and the foundation works
used to secure the pipe in place, but the relative isolation of the crossing
site will not be of significant impact to the general public since only
service maintenance workers and occasional hunters will see the pipeline
after construction is completed. The storage reservoirs will also present
some visual or aesthetic concerns; the Department may consider using
earth tones or green colors blending with the surroundings to mitigate this
potential problem.

412 HISTORICAL AND ARCHAEOLOGICAL SITES

4.12.1 Existing Conditions

The archaeological consulting firm of Aki Sinoto Consulting conducted a
field survey of the Maliko Gulch area and a literature search in June, 1992.
The fieldwork involved a walk-through of the Gulch perimeter, and also
at the bottom of the Gulch. The steepness of the side slopes precluded any
site investigations and it was considered unlikely that any site or finds of
significance would be there due to the terrain conditions. Exhibit A is
attached as the report on their findings.
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CHAPTER V.
SOCIO-ECONOMIC IMPACTS

This Chapter discusses the socio-economic impact of the proposed
EMPLAN project with respect to the economy, employment, and land
uses along the EMPLAN alignment,

5.1  PRESENT LAND USE

The EMPLAN is influenced by the Paia-Haiku Community Development
Plan in the East, the Kihei-Makena Community Development Plan in the
South, and the Kahului-Wailuky Community Development Plan in the
North-West, In these three Plan areas, the blending of Agriculture with
Urban uses, i.e. residential, resort, and commercial, has resulted in the
established patterns of development taking Place in close proximity to
employment centers. The single exception to this conclusion is the
commuting patterns that resort employees to the West Maui destination
resorts of Kaanapali and Kapalua take daily from Central Maui residential
districts. Also, the commuter patterns to resort areas in Kihei-Makena are
becoming more strongly established. The largest acreage still remains in
Sugar, with Pineapple in second place. The Urban designated lands in
the three Community Development Plans will not be adversely impacted
by the EMPLAN; the potential land use impacts will take place within the
Agricultural District at the higher elevations where the rainfall is more
prevalent. The Principal purpose in the acquisition of the agricultural
lands will be for well sites; storage reservoir locations; agricultural service
roads for pipeline installation; and possible taking for easements for
pipeline installation across agricultural lands that may be in cultivation.
The physical impacts will not be significant since the taking of lands is not
severe. Concerns have been expressed by the residents and agricultural
communities of Paia-Haiku regarding the taking of this water from their
districts. The impacts may be felt more noticeably in the social
consciousness of the residents by the movement of water from a water-
rich area in the East Maui mountains to the residential, business, and
industrial communities of Kahului-Wailuku, and the Resort -Commercial
areas in Kihei-Makena. These concerns have been more specifically
addressed to the appropriateness of taking the water on the basis that the
EMPLAN could affect their ability to retain their continued use of high
level water for their diversified agriculture, dairy and cattle operations,
Plant and nursery farms, and other activities more normally associated
with a rural lifestyle that predominates in the Paia-Haiku communities
The technical studies that have been conducted to date have established
the extent of water available in the East Maui mountains, and it is on the
basis of the hydrological studies that the EMPLAN is proposing the series
of well sites to develop and make available the sustained yield of 10 MGD



needed for the three Community Development Plan communities to the
year 2012.

52 ECONOMY

The economy of the County as a whole will not experience significant
change due to the implementation of the EMPLAN. Property tax increases
that may attributed to the change in Land Use Boundary amendments,
County Development and Zoning changes have already been established
by the completed changes in those basic policies. The intent of the
EMPLAN is fo insure that adequate County services, potable water, will
be available for those users of the improved lands. Funding for these
proposed improvements is scheduled to come from the Department of
Water Supply through the assessment of connection fees similar to those
that have been charged over the past twenty years .

53 EMPLOYMENT

The EMPLAN will provide a significant contribution to the construction
industry which is experiencing a downward trend in activity. The
anticipated benefits to the State and Maui County from the projected
construction of almost $50million dollars based on the full development
of the EMPLAN will be a boost to the Maui economy. It is anticipated that
if fully implemented, the EMPLAN will require 30 construction workers
for fifteen years, and contribute $20.0 million dollars of payroll that will be
taxed by State and County.

5.31 PROBABLEIMPACTS

No reductions in agricultural employment is anticipated due to the
implementation of the EMPLAN. The relatively minor taking of
agricultural lands for well sites and storage reservoir sites will not
adversely impact the two major agricultural activities of Sugar and
Pineapple. The continuous policy of the Department is to practice
conservation of potable quality water and attempt to feasibly develop
alternative sources for agricultural and other non-potable requirements,
i.e. fire protection, construction, industrial uses, landscaping irrigation,
etc.
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CHAPTER VI.

IMPACTS ON PUBLIC FACILITIES AND SERVICES

This Chapter describes the existing conditions of public facilities, utilities and
services in the three Community Development Plan Areas and the relationship
of these systems to the proposed EMPLAN. Public facilities are those systems
which are provided , staffed, and maintained by government to serve the public
health, safety, and welfare. They include roadways, fire and police protection,
refuse collection and disposal, parks and recreation, and water supply. Public
utilities are distributed services, such as electricity, wastewater treatment and
disposal, and communications. These services are provided either by a public
agency directly, or by a publicly regulated utility. In the implementation of the
EMPLAN, two categories of public facilities will be impacted by the proposed
project ; they are Transportation and Fire Protection.

6.1 TRANSPORTATION FACILITIES

6.1.1 Existing Conditions

Primary development of the EMPLAN will utilize State and County roadway
rights-of-way wherever practicable. The intent of the plan is to limit the impacts
of both the construction and the maintenance of the pipeline alignment. Also, the
EMPLAN will maintain cost controls by the use of agricultural service roads and
other off-road sites for the well sites and reservoir locations. By so doing, the
Department will be able to develop facilities that will be out of the public eye
and also away from possible damage and or contamination. In previous
chapters, the general phased alignments have been identified. Decisions as to the
actual alignment will not be made until the Board of Water Supply has had the
opportunity to examine the entire EMPLAN in its' relationship to the Central
Maui Water Development Plan. This will insure that the affected communities in
the three community development plan areas will have ample opportunity to
express their specific concerns and positions relative to the EMPLAN.

6.1.2 ACCESS IMPROVEMENTS

All proposed facility improvements required for the EMPLAN, (well sites,
storage reservoir sites, major gulch crossings, and pipeline installations), will
require easements for perpetual access for repair and maintenance. All proposed
access roads, site improvements, and associated uses will be improved and
maintained at County expense. Land acquisition if required on privately held
lands, will be subject to negotiated purchase at fair market values to be
established and approved by the Board of Water Supply. Easement rights on
State, County, or agricultural service roads will also be negotiated and approved
by the Board of Water Supply with the appropriate agency or private entity
affected by the easement request. Pending the final alignment determination, the
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programmed plan of land acquisition will initially involve the two exploratory
wells that are under construction. The design and construction of the storage
reserveirs are under way, and the initial alignment that is identified as Phase 1 in
the EMPLAN will be reviewed by Department staff .

6.1.3 PROBABLE IMPACTS - LOCAL IMPLICATIONS

The implementation of the EMPLAN will not result in significant adverse
physical impacts at the outset. The physical implications of well drilling and
reservoir construction are not considered significant activities in terms of impacts
to ambient Air and Noise standards. In addition, the activities will be taking
place in relatively isolated locations that are away from established
urban/residential or commercial zones. Pipeline installation will have more
significantly adverse impacts to the Air and Noise standards since the activity
will be taking place on established transportation arterials. Traffic patterns will
be affected as construction activities may require lane closures, or diverting of
established traffic flows to achieve the installation of the pipeline and other
ancillary and support components of the pipeline. The contractor will be
required to post traffic safety advisories in the media to keep the motoring public
aware of future construction on major traffic arterials. Also, the onsite
construction activities will require traffic security to maintain the flow of traffic
in as smooth a condition as practicable. Work scheduling can also be a vital
segment of maintaining traffic flow patterns. This would include later start time
and earlier closing time to permit the use of all existing roadway lanes during
peak traffic hours. This will be subject to review by the Department and the
contractors to determine if costs will be controlled on a longer schedule, or with
more work scheduled during off-peak traffic time. Work that is not located
within the established traffic patterns can be scheduled ahead so that various
Phases of the EMPLAN can tie together separately, albeit not in a continuous
pattern.

6.14 PROBABLE IMPACTS - REGIONAL IMPLICATIONS

The regional implications that the EMPLAN will have on County transportation
facilities are remote. The scope of the total project is at once expansive, but also
limited. This is due to the nature of the EMPLAN which is designed to seek and
provide potable water in sufficient quantities to meet the long term future
demands as identified in the Community Development Plans. It can be assumed
that as exploration provides sustainable yields, the pipeline portion of the work
schedule can proceed on a more accelerated pace. This could also result in either
more impacts to the traffic flow patterns, but also could result in a quicker
resolution to the projected congestion. It is concluded that traffic impacts will
remain essentially localized
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6.2  FIRE PROTECTION

Fire Protection is the only other County service that would be impacted to a
significant extent with the implementation of the EMPLAN. Design planning to
provide water to future planned urban land uses, i.e. residential, resort,
commercial, and industrial must also include fire protection. The balance of
County services essential to the advent of planned urbanization can proceed on a
more reduced pace, since the onsite activities of the urbanization will provide a
clearer picture only after the physical improvements have been reviewed and
approved by the Planning, Public Works, Police, and other County agencies. For
the actual physical improvements required in the EMPLAN, once the
construction has been completed, the Department will be responsible for the
daily operations and the periodic maintenance of the facilities.
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CHAPTER VII

ALTERNATIVES TO THE PROPOSED ACTION

Chapter 200 of Title 11, Environmental Impact Statement Rules (1 1-200-17
(f)) requires a discussion of " any known alternatives . . . which could
feasibly attain the objectives of the action.” The rules further specify that
the alternatives be explored and evaluated in light of enhancement to
environmental quality or the avoidance of adverse environmental effects.

Variations of two alternatives are examined in this section: (1) the
alternative of no action or of postponing action pending further study; and
(2) alternatives related to different designs, sources, or methodologies of
the proposed action which would present different environmental
impacts.

71 NO ACTION ALTERNATIVE

The No Action alternative, or its’ variant, postponement of action, would
preserve the EMPLAN alignment and the various potential well and
Teservoir sites in their present state. A discussion on the advantages and
disadvantages of the No Action alternative is provided in the following:

Advantages ,
* No further planning or design work time and charges would be
required to continue the efforts of the EMPLAN project.

* All current or existing agricultural operations along the selected
alignment would continue without potential loss or interruption due to
the EMPLAN phasing schedule of construction,

* No Action or further postponement of the EMPLAN would
maintain the Haiku Aquifer in its' present conditior, without the planned
withdrawal of the basal aquifer water for Central Maui use.

* Potential vehicular congestion on the State and /or County roadway
alignments selected for the EMPLAN would be relieved of the short-term
traffic tie-ups due to the Pproposed construction activity.

Disadvantages

* The three Community Development Plan areas for the communities
of Wailuku-Kahului, Kihei-Makena, and Paia-Haiku would not be
provided with their supply of potable water. This could delay or abort
their Urban planned growth through the year 2012.



* Economic growth as planned by the County Administration and
approved by the County Council would experience a potentially severe
setback in terms of housing availability and construction related
employment, as well as associated impacts to suppliers, vendors, and
support services for the Resort and Commercial projects that would have
been developed.

The affected Community Development Plans are in their 10 year review
period and the decisions to alter the previously approved Plans are under
review. The EMPLAN is of a longer planning duration since the
implementation of a program to develop adequate or sustainable yield of
potable water is both time consuming and technically demanding.
Exploratory wells are necessary to determine both quantity and quality of
available water that will meet Department standards for potable quality.

* Individual water use is increasing; even with no new sources and
no additional persons, the Iao Aquifer will not be adequate.

7.2  ALTERNATIVE SOURCE CONSIDERATIONS

The Department has considered various alternatives of source
development , the use of non-potable quality water with pre-treatment,
water conservation programs, and non-potable water for non-potable
uses. Briefly, these are as follows: )
a. Developing the Waihee Aquifer - The estimated cost of developing
this aquifer was $18.6 million (1990 dollars). The sustainable yield value is
commonly taken to be 8.0 MGD; however, the practical developable limit
has not been demonstrated by experience. 4 MGD is a comfortable
estimate, and reliance on more water than the projected 4 MGD would
require field demonstration. Also, the 4 MGD will not be sufficient to
provide the quantity of water needed over the planning period for the
Community Development Plans.

b. Desalination - The 1992 Water Use Plan suggests that the costs to
design and build a IMGD facility would be $2.5million and the attendant
Operations/Maintenance costs would be approximately $2.30/1000
gallons of raw water with 800 mg/] chloride content (brackish water). In
addition, the daily disposal of the resulting brine with the resulting
environmental problems make alternative source development more
feasible and practical. ,

c. Surface Water - The planned use of surface water for potable
purposes is not considered as cost effective or socially redeeming since the
costs for pre-treatment though less than desalination, are still of high.

The social unacceptability of taking this water from agricultural users is
not a high priority consideration for the Department. Planned sharing of
basal aquifer sources is more equitable.
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d. Outside Water - Analysis of water consumption in the Kihei district
indicates that this area has a higher than average consumption of water
that is used for purposes other than normal household purposes. It is
estimated that at the present time, more than 4.8MGD, or approximately
70% of the total water used is used as outside water. The use of water
other than potable quality water is recommended in a conservation
directed method. However, the reduction of potable water use as outside
water would still not overcome the need to develop new water sources.

e. Water Conservation - The DWS is proposing to implement a public
awareness program regarding water conservation. The reduction of water
use anticipated from this program has not been determined, and the
development of new sources will still be programmed.

73  ALIGNMENT ALTERNATIVES

The EMPLAN considered various alignment alternatives in the design
engineering and economic analysis review process. The final alignment
selected was made on the basis of least environmental impacts, tempered
by economic cost factors.

74  ANALYSIS AND CONCLUSIONS

The EIS rules concerning " rigorous exploration and objective evaluation”
of feasible alternatives have been applied in this chapter. The " No Action"
or postponement alternative would preserve the existing conditions along
the proposed alignment route, in addition to the well and reservoir sites:
This alternative will not resolve the planned demand for potable water in
the three Community Development Plan areas planned for expansion and
development by the year 2012. The various alternatives identified as a
through e in 7.2 would also not provide in adequate quantity or
questionable quality, the demanded volume for the year 2012.

In conclusion, the Department has evaluated the alternative proposals and
finds that the proposed EMPLAN and the recommended alignment will
be in the County's best interest. The greatest public benefit is the
Department's goal in developing and transporting this water from East
Maui to Central Maui.
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CHAPTER VIII

IRREVERSIBLE AND IRRETRIEVABLE
COMMITMENTS OF RESOURCES

Chapter 200 of Title 11, Environmental Impact Statement Rules (11-209-17
(k)) requires the " identification of unavoidable impacts and the extent to
which the action makes use of non-renewable resources during the phases
of the action, or irreversibly curtails the range of potential uses of the
environment. . . ."

The long term programmed plan for the EMPLAN will permanently
commit money, time, labor and physical resources. The decision to
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CHAPTER IX

RELATIONSHIP BETWEEN LOCAL SHORT-TERM USES
OF THE ENVIRONMENT AND MAINTENANCE AND

ENHANCEMENT OF LONG-TERM PRODUCTIVITY

Chapter 200 of Title 11, Environmental Impact Statement Rules (11-200-
17(j)) requires a brief discussion of the "extent to which the proposed
action involves trade-offs between short-term losses and long term losses
or vice versa, and a discussion of the extent to which the proposed action
forecloses future options, narrows the range of beneficial uses of the
environment, or poses long term risks to health or safety. . . "

As discussed in previous chapters, the proposed action will provide
potable water from a water rich area of Maui for use by Maui County in
fulfilling its obligated role as the Department of Water Supply. This action
will not adversely impact the State's long-term agricultural economy or
levels of productivity. No short-term exploitation of physical resources
that will have long term consequences has been identified during the
design and review stage of the EMPLAN. There are no known long-term
risks to public health and safety which would occur as a result of this
project’s implementation. In the unlikely event that conclusive evidence
was presented or discovered during the phased construction program, the
Department would have the right and obligation to terminate or
temporarily cease development until the long term risk had been resolved
or eliminated.
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CHAPTER X. CONSULTED PARTIES AND
COMMENTS RECEIVED

Consulted Parties

It
o
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The Environmental Impact Statement Preparation Notice (EISPN )
for the proposed East Maui Water Development Plan was
published in the OEQC Bulletin on July 8, 1992. The thirty day
review period ended on August 7, 1992. In addition, the EISPN was
mailed directly to 53 agencies and organizations listed below.

Federal Agencieg Da mment Received

U.S. Department of Agriculture
Soil Conservation Service 8-5-92

U.S.Army Corps of Engineers
Pacific Ocean Division
7-30-92
U.S.Department of the Interior
Fish & Wildlife Service
National Parks Service

U.S. Department of Commerce
Nat'l Marine Fisheries Service

U.S. Department of Transportation'
Federal Aviation Administration

U.S. Geological Survey
Water Resources Division

State Agencies

Dept. of Accounting & Gen.Svcs. 7-21-92
Department of Agriculture 7-30-92
Dept. of Business [Econ.Develop.& Tourism

Department of Defense 7-21-92 !
Department of Education 9-18-92
Dept. of Hawaiian Home Lands

Dept. of Land and Natural Resources 8-17-92

State Historic Preservation Division 7-28-92



Department of Health
Environmental Management Div.

Dept. of Transportation
Highways Division

Airports Div. c/o Kahului Airport

Office of State Planning
Office of Hawaiian Affairs

University of Hawaii
Water Resources Research Center

Univ. of Hawaii, Environmental Center

State Land Use Commission

Private Sector/ Community Groups

American Lung Association

Alexander & Baldwin, Inc.
Ms. Meredith Ching

A & B Properties, Inc.

C. Brewer Properties, Inc.
Cenlralthaui SWCD

Hawaiian Commercial & Sugar Co.
Maui Electric Company, Ltd.

Maui Land & Pineapple Co.

Maui Lani Development
The Nature Conservancy

Hui Alanui O Makena (via Isaac Hall)
Sierra Club
Isaac Davis Hall

Keauhou O Honuaula, Inc. via Isaac Hall

Haiku Community Association

Date Comment Received

8-19-92

7-24-92

8-7-92

8-5-92

7-21-92

8-3-92

8-7-92

8-7-92

8-7-92
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Kahului Town Association

Kihei Community Association
Makawao Community Association
Makena Homeowners Association
Paia Main Street Association

Pukalani Community Association
Spreckelsville Community Association
Wail'ea Community Association
Wailuku Heights Homeowners Assn.

Wailuku Main Street Association

Landmark Maui Properties 8-7-92
Maui Tomorrow 8-11-92
Environment Hawaii 7-12-92
Native Hawaiian Advisory Council 8-7-92
Maui County Government

Planning Dept. 7-17-92
Dept. of Parks & Recreation 8-7-92
Dept. of Public Works

Economic Development Agency

Maui County Council
The Hon. Howard Kihune, Chair
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DEPARTMENT OF WATER SUPRPLY

COUNTY OF Maul
P.0. BOX 1109

WAILUKU, MAUI, HAWAIl B8783-71009 E @ E l] w E

August 14, 19%2

AUG | T 1992

CONSULTANTS, INC

NORIAN SAITG ENGINEERIN

[H

Lc-'-—_—.J

Ms. Meredith J. Ching, Vice President
A & B HAWAIY, INC.

822 Bishop Street

P. O. Box 3440

Honolulu, Hawaii 96801

Dear Ms. Ching:
RE: EAST MAUI SOURCE DEVELOPMENT PROJECT - EISPN

We are in receipt of your firm’s comments dated July 20, 1992 on
the proposed East Maui Water Development Plan. Thank you for
combining the affected Alexander & Baldwin companies in your
comments. Please be assured that your concexrns on the siting of
storage reservoirs, the alignment of the transmission lines, and
the construction time schedules will all be coordinated with your
company‘s activities so that as minimum a disruption as possible to
the various operations will be achieved. As the process of this
environmental review continues, we will most definitely maintain
continuous contact with A&B so that all concerns can be addressed.

Thank you for your timely comments and we look forward to your
continuing input. '

Sincerely,

Dagid Craddick

ﬁ(nirector

HK:ab
Xc: Norman Saito Engineering Consultants, Inc.
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August 14, 1992

Ms. Esther Ueda,

DERPARTMENT OF WATER SUPPLY

COUNTY OF MmAaUl
P.0. BOX 1109
WAILUKU, MAUI, HAWAIl Be783-7108

Executive Officer

State Land Use Commission
Old Federal Building, Room 104

Honolulu, Hawaii

Dear Ms. Ueda:

96813

RE: EAST MAUI SOURCE DEVELOPMENT PROJECT- EISPN

We have received

Proposed East Maui Water Development Plan.

Hil
B0 1 T Ig9p I_U

NORI4AN SAITO ENGINECRING

CONSULTANTS, INC.

your office’s comments dated August 4, 1992 on the

comments, we offer the following:

In response to your two

1. We have examined the three affected Maui USGS quad maps for-

the area and will identify more specifically,
There will be a State land use map in

parameters.

various designations.

Thank you for your prompt attent

forward to your continuing cooperation.

Sincerely,

vid H. Craddick

Directbdr

HK:ab

Xc: Norman Saito Engineering Consultants, Inc.
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dicating the

g was included in the July 7,
of the EISPN for this project. We
mments will reflect those items listed

ion to this EISPN and we look
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DERPARTMENT OF WATER SUPPLY

COUNTY OF MAUI
P.O.BOX 1108

August 31, 1992 WAILUKU, MAUI, HAWAII BE783-7108

Mr. William W. Paty, Chairperson
Department of Land & Natural Resources
State of Hawaii

.P. 0.

Box 621

Honolulu, Hawaii 96809

Dear Mr. Paty:

Re

EAST MAUI SOQURCE DEVELOPMENT PROJECT - EISPN

We are in receipt of your department’s comments dated August 14,
1992 on the proposed East Maui Water Development Plan. We respond
to the following:

1.

our preliminary studies on the hydro-~geological conditions of
the eleven proposed well sites indicate that the wells will be
to obtain potable water from the basal agquifer and not from
perched or dike water. As such, we do not anticipate
significant negative impacts to streams and other surface
watexr sources.

At the present time, the proposed alignment does not traverse
Conservation District lands. In the event that the final
selected alignment does move through Conservation lands, we
will be preparing and filing the required applications for the
Conservation District Use Application.

A Stream Channel Alteration Permit will probably be required
in view of the current alignment through Maliko Gulch. Again,
we will maintain contact with your department on this subject
and move accordingly to prepare and file the necessary
permits.

We appreciate your agency’s comments and look forward to working
together with the State on a most critical project.

SiHCérElY'(}M’0~JLa£Jm—“

David R. Craddick
Director

HK:ab .
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DEPARTMENT OF WATER SUPPLY

COUNTY OF MAUI -y
P.O.BOX 1108 ‘
WAILUKUY, MAUI, HAWAII 98783-7108 : D= ] S e
1“?!

| LR}

- e
A6 TR -,
August 14, 1992 | -
NORIAAN SAITO CNGINEERTAG .1

Mr. Don Hibbard, Administrator

STATE HISTORIC PRESERVATION DIVISION
DEPARTMENT OF LAND & NATURAL RESOURCES
33 South King Street

Honelulu, Hawaii 96813

Dear Mr. Hibbard:
Re: EAST MAUI SOURCE DEVELOPMENT PROJECT - EISPN

Thank you for your agency’s comments dated July 24, 1992 on the
proposed East Maui Water Development Plan. We have provided your
comments to the archaeological consultant for his information and
use. They will be in contact with your designated Maui County
staff planner to work on the pecifics of the archaeological study
for this project. . .

Your timely comments are appreciated. Be assured that we will be
in contact with your agency during the planning process.

Sincerely,

~

af d'R./Craddick
d Director

HK:ab
Xc: Norman Saito Engineering Consultants, Inc.
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There should be further mention of what arrangements,

understandings, benefits and agreements have been made with A&B
regarding easements, water allocations, and proposed developments.

Given adequate rainfall and proven reserves, E. Maui is a
community that would gladly share its resources with our island
neighbors, especially farmers and Hawaiian Home Lands owners.
But with such clear warnings signs of the limits to our scarce physical
resources and further limits to our financial resources and the
already known and unmet needs of our farmers and Hawaiian Homes
landowners, this EA offers inadequate evidence for proceeding with
the development os the proposed EMPlan. -

The devastating drought of this past winter should be a
wakeup call to all of us. (I walked stream beds that haven't be dry
in 20 years.) Given scant knowledge of the actual water reserves in
this area and the huge demand that this EMPlan proposes to satisfy
together with the tremendous impact such a diversion will have on
the resources of this area, I recommend that E. Maui be ‘designated a
waler management area under provisions of HRS 174c-41. Grounds
for such a designation may be found, I believe, in both ground water
criteria and surface water criteria. See HRS 174C-44&45.

Sincerely,
Mark Sheehan(PB) -

C . Care Tgrumi

Norman Sq ) &r\si r\ee,r"ir\f) ConSuLTANTS



{ . vt - (. €7 {7

qQuiMH

20329314
AOTPPRID Y PTARGg

ATddNS ¥ILYM JO INIHIMVEIG

*A1ezasuys

‘Ulaouo>d pur 353393UT
2382ufs Inok J03 nok NueylL °5II 3ITIQ OYF U PApATOUT aq TITA pue
SjuelTnsuod fupiesuibua oy} 43 PapIvMIo] uadq PARY SIUSTWOD INox

*Paqudoralx aq [[JA 921In0S
ayy ‘smeaiys juasefpe ay3 oy Joeday aayjebau sy azoyy 3T 3o
‘pajedyoriuv €% Jou Sy PIOYA BY3I IRy JuBAD By3 Ul BUF[TTIP
8TY3 Aq Atraapjvbau pojoeduy eg jou TI¥A aewa TeaeT YbIH
"I9jynbe eseq UY¢d Byl wWOIZ I83em ARIp puw yowua 03 peIryap
2q 03 21w ([13a atbuys v snid sayued aay3) P2TITITIP aq o3 BTlan
8yl eyl sysdfeuv Livupmyrsad zyjay;z 8% 31 r-3sjboroeb-oapiy
g,3ue3Insuon ayy Aq Apnis oy3yoeds v Jo 3o3{qns ayy sy ,yneH
3Ise3 uUY sSI{9A @Z~-6T OUTTL[IP. JO 3ouday TejuenuoITAU? BYL

*jueniaedad ay3y Jo SIVWOISND SR IIIRA YITA @Ayl apyacad o3
BAUTIUGD TTA 3a puv 3w A3yl 5@ 03 InNUTIUOD TIIA FIFITUNRMIOD
e Azjunoodn eyy jo aejowaeys ayg *saajjem Loytod egay;y
a3eIneioy I0 pumR SUoysTIap AdTted asn puey apesaad ‘avasmoy
‘j0u saop 31 *AIBATT9P JO SOURAPY U TraIA uoy3onI3suoa
pue  ‘ubrsap ‘Buyuuetd sayw3y 3ng ‘eusuwouayd jybyulasc
UZ 30U S} S37ITTTORF UOTSITUSURI) puw obelols ‘ooinos ajenbape
Jo 3jusudoraassp ayg ‘aq Aww Josn eyy oym Io uoy3yvubyeop
Bujuoz ayy 3eya ae3avu ou ‘peascadde Pul paujulslop ueoq swy
Y3noib pajoafoad azoys oyrgnd asunsuod eyl o3 Arddns xajva ay3
apyaoad 03 anujjuod 1A Juawiaedag 8yl ‘mayshs JouvIRq pue
SY28Y> 3yl uy (younod A3uUnod Byl YiJAa 2ae sasn puey pasodoad
d07 steacadde pue juamyawdeg Butuuwtg ayl Yatsa sy uofpiouny
Buyuueid syyg [

IG5 QUYTREIES 30U YUVR DUT 300 seop JUSHIITdad oL -saeek Auva
207 G3TIUNGY IN0Z IYI PUR VIVIS SYJ INOYENOIYY W3] UOFSSNISTP
® ueaq svy yIacabh oz ,enInuUTS, v se uandeyasvp Iovy

‘s

i

z obed
Z66T *TC 3snbny

RdSI3 - 1J3rodd INIHIOTIAIA JOUNOS INVH ISV

a8y

uRUIBIYS NIVH °*IH

s e e e g,

“3FaIajUr 3soq 8,271qnd Byl U J0u PIam peIInouT eq
03 83800 DY) o3 pazyleni aq 03 PIATA oy3 Ivyy PIpPNIOUOD SRA
37 puw SIsATeue 3fjouaq-3s0> w woay PIUTUEX3 BUA DATIVUISYLW
STYL ‘burufemax prafk mnupxem ayy og aajinbe cer syj doraasp
23 A31119° ay3 sY 3o0e8foad ST43 03 Isazo3juy ofyfoads yo -saesn
ortgnd puw syeatad aoz Buydeospuet BATSUBJUT apjes BBaT puw
‘agn TeInjTnoyIbe o7 Juanijj)e ebumss pojwaxy ‘o't ‘erquiod
-uou puw arqeiod 07 wajeds Tenp ‘uorjezIurTwsap aparouy
asayy, *juemyaedag oy Aq paypnys usaq eauy juandorsaap
493WA  I0J sSaAfIRUIEITR aAaTsusdxs smsel puw vAYIeUIBITY *t

*pajoeday Araayaebau aq jou ITFA Jo3vA
Taa9T YbTY puw ‘xazynbe teseq ayy WOIZ 92IN08 ATaY} AvIP So3IT5
11ea pasodoad ayj wexy padofaaep 3 TTIM A9Y] Jajem °gIasn
Tean3jtnoyabe ynwq 3sex 24l 03 a33eAa TRIn3Inofabe Jo 832INOS
IUDIAINT BACWIX IO YSTURFP 03 paubysep jou 81 NVIgHI 8Yyy 4

‘BT 27Tqnd 3Ivy3 oyns |3vfIUaIeIZTP
20U op 8a puv ‘ofrqnd Isumsues ayy oaw juandotoaap Jajes
0 satavrayjouad -A3aarjus 83 UF Juamzaedasqg ay3 &q poouruty}
aq TTIA HVTIdHI pesodolad ayy puw savak ¢T aoac I03] @oryoexd
Uy uUaaq sey 294 JUINSEINSY IOINOS FheH TRIIUBD YL “*SIDFAIRS
333uA 103 8907 JO JUITYSTIQRIS? PYJ BPNTOUT 3uyy suotT3vinbox
pue saint LSuyjexedo ‘Arddng Jajepn Jo pavog oy3 Aq sbutavay
TeRI0g ybnoxyy ysyrqeisa o) eyqe 2a¢ an ‘yosns sy *jusmyzwdeq
B4} Jo SN3IVIS SNOUCUOINP-TUIS BY3J JO RNIVAR 30U Iw sdeyxad oym

512430 puw noi o3 Ine jujod prnoa ay - HVTdHY 543 J& BUTSUTOTy T

:53udwa0D Inck 03 sesuodsax BufaorTog @i} apjaoad o puv ‘asucdsax
40} 83130 anc 03 papaesto] sen atbuy 1okey o3 laj33ay IUISLI Inok

HASIT -~ I03L0Hd INIHAOTIAIG IJUNOS INVH ISVE oy -
iuwyaeys *ay Ivag

8996 TTOARH ‘Ouvmeyel
6ZF X0 ‘0 *4g

SITIMILOHd INVH MUVHAHVT
uvyaoys NIH "aIH

T66T ‘TL asnbuy

BOLLCHLNS HYMYH "tV "TINNTIYm
0L L XOM ‘D'
INYW {0 ALNNAOD

AlddN8 H3LvM H0 ANIWLHYdIAa




s1umifnsuo) Supsdauiug 011N Ur @Oy
. Aiddng J91 s Jo ‘idag
. .a.:zua:os_:oau

10193310 IANINIAN3

*Alasaauls

‘urldiyI Aur Ja) ST IANlsuIs a:-:..osco.__:nu pus ‘aizinxae
Aleauyaay ‘parniueisgas LJeapjriealas ‘a1dwod ¥ yila pajvasazd aq o1 adoy

. ‘usld jsiaU3
A1uno) tepy YT PUT SUR[ ANUAWEOY PIIIIJE YL jo sauyjapind 2yl puodag Euano_u;uw
288100702 AJaNT] A23A [Is [NRHY [RIIUI] OF I|T[IFAT 200082 3310 (R 1583 JO Ayiuend

15TA ¥ YINE 3Y%@ 0] "vale UE Uf 1w do[aaap PUR YLu0sB 10f S1uRAWNS 15218348 oY1 Bucws
ST $3JN0831 F[QRIEIP JO ANTIGURTAY 2YL 18YL 1U3PFAD AI[E3]J0151Y 81 3] Q1018 pauusjd,

UG pasEg 13{315K] S3IEA INURY WIIUF) 3YY UT 191X (]l SI2IN0FII JILEA JOJ PUNTIP B YoAS 1EyL

UonRd@N3sE PAINIURISGASTN YT U () AL §f 30UIpU0dsaLIcd S| Ul wuted (Ruly Y

-treyd ay) Jo s1aedio| [NIUIWUOIALS Y1 STIIPPE ANUIRLINE 10 "a1Enbape 'IkInIw

2q &jgissod uva us[diNT S1YS JoI ST OU “IND U ISR JO WWIDYFQRIEI YL INOYILY "sInss]

ayy {iv Suissauppe ug Joytiw) 0B 1enm ST YL ‘aiqIssodim| s§ S[3 21enbapu un ‘'TIJRY #4971 0

TEREIP QT SUIPTII0 's40]) 3ufads pus wealis |j» Uo sisfyeun pajnap Bunanpuod oYL

-ga0inosal (W] Jurtiodw| AEaY) §X00[I2A0 A1INU2 ¥ YL "waIx Y1 uf sZupds pus
smealls Ausa ayy co pwdmy Joflvw [vpuaod 3yl §) YoIeIEal JO XIE[ SIYL OF ANy

‘PAIINIISUOD 3G 1OUUED BIWHNS 1edw] (MUITWTOILALT

ajenbaps ur viep w3yl oyl s1eduwt 5t poe (vsodosd ays Buissasse Joj sep

ITINUALIS YL GEE[geIsa 01 Funsat Kila U133q PAOYS 22UN0S Jalt INTjY 188 IY1 UQ AR 61}

uI 157A o5 Pafod ¢ 'uonsanb INoYiLy, 13edwy oz [EnUaled ¥ jo uvonedniw pascdosd u 5w
1t suopuam £juo 1ng "363ILap 134 LIo1ei0[d 13 0] JIMIWEOI OU SIAFD UBIJNT 39

: : INEN -
0 SUDISJIAIP pUR S[LaBIpYILa pasodoid ayl lq pauateaiyl ag Axw walw ayl uf $322n053
15384 IYJ AOY JO HONEUITIIIAP J0] 'SIEP |BN1INS JO UCHIE[NTNIIE 34 JOU 'YIIN353JI pun
SUOITOBIIEAUT JIJNUINT JALOAUL 10U 520D 1) IBYL 5] URIdNT Ay uf ax[jiuzsayuiuy -~

. oo - - ‘jawjy 1533 o} susid tuamdofaaap 3nos:
Jo adods a1 s52Ippse AlInJ 10U S20P ¥ Y1 {PIYa U} At J3Q100R SESIYL PIILP 29 01 s[1aA
1 S3ssnasip Ao UnldiNg Y1 JOJ IUIWLTIELY [WIUITWUOIAUT Y1 1585180 Aq 'uoiBal ine
15%3 Y1 U sfl3a §2-G7 BUIHP SPUIT@OIAL Uy Utld 1wawdojaasg L1unod ayl dupidops

Sursapisune 5] A1ddng Jaiva Jo pIXog Iyl 1BYS UOJIUIIIRE JNO O1 JUIOD OS] $¥Y 1]

- . i B Usmmiosd sauasumn pun
COIRAJISUCD L31NA I0WAIL, 01 UOHIBpUIWLOIFE w24 0Z-1 5 Y1 $f 11w spJudal suus(d
AHUnmme) nAfEy-eiwd 103IIND 3y} U] $1834 031 BUIPAIILS UojsUAWP IWN AJU0 3] "1awj Uy

U T J¥9A U9} ¥ Jof A1epusm,_ou 5 313yl ‘susld Aunwma) wad ua) 3y ug

N g i puoju ydasof paeyoy
. ‘*iig

et iy § i e s

(T

o b vt 4 a1

P

- -

et kA Y Faamras

Suwgd dasvw swadk € wsy “suoiBasuvid Anunwwmo) [paucpuamalofy
ayt} j0j saiagjad Jin pue| se patuauradung Ljsnogaald sueld tuawdojdaaq Aljunmwo)
2] W04} o1EpuUT ¥, 1) usjdiyd JUI 1BYL JWIND I 'T]] volIAS U] sueld L1junmmo)
a1 jo adoas pus vonualul gt 1U2sa1daIS T OF SWAIE UILESISTY [RILIWUCILAUT 3G ),
_ayopey ut 2anssad 1wwaply wwaninsur, sg susid
Ausno o) BUINE-194LY JO (n[nyex-nynIERA 31 1991 uf patjnuapt wajqoad satza sofem
Ajuo 3g1'19wj U] ‘INE 158 WOIJ UCISIIATP 2DIN0SAI JO 1aud W] (K120 PUT [RIUITUGITAUI .
ay1 ssaIppe 0] s|ie) NI agL "UoiBa sjul uf 2;04532d J21Wm jO NI W PUN 1IN -
supyuip Jo Aiiend Jotsajut agy “Aneatjaeds aJous 20 °IIBA SLuUTld Anunwwo) ayjey
-wud uaaind ayy Lq payuapl wajqosd Jofem v 1wy 1 Jurioda [SUCNUPPE JO
. . ‘ntnyey-nyn[EY 405 661 (13dY (l1UN IUITWOD
10t [t *[rauno) L1uno) Y1 Jo uawedag Suuueld ay1 4q paj(adwos asaIIglo ss3jUN
*ggan0ad mataad 2y 1EYY St atou 01 Wweodw| n[ayex-nyniEy pus suaNEp{ 1Ay Jo)
suzfd Anunuwa) ayL os[¥ e pIedas FiYl U] UONIBIIPISUOD A3us$9020 jo "Alofasayy
. ‘spaJe paeju e g ueld
Auunmwo) ayy jo adeas Jwad U3l Y1 YIITW o) OS|E 1ng '$$3304d edAdl UL Alunmmao) ayy
Jo uoIsAIU0d Ay 1jrae Suo tou ol jeartaedd pus wapnid 4iog 3q pjnoa i} "padu patodeld
Jwak Azam) w199t of 12alosd sval wasjif v sas0dosd uRdiNg YL "ISTIUR uf ‘snafun
123U 34} J2AD 21341 £304N0821 3y} Jo CONW0[(¥ JO) 23u2iaJ23d 531 Y1 Sug(s "Ajjunawod
ay1 Aq passajasd se ‘INER 153 JO JINNRYD IY) AU INIP 11 uNld Snunuao] sigy
‘uopsiads ur A[1uaaind ‘urfd fiunwwo) nyieH-wvd A2U 341 Jo saul|spin® 3yt J3pun
paazosd j0U pjno.s INPIYIS uoneitawajd o] URldNT Y1 1841 5] UIIDUOI [SRIV] UY

. ‘ugld wamdo[aaxq inos e
1583 ay3 Aq parsedmy Saanedau 3 |1a ‘puURist Ayl 1noysnoJay pus ‘nwly 15¥3 UL ALUn@ WO
a4} 19Y1 matA Jno 573 Fojuueid punos Al£3180(033 Jo spiepuris parsoddns Lijunmiaod
§ an31i0wWo} (avjy Jo ‘vujd Suunwmo) nxH-sivd Yl "uyd (®Jauan A1unc) fnejy Yy jo 1paide
Y1 19910 10U (il UIT4INT Ut "PISSIIPPN Arsienbape a2aw surasuco Bulao]jo) ayy U
Aupen() (R1UawUoNAUT jo Uol3aold, Yl "sajdtaultd
pur spirpurlg 3uluuid sty Zuows s1s1) axivy-8Ivd 30 ueld Atunmuto) aQL
IR JOJ UONNAIISUCD
puef pus “uamalruew yreoad quamdojaaap I[QEUITISAS 01 PINIWTIOI ST “IUABIALOAUL
pux 1ioddns AUNW WO pIseq-prosq Yita dnoad 1a431uf 2tjqad ¥ "wolsowo] ey
-us(d Yra0i8 pafzuew pus pINRAIP ¥ asudasg (Z ‘pue "Altuapy [vint pus pusf JUERTOEISE L
s.fiuno) |nejy 1231004 (1 I8 UEld (BIAUAY Luno) (nejy Y3 Jo sawsyl oml dot ay)

paudaucI e oL

JUDWESASEY RIUIWUDILAUT (UeIdINT} UEld samdo[aa3q 33105 NS 1583 3y

* £1896 [H 'njajoucy
- ) ._ow_.._ yunog 15 duty g 0TT
: joanuo) Anead) [RluamuoAul Jo #3I0 - .
i AL . . .
' . ) . ’ *2wnsny '
TAEEE zest Y

nm.h.w x A H ﬂu -
um.__n%i_ea__ou«

o 3]

S




!
@ e pashidne ul phatig

A e G e .

fagyaad}T *suoy3oefoid zvek-0z uodn pasuq aiw suwld Ajyunmmod
oYy 203 3uemaedag Bujuuevld Auncd InEH ey3z Aq pemaojyaed
S3[PNIS OTROUODB-0]DOS sR3Tuncmos syy Jo spesu Buybuwys
oYyl I03 RMOTIR 03 Bavak usy A19A0 UQYSTAGX pue RAJARI O}

a08{qns puuw sjusanoop Sutuueid Bupyios Iv uwid AjTuUnuIOd BUL *z
*gaie TREH TWIJUID
oYy jo spasu oyl oy 3e3va jo Juauwdoressp eyl 303 uetd
. tanozb pabudez pue pajoearp @ wpjaoad o3 Arddas aequy
; K
*our ‘saue3iTnsucd buyzaauybul ©03TeS UvVIION DX ! 3o jusm3redeg sy Aq esuodsal 3a2ayp © S URTAHI SUL
quidH ! TUTTE (IAGI5 PIETUTY pUT pIIosIll v axwasyy  (2)
303933314 *TrouUncH
XOTPPRID ‘Y PIARQ Kjunoy JneH 9yl puw Uofssyeruod Bujuueld By} ‘jusa3audeq
Bputuuw({d ayy u3jya sayr uoyjouny Sujuuerd KL3yunomod
d Q); syl sgyxoddns AIGUFTITA puw 3Jxoddns o3 pejvpusw
. 87 Atddng aejem Jo juam3andeq oy3 ssesexd uvyd L3TUnaUod
A1@a99 pue ueTd TeIauas ayy jo UuOTIdURF ® BT Ajnweq [RANI
cgo1e puw puwy TeInygnojibe w,A3unod jneH JoO wot3oejoad eyl
9DTAI3S IDIUM TNUH TRIFUBD SU3 UTYITA suerd Ljunamod 3yl Jo spasu ' ] TATIIUSHT
|3 WL 03} sSSIuIIVAR 1RjubIUOlTAUS STOTOSUOD YITA uﬂﬂﬂmo.ﬂ@>ﬂv H% n.ﬂu
Jo3wa urxaj-Buol pammewiboxd 307 sAoliw uevldHI Syl ‘UOTSnIoUCD UI
-sagfIe pasu eyl s sTTeA wy3 dorsawp o3 sue(d jJusajavdeqg 130 uwld TWIUGD AJUNOD TOSH 9Y3 JO sOWAY] OA] BUL T

eyl “-bBujuoz pasn purRl URld K3junumon uodn peswq s} pepeasu
ae3es Jo K3jauenb oyy *edaj3 sUo 3u 30u puw poyIad Iwek-5T
w oAl ano2o o3 pejudjojjuv SF Je3wA Jo doH 9T Jo usudoraaep
paseyd syr ‘pejerna}ys ST YIn0ab wlojeq pITTIweX g Isna
3uyy sjusdarczduy 8an3onlyseIIul Auvm Jo Iuo Atuo 8T 13auA
fyamoab 310J LSNINEfIS. ¥ S Xe3¥a Jo Joa{qns Iy3 uo fATTRUTS -y

-gpsodind (eanirnogabe oz pesn Hutaq Arajussead sedninos
Jajes paydxad puw edvjaIns VY3 I08JJe JOou TITA pue BIIAA
xagynbe fuseq 21 strea aylL porasd avaf-0z 03 5T ¥ J2AD
papaau Ja3en epyacad o3 pajwdyofjuRr S} UN(JHI WY UT STTeA
11 oyl “-pazordxe Bujeq 19zynbu syl Jo Guppuulsiapun II33aq
¥ Jo7 waep HUj3eInNUMoOoR OTjYA NRIT IDTAIAS BY3 JO sSpunuap
2a3vA ay3 393w O3 IaIeA Ayl I¥n o3 juazizedag Byl mOT(w TITA
JInsax IyL *pazojftiod puw saseyd uy pejonijsuod W] 03 2w
gyrea ayr -Buriayieh w3ep puw UoTlvlafdxa xajynbew jo sgazoad
aya Jo ared eze uwldwd 943 up pesodoad sTTeA SYL ‘gaave
s7y3 uf Jaypnbe eyy Euppavbal SaTpnys J3ylo ULRq SANY IIAYL ol 3

*puvnap
asjea uj sabueis 39a% o3 Apeal puw oyjmwulp Sy sueld AjyUnEod
SUY OYIT URTJIHY 9YL ‘*UU[IHI 9Y) sv yons uwyd ebuez Buoy w
oAuy 03 L1ddng a93em Jo jusmyaedeq eyl J03 juapnad Afuoc ST 3F

z vbeg

66T ‘'z aequesdas

3oefozd Juandoldasg @2INos FNRH ASeI - HISII 94
=ap ‘puoiwy ydesor pIvy2yy *IH

15M0T[0F SV sjuecuod anok o3 pucdsel ea puv ‘peAfedel
son NVIdHZ 30efqns syl uo Z&ET ‘L 3Enbny pajep 193397 ju9Dax Inox

NdSIZ - I2300dd IHIHAOIZAIA d2HN0OS INVH IS5V

od

. tpuodw] *IH awag

ZEL96 TTeAvH ‘ynTnyed
399335 @FITANH S5L

MOMHOHOL INVH

«ar ‘puojeq ydesor pawysry “JIH

Z66T ‘z aaqueldes

BOLL-ERLNE 1YMYH ITF NHMITm
oLl XON O'd
INYM A0 ALNNQD

AlddNB8 HALYM 40 LNIWLHYIAEA

POV BN P




(Iw3ensTe\ N8 TP5 " EI83I38]\ 8315}

weing Uaaryod
gunyay 3Iaqoy
Sud *ADTPPRID PTARQ (DD

I030317q bBupuuwvtd
AVASIH NYIY

'ganok Anay Kxap

+auyy fue 3w Iovyjjo
Xa goejuos sswa(d paaynbax ST UOTIWDTFTAR(D TRUOTITPPR JI

*gjuamAN3s
aoeday TeIUemUOITAUa TRUTZ puw 3JRIp Byl oz safouabe GUTAdTADX
anok UT papnIduf aq jusajardag BupuueTd Y3 ITYI 3sonbax Iayjang
aM -quana3e3s 3owdul [RIYamUoIFAUF uw 303 adJION uoy3etedaxd
puR JUSWSSISSR Y UC JUIWu0D 0 L3yuniaoddo ay3 zoj no&k yuwyr

*quagalwld jowduy [EIUICUOITAUI BYF UT [FRIIP 29393316 ug
poaqTIosap 9 PINOYS POIIPFSUCD SIATIRUIII(E SNOFIRA UL °¥

*T3938p Ia3uwaib uy s3oeduy
asayl SS2IppR PINOYs Juamalevls aouday [RIUINUOITAUD BYY
*sm3TAaX 3Talad juanbasqns Supanp 3ea 8q T{TA spIvpuels
quy3 asuarajax o3 3daoxa {yulap uy pajeniwaa 30U
gaw sjoeduy asayy 'Iaaanocl *gjouduy uvofsoxs puw sbeuywap
puw asiou puw JIfe ‘rean3irno/agro3sty Ajuc safITIuapy
JUa"SSITIR JUAIIND YL “JUITIJNJT 3ouday [SIUITUOITAUD
oY3 U} poIsSS3aAPpR puw payFyiuapy aq prnoys ca3a ‘gpuuy
TRan3TnogaSe pue spuer padofaaspun 1gfugssold yond Jofen
ay3 ‘oSrFea3 uo Buy3lInsax s3onday [E3UITUCITAUS TRTIUJOL e

z ebwd

ZE6T ‘0T ATnr

juazdaraasad 90INES TNRY 399 :TH
funyel 1IW2

93391

«Lpnys Joedur [RIusHUOITAUI B8y} UT possaippe aff pinous
asayl -Agouodad Y3 S393FIT YOfya SIDFAILLS Kavpuooas puw
sqof uoylanIIsuad ajwiauab [rfA 393foad aurL ~anodo TTIA
fuouooe puw 22303 Joqu([ ayl uo gyaeduy wral Ja0YSs 'osSIY

squawalvls
jouduy [VIUIWUOATAUZ ay3 UY PpIssaIppr Aq pruoys anssy
STyl ueld STY3 Jo 3[nsal ¢ sSe guotbax ssayl uo gyoeduy
{v§o0s puw OlWOUCD2 dY3 I PINoA IuUM ruoybal nYTeH
-gfed oy3 uy jusmdoraasp uuvqan ainan} J{UIT o3 o9ped ST
JUsuITEwos R IO SE3IT yjogq IaJas o aIqeTIvAR ST 321005
ajenbape ssajun paxsducy aq TITA BUFIINGD0 ST UOTSIALP
aIays walvw ay} up usudoraa’p aaning uoybax zayjouw 03
=221n0sax Jajea bupiocexrp Kg ‘passeIppe aq prnous wale
{suogbay uefd A3TUNuEe) vuayRH~TaYTH pue q:u__ﬁax..ax::nzu
Tnel TeIjuan ayl o3 uoybay uerd K3pununiod nYTeH-vERd AU
w01} S20IN0SAX J3JUA JO UCTIIIALP a3 O3 aayaerex syovdul -z

+posodoad
uoyayebyyta ajefadoxdde puw syouduy terjuazed ayayly
yIFA TTE3IaP UT PITIFIUAPT 2q pIRoys saseyd asoyl jo yoes
uayy uerd ayy jJo saseyd [{v 307 CPEC SHUH UITA aouwgrduod
ssaippe 03 ST °"5°1°3 ayy Jr soIal vIauab uy idaox3
goaseyd juanbasqns oyl A3yauvepl o3 SIIR} 37 ueld 3yl jo
T asvyd aqriosap S2}3IsfIajoviey)d Teofuysal a8yl ybnoyaty T

:gjuammod BUTAOTTOF Y3 ayew pue
2o9730N uoy3jwzvdaid ancA paMatAaax aaey aa Iajjeat paouaiajal aAoqw
ayy buypavbax zesl ‘2 Aine pajep 1933l anok 03 asuodsax Ul

urTd jusudoranad
ay3 Jo0j @23730u woyviudaad °*5°1°d
aoafoxd juaudoraaag #2anos FavH 3se3l 8

19394 JNUH 38v3

spunyel *aIH avag

€6L96 TFRaRH ‘nyniien
3221315 UfeH 851Z

€0z 8315 ‘'asnoyuacl NYNITTH
souy ‘a3ueiInsuc) .
puyasautbuz o3RS ULTION
RoyeL TI9D *AH

zest ‘ot Arnp

wopmiy] Ly
HEITAYRON MATYH

YRYANE W MIITIOD

worwsg abury Buay

CALBE NVAYH YR 'ANOHY M
ANNMLIE MO "8 Qe

ANIWLEHYIIA DNINNVD
INYIN 4O ALNNOD

maeag

xdom
J ATOMCY LATNIOND

R el FUEL -

P B

vourl
.

e

e A it



Qe iH

I0309aTd
AIFPPRID Y pTARQ

YTV AT QO

IOVH 40 AXNNOD
X1ddNS HILVH J0 IHIHI¥vdIa

'Atexosuys

‘S*I*d IIVIP IYJ JO AI[ASI In0A 03 PIVAIO] NOOT WM *s329foad
ane uy uojjeasdood BupnuijLe? puv sjusmwod anok 303 nok xuwyr

‘O9TITUNTEGD Juedufpw 03 3ovdmP 38YRT PuUR 800
Y3jeq jo SIsUq SY] UO PIUTHIPILP UIRQ Wy JuamubTIe Pe3DB[es
9Y3 puw ‘juejThsuas butlasujbue Byl y3yA J3uae butuueld pue
burasautbua ane Lq pejunyvas useq savy SJUITUBITY PATIRUINITY

°r

t sbeg

. T66T 'TC Isnbny

dOIXIOH NOILWVHVIIMA SI3 ‘Ioarcodd INIWLOTIAZA doHN0S INYH ISv3 ey
fujuuurd zo I030931d ‘eeSYH ‘M URId “JH

.

ST L G Wy T g,

*8god0xd pavav PIq oyy uy UOT3IYpUOD w aq TTIA
juomebeune @a737913 203 X3Yriqysucdssy acjavajzued  Aem-Jo
-834y57X pecl e2JAlRS o Aeaybry uo voweyd hupxey aq TIIA Y3on
oyl @aurs w3t 3deduy xofww v #q o3 pajosdxes J0U 8T o793l
"passndsip 8q IfAa aburssoId yornd Iofen wyy 3e e3ouday
ay3 puw uoyjordwon bufavau ST Jwys Apnys Teathboroavyaaw
ue ST oIsyr *TT939p U pOSSNOSTP Iq [TIA Juamubyre
g,ulld 9Y3l wWOIZ 3InELx TITA 3Jeysy s3ouday (woysfyd eyg ‘c

‘UINJUAOD DFHOUODS JUBIIND
9yl Jo moTa Uy oar3ysod oq prnoys siosedwy oyy ‘(wIausb uy
ang ‘AyresyJyoeds passoappe usaq jou eARy [RIwuab uy Auouose
9yl puw eolo] I0qef eyj o3 s33vdu} SfwoucoR-0]o0s *po3oeduy
Areayavbou eq Jou pInoys nyJuH-vIRd Joj saaanos 2svIaIns ays
Jouday uud YOTYA IBIVA TRAST yb3y wy3 puw ‘zezynbe Teseq gy
Yauwal 03 3q TITA pRTIYIP @4 03 STT¥A 0Y3 ‘uoyjvmicguy anok aog
*3oefoad sYY3 J07 pauje3ex stbotosb-oapiy eyy Aq popyanad
82 paryulsp vq (I7A wajsds A83uM TNUy TRIusn eyy o3 J31ynbew
TReH 3IseY 9y} woly Jajen BUT3IIGATP Jo s3isedse [eajuyssy syy ‘T

*Itquayjoead
JUDIXD  BY3 O3 PISENIIEP 8 OST¥ TT[fA suerd uof3eby3im
eyl *IVOII0F Byl SW uR[d Ten3ow ay3 Huysn perywviep g
TTIA NVIdRI oY) 103 ernpeyas pejedroariue pue uetd Gugseyd ayg ‘T

1emoTI03
¢ puodsax an puw uwld Jusudorsrsg Iojuy yney 3svy posodoad oyy
uc Z66T ‘or ATnrL pejep sjusmmos s,Xcusby anod 3o 3dT992X UT 21w ay

JOIIOH HOILVHVAIYd $i3 ‘203r0¥d INIHJOTIAIQ IDUNOS INVH LSV oM
10UYSTH *IH Xvag

€6L96  TTRARH ‘nynITes
IavH Jo Ljunod
BuruuuTd Jo J030%3Fq
QEASTH "M uwlag "ag

ZE6T 'TcC 3snbny

BOLACHLRE HYYH YW TIYM
20k XOW O'w
INVYIN A0 ALNNDD

AlddNB YUILYM H0 ANIWNLHYSIO

|
|
|



AN Jlud) nyAnY WNAPITD [TRUNIOY FNWT uasaK] Nienby AL wOuRIY GOHAIL] 3NN 10

1o33a37d
STUVAVL INIVHAVHO

*A12120Ujs
*3oafead ay3y uo juacwod o3 SN EUMoTTe 03 nok xueyl

*suyy syYl I¢ I1ajJjo

03 S3UAEEOD OU JARY pu” NASTZ 3o9fqne Ayl PEABTAII IARY By

sjunyel *AH Ivag

ueTq jusmdolaAsq Iajed PRk Isvd eyl 03 (N4SIF)
aa7304 uojavavdesd juemalwls jJowdmr [RIUSMUOITAUL

I2300dd LHIHAOTIAIG THN0S INVH Isvd 1308{qng

£6£96 TTYnRH ‘DANTIRH
398135 UTRH 851Z

*ouI s3juvlInNsUod
fupaeourbug O3ITUS UWELION
funyel TIed *IH

AR TPENT)
o T Fert SO

z66T ‘o0 AIne

ofteive (30} CRN IYAYH " NINTIVAR “TNNIAY NINYRHYY X 0BT
vhavd anvRY . IV 40 AINQOD
STHVAVL IIVHUVED NOILLVAIIDAY ANV SHUVd
solepy u—o EN2H¢<LHQ

TI9NIT LL31304D ¥ANIT

S G R (R T N A A A

Wl £ sV i e

sour ‘gjuvitnsuo) bupassuybuiy o3Tes UREION IDD

uyXNH

HAI13AYED

tLraz9ouls

*g3oaford ano uy 3saxajuf Buynupiuod
anok 30z nek yueRyul *uoy3jsed sjusmmos ou Inok  ebparaoudoR
puw Z66T ‘06 ATnL pajvp sjusmwos g,quaulivdap anok PIATIDAT IARY 9M

“UNTd WUSEISTIAYT JSIUR OO 35T 3y Y67 (R4SIIT

90730 uofjvavdexd jusmejels jovdal [RIusNUOITAUZ
I03004d INIHAOTAAZA IOUNOS INVH IS¥E :309fdns

1saxwan)y "8H aved

£6L96 TTuavH ‘mMITA

anuaay nuvanyeey 085T

el 7o S3uned

uorjwaIzay pue sxIevd Jo quamyaedad
2035910 ‘S9l1vAR], SUFRWIVYD “SH

Z66T ‘gz xaquajdes

Q0L L CELEE IWMYH ‘NI "ONMIIYM
sguL XOw a'd
W 20 ALNNOD

Aldd NS HALYM 40 L NINLEHYdAA

s




e

ais

*SI3q
ayy Buyyyduoo uy pasn §1039v13uU0d pur ‘gajBotopoyjsm ‘suoyydunsse

ay3y bBuyzooys uy PIATOAUT  9Iu  sjuepysaxr [wooy uaya anaoo
T1ITA syoeday Teyjuazed Jo juaussesse ybnoxoyy 3som puw 3saxje; ay3
ISYY urRjuIeT an 'SIIQ BYy Jo uctavortqnd oy3y pue esyoioxa buydass
STY3 Jo oamyy ayy Ueaajaq jowjuon oprqnd Aue exrnbax jou saop
Her 23938 aTTUM "JUITIATOAMT oT1qnd o3 ssasoad uopzvaedaxd 513 uyy
#9 s3o0dse pue saseyd TR butuado £q paysyrdwosne aq 3soq ued> sy

“¥NEH [RIjUI) puw jsuy uy suvyTeARy
30 bBuyaq.yros TRIJHOUODS pue ‘[wuofjous ‘TRIN3TND  ‘ren3yagds
PEIVTTITII® pur ‘gasn a93ea  ‘s3jybta  zogea a3yl uodn
T¢f3uajod s,308foxd posodoxd Y3 Jo sjuaussesse pug sttoyjexjsybax

SuorjvINiosap wssayy o3 9JUaxazax opnlaUy  3snm 3oefoad
pasodozd syy aoy 5130 943 eyl DARFIaY ay ‘Juomabruey FDIN0TIY
19384 UD UOTSSTEMOD ayryg 34l Y3ITA €30aN0S Jajea bugasysyboex
PUR sasn Jajes Buyavgoep Uy sjuapisel yaey 3svy Auem PO}9I}3E80 DYHN

‘Padzojue A3yunowoa SATIRN
PIZITTIN eq uRd YoTya sany
SUsEOTITIUS puw sYSTI oYy
30 Juamsdrojus asdoad ayg xo3 FTqTIUNGION FIIXRU AUT pUT JUamLIvACD

(SPATIRN URTYEMVWH JO uof3oajoad
*eARY plnoYs
¥NeN 3sey pesodoad sy3 zo03 (sraa) sr3
33RIA By} Juyy abwaancs 3o yydep pue adoos ayy Buyppawbes (w2}
Tiounod Axostapy URTTRAGH aATIRN ayy Aq sjusmmon exwe posorougy

RYT2

INTHLOTIAAA TDUNOY IavH L18Y¥7 ~ HOILOM HOIIVHVAZHA F9IZ HO BIRIHHOD

NP par

€1896 IH ‘nintoucy

P "mdqzb A00T2 Yyanod ‘ezwig o73¥oud Teljus)
CohIanTag 98118 BUTH anos ozz
T033u0d Lyyrend TUUIMUOXTAUZ JO 92TIJO0

ﬂm.\. lu.lz Nmu

L asnbny zest
[}
-

Toar ot S0

00Cr 665 (006) MpuyEon 4

Srr1-€25 (ooa) sucydayey

CIRIS Pumu] ‘Tyryouosq 021 §INS MRS dAsE peg)
uwWOLS) woLacy] ¥

NINNOD AHOSIAQY NVIIVAMYH JALLYN

(S O I A

ST P g v, &g,

"ONI 'EINVITNENOD ONIMIANIONT OLING NYWHON 19X
quiny

Ao399a5q
Xotppean ¢

fArexaoiig

‘9120 a4y
nok yueyr

‘83239 #yy Jo Aoyrod wiyy AIpUn guamoOn Jo
buyszesoxd 103 eanpesoad ARTARI TTR9A0 BY3 Yy3Tm Arduoo TTFA
oA Y3 uop3TIod ano 8T 3I *SpuwT suol URTTRARH Jo jusmyaudeq
sy3 Atugeqaeo pue ‘sanjersihing a3els sy ‘toajuon K3grend
TeiusquoltAul Jo 907730 oy3 Jo3 2TqUITNA wIom 3 PINOA 93301
anof Jo eouwyuq Y3 u} peIsexdxe Buloouss wyy quY3 Te9l By

30 AvTARx anok 03 pavAloz YI9T wa puw ‘gjuammos anok xo3

‘2
‘*mivamsuos Kjunon INVH 117 o3 393va arqujed
oprAacad oy BOUTjUCD [TTA ®M4 puz {Lqumoyn FORH Jo sjuapivex
TIv 03 efquyivae s} Ie3um eyl Lopted eorAzoe w peuTulUIvx
BARY ING Eaesn Jo sediy Usoalesq Supyernbuyieyp PPPjoAT sAuUYy
o4 ‘ensand o3 voyzyo anek xey xsdoxd PUR 32831023 87 ULpTeAny
407 wern puw sjubyx xogwa 3o IYBTTA oy3 awao suassuos anox T

19A0TTOJ ow josload 0elfqns ey
U0 ZE8T 'L 3anbuy pajep sjuscmos ¥,;937730 anoX o3 Bujpuodeax oau oM

HASXIT ~ IoYrowd INIHdOTIAIQ dD0HNOT INYH LSVZ ¢3d

. IUPITOH *XH awaqg

[94:1:7.4 FYeAawy ‘nrnrouoy

YOZT ®3Ing ’39913¢ doyatm mgot
TIOHNOD AMOSIAGY INIIVMYH SAYIVYN
UFIANH 7 prARg *al

T66T ‘#T aaqojoo
AL RELES YMYH IV ‘N ATIYM
A%kl Xon ‘a'w
INYWID ALlNNOD
Aldd N Ha.lvm -0 ANRNLHYASRAO

3 I8

3 V0




*dicp TebETT URTTRARH BATIUNH

TREH/T TeARH FoyeT Wi

8194019 0IRY weUwsy

UOFIRT20SSY AJjunxuod wuey

UoT3RTo0SSY AJTUNMUO) FURNTTRM-IRURSY

SI19U0TSITTMOD IBJVH

sjuejinsuo) Buyassuibuz ojTes uedioy

KAtddas aejem 3o juamzawdag IneH Jo Ajumop
TRRH Jo Kjunop ‘acduy sy3 jo 293330 :od

JUBPTSOII-0OTA ‘UTIICH *T prARg

FUAY,,

‘paysyiqnd ST 37 eJojaq ua3jo hok moxy away ITTA oA 3eyl adoy
a4 *sSI3q 9yl Suyavdead uy sjuammed Ino SuyIapIsUCD J0F nok uwyy

‘uoryvInuioy SII 10y ,sunb paiyy. uy Hufaq o3 saadoroasp
bugmorie Jo s=sauzyjejun JUIIIYUT SY3 QASTTPI 03 suess HTYL
Tajusnssassw Tejuaouoxjaua [Ye butzedaxd Arrunioe Joj arqysuodsex
87 OV30 o3 IeTjufs Aoushn 2333 v YITYA U ‘\owoadde RTUIOITIWD Byl
03 2e1TuEs ST warqoad jo puyy S¥Y3 O3 uolINtos w3vajaIn ayl sdeyirad

*yaom
JUINSSIESR J0J SIATaSUAYY PIJIRIFUCD 3q OF PUR UOFIIITIS 1030RIJUOD
a3uaNIjUy o3 poalanodms oq 3sna Koyj oIomIayInF PUR ‘SIUSUSSISER
Tevjusmuoljaue wmiojiad o3 pIsn oq UM 3uy3z Esaybotopoujeu
pue suopjdunsse oy3 e3winaroy dyay o3 pexasmodas eq IsSnE
surfyeary yney Atiwyoodsa puw ‘apdosd yney rjusularoauy ofrqnd
03 uado oq ssavoxd uojzwiedaad 513 eyl o sydoodse pue sosuyd TIw

I%Y3 Uor3gakEns ano ajexalyax oA snyr °SIF oy3 bupjuoxyuco
52NSST Jo obuwi opya oyl ssaappe Arejunbepe o3 3JuURITNSUOD BYY
30 A3TTT9% Y3 IIAC UIBOUOD Ino ss5a31dXa 03 SYFT PINoA a4 ‘KTTeuTd

*GZE 39¥ Jo sjusmaxynbax
ayy y3JAa puw uerd jJuaudorassg puw usp Jojvy AJuUnod IARH SYI YITA
dyysuojjerax s,399foad pesodead ayy uyeidxa ox0jazayj 3snm SIIQ
ayl cAbajeazs Bujuuerd Ljunos ayj 3o 3aud v se JANMH 3IRIpP JUSIIND
oY} uy pa3yo sy juoudoyes9g 22aInos FneH 35T ‘@sn 8xning Ijayy 303
Jajea Bugarssaa Aq spuwy 9WOH URTIUMRH U0 Iajea Jo Sasn o3 ueyd
ueld Ia3VM JYUARH 9yl JUY3 SoIRpURA $ZC OV  ‘uerd I3jey JresaeH ayl
Jo juauodmon v ‘ (danMH) uerd juandoloAdd puw as( Iajwy s37 BUTsSTADI
Jo ssadoxd ay3z uy osie 7 ‘Ajunod Iney ‘Kouabev buysodeoad ayl

*sanjuisyber
831835 T66T oYl Jo szZ€ 0¥ Aq pouayjbuarls puw pamaATIuo3Iax
9xaa s3YbTX esoyl ‘puer JusuuIsrch uo sowrd sye3 prneoa jusudorassp
B23IN0g Jajea axaym Arrerossds? ‘spuwi popeo I9Yjo puUR SPURT
OTOH URTIYMTH 03 PIAIaSaI SIYBTT a3ajem oyl uodn 3oafoxd pasodoad
8y} Jo 9joeduy fepjuajod w43 aepysues Isnm SIAq Y3 ‘ArLRUTd

"EM0TF WReIZSUT
uod sjuaudoraaep 8oanos Jejes pasodoad Jo jowduay yepjuejed oyl
8T Ul3JU0D JOo OSTY ‘*PoAOTIR JOU 3Iv SI9ISURI) IS5} JIVYF SIINIODIP
ATjua3ano ARl uoumod JYWMRH *gnssy oYy3 uo 3JuUIT}T esTAIIYjo
ST 37 ‘YHM po3jvubysap UujyIfA sIsysueal yons ssolre Arssaxdxe
BPe) IBIVH 23VIS Y STTYM *UOISSFUWO) IIJeM 93RIS ayy Aq {wHM)
Svalv juauwabuuem xojem sY pojvubysap AT[RUIo JOU SRIIN U IDIRA
30 sI1ajsuel} UTSeq-IFJUT SATOAUT PINOA 37 aouys ‘3oafoxd pasodoad
ayy jJo suolywofrduy Tebar Jayjo J9pysuoo oOsSIR Isnw SIId oYL

*ss000ad Huyyuw-uoystoap oyl ur Ijedyoriaed pue Lojrod Jusmabeuea
poysaajea asuanrjuy Areyvjrdexdde oXom weDs puR pPSATOAUT @IR
B1asn I33UA puw BIBPIoy-s3yBTI I03wA URTTRMEH Jey3 o8 3f Butarosax
Jo surem a3 puw uorjejudsaadaxr Jo NORT STY) SSOIPpR OSIR
ISnT SIIq YL *sbuppessoad asayl wMOIJ pPOpNIOXD UIIG DARY SUIIIUOD
URITRARH JO seajivijuasaadel Jng ‘speysieojesa Jned Ised IoF Juowloabe
Juomshuusm aA73wIadoos ® OJUT POIGJUI BAUY ES9DIN0SIH  TRANIUY
puw puel jJo -3daqg eyj pue ‘Adurarasuo) 2an3jey oYL ‘o) uorjzebyaar
INOH 3seg feouy ‘ynelH SURH RIo9Y ‘adyaxes Mawd [RUOTIRH oyl SU
yang safjavwd *T2A9[ Twuoybax ayy 9w passozppw Hupaq jou 8xw sIasn
Ja3jea pue sS3ybBII asjea uURTIeavHq Jnoqe sulesuos xno ‘Lrejevuniaojun




i1 3.8

. (oajucn A3FTENd [RIUITUGITAUT JO 2ITFI0
fney jo Ajunod tyokiey ay3l jo aJFFJO0 I

T.IEMRH JUIUWUOITAUI
Jo3fpa ‘suouunt wfaydied

rgaystm 1934
«guzaouos 96ay3) 01 uofluAI}e Inok 107 nod wueyl

*palapIsuod ag jsna {sHH *2FLL aa3ydeys lapun
payspurm) uw(d Jajey ajEIs ayy 03 suajsjaal bujobuo s,ajels Ay
y3ytM uagd juaudagaaap I2INOS JAJVM Kuw jo Kou3ayspsuod ayy tATLRUla

*palapysuod aq
prnoys suerd Ajuncd puw suepd AjTunuwcd Yifa juandoraaap agqrsaod
yans jo BGousisisuod a3yl -agerd ayey 3ou ybfu AsyAIaylo RN
juandogaaap uwqin ands yybpa wIIw ayy uy gajrddns Jajem pagsearsul
suyy Aifrgarssod ayy lapysuod praoys SIZ ayy 9y os{e IAafleq I

»swear}s asoyy ucdn jyuapuadap syemyue puw gyuerd IafIeud jo
ateyran ayy pum uolbal 3yl jo sueaa}s ayy uodn jusudofaaap I2aN0S
Jo 8323333 8y} 1Ipysuod pivoys 3a3foad syyy 103 pazedsad s13 Auy

rupye[ing abI0 IY3 jo uofIfPs TE6T '8 Arnr
ya2y uf pareadde jeyl asfiau uopjetedaad s13 34y 03 fBuypuodsal we I

uerd Juendo(IAaq IIIN05 TNEH ased 3y

sweped J0 XIS JSead

Bup3stxa ©3 ao0efoxd pesodars oylz Jo
uy pesseappw 8§
uvqan xnds

pPoesnNISTp Kteaunbapu oAvy A Uy} TO9)

(.

..é.ﬁ.ﬁ..snaﬁ..,.a@..

*SHI !BIRYIINSHOD OHIUIIHIONT OLIVG z‘:mozU“ﬂ“Ml/
INH )

0300370
XOTPPRID 'Y PFARD

33/
tKTexeduss

+g19Q wy3 FO ASTASX Inok

03 PIVAIOF YOOT Bn PUR JIWINJUT Bupnuyazves 2nok 103 ujebu nok ueylL

1gfoajucy puv ‘E9yofrod fRuUsTd OoflaAnd
diyauofyerey ‘ITL aeqdeyd
sgyAazeylo 39yl quaudoyeasp

eoeld oxu3 jou Y
weymexd WYL

1174 2JUemdOTeAID ©OIN0S ABIVA NI

*XBotoapil L'y uojides-qna 03 gesuaIeJoa ofxjonds
y3ta ‘juawmuoljaul teopeiud oyy uo s3oudur ‘A ae3duy) Ut peqravesep
B8y Abolopoylea BUFTTTAR TUOA YL  '68I3d° *43 uy S3UsuEe0 Va3

@M puu ‘sTunpTATpuy pus
sajousha peulasued asyle iq pessaidxe ueeq 0OTR DAUY SULEIUOCD anox
*3ybysaoAso oy} 103 wagbotode puw Iouuen K1enpy wIom @ Uy
03 papuodsel 30U $IWA PJUBTALD anoX ey jeabex ey * (5130 NY1dHa)
auoRavis 3oudar yejusWUOITAUI FJuig ueld gquoudoTeavg #23Inc5 FAVH
Juug sy} uo Z6AT ‘2z ATnC PRIV PIUITWOD anok o3 Buppuodsex eiw oM

ugd usudoreacq ¢2INGS JNUH I=VT - BIAqQ HVYIdHI dY

tsuoTenl *sH Iusd
CI496 TIUMvH ‘nInjouod
qeea3g doysyd CCL
TI9ARH JURUURITAUI
guotmnl @Jof3Ivd *BH

)2 A HvAg
SRS I (ot ¥ 1 £6L96 TH nAn{ied z66T '¥T I9qoldn
Arvad jeans Yo YyInos Mon
i [ddng xsjed jo juamjtedag :
¢o:id ¥ ELRA : tney jo Ajunod :
Z661 ‘ZT Arne 2 aa : VAL L-ERLNE [TVARTH STV ATV

£1896 IH nnroucH
15-0LT @3tns '3e3xys doysid CEL
I.IVAYH INIHHOYIANE

nob b XOou O
INwwW 40 ALNIOD

AddnNe HALYM H0 ANIWLHYA RS

R o

o R SRR A Y

e e i Pt b



-

1
—

L

f

__i

CHAPTER XI PARTICIPANTS IN THE PREPARATION
OF .THE DEIS

The DEIS was prepared for the Department of Water Supply, Maui
County by Norman Saito Engineering Consultants, Inc., and
Parametrix, Inc. The following list identifies individuals who were
involved in the preparation of the DEIS and their respective
contributions. |

Norman Saito Engineering Consultants, Inc. - Civil Engineering
*Water Resource Associates - Hydrology, Geology

Parametrix, Inc. - Environmental Impact Statement

*Aki Sinoto Consulting - Historical / Archaeological

* Subconsultant in document preparation
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CHAPTER XII. CONSULTED PARTIES AND
COMMENTS RECEIVED
12.1 Consulted Parties

The DRAFT Environmental Impact Statement (DEIS) for the
proposed East Maui Water Development Plan was published in the
OEQC Bulletin on October 23, 1992. The forty five day review
period ended on December 7, 1992. In addition, the DEIS was
mailed directly to the agencies and organizations listed below. A
total of twenty three comments were received.

Federal Agencies Date Comment Received

U.S. Department of Agriculture
Soil Conservation Service 11-9-92

U.5.Army Corps of Engineers 11/9/92
Pacific Ocean Division

U.S.Department of the Interior
Fish & Wildlife Service
National Parks Service

U.S. Department of Commerce
Nat'] Marine Fisheries Service

U.S. Department of Transportation
Federal Aviation Administration

U.S. Geological Survey
Water Resources Division

Department of the Navy

Naval Base Pearl Harbor 10-26-92
State Agencies

Dept. of Accounting & Gen.Sves. 11/9/92
Department of Agriculture 12-7-92
Dept. of Business ,Econ.Develop.& Tourism 11/9/92
Energy Division

Department of Defense 124-92
Department of Education

Dept. of Hawaiian Home Lands

L



State Agencies

Dept. of Land and Natural Resources
State Historic Preservation Division

Department of Health
Environmental Management Div.

Dept. of Transportation
Highways Division

Airports Div. ¢/o Kahului Airport
Office of State Planning

Office of Hawaiian Affairs

University of Hawaii
Water Resources Research Center

Office of Environ.Quality Control
Univ. of Hawaii, Environmental Center

State Land Use Commission

Department of Budget and Finance
Housing Finance and Development Corporation

Private Sector/ ngmunitz g'iroupg

American Lung Association

Alexander & Baldwin, Inc.
Ms. Meredith Ching

A & B Properties, Inc.

C. Brewer Properties, Inc.

Central Maui SWCD

Hawaiian Commercial & Sugar Co.
Maui Electric Company, Ltd.

Maui Land & Pineapple Co.

Maui Lani Development

Hawaiian Electric Company, Inc.

Date Comment Received

12-7-92

12-7-92

11-2-92

11/9/92

11-5-92

12-7-92

122.02

11-6-92

Tl e L et e i s e Y e AL
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The Nature Conservancy

Hui Alanui O Makena (via Isaac Hall)
Sierra Club

Isaac Davis Hall

Keauhou O Honuaula, Inc. via Isaac Hall
Landmark Maui Properties

Maui Tomorrow

Environment Hawaii

Native Hawaiian Advisory Council

Native Hawaiian Legal Corporation

Maui County Government
Planning Dept.

Dept. of Parks & Recreation
Dept. of Public Works

Economic Development Agency

Maui County Council
The Hon. Howard Kihune, Chair

Date Comment Received

12-7.92
12-7-92

12-7.92

12-7-92
7-12-92
8-7-92

12-9-92

11-17-92

e e e e e e a———
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(TMK 2-3-03 thru 05: 2-7-03, 2-7-07 thru ii.
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Waiiuu, Maui 96793
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INTRODUCTION

At the request of Norman Saito Engineering Consultants, Inc., of Wailuku, Maui: 2Aki
Sinoto Consulting conducted an archaeological inventory survey for the proposed East

Maui Waterline Project in Northeast Maui. The main 36" pipeline, measuring over 20

miles long, extends from East Mauil sources to the existing 36" Central Maui
Transmission Pipeline near Kuihelani Highway. Connections to the Central Maui Water
System between Hamakuapoku and the Central Maui Transmission Pipeline are proposed
at Paia, Haleakala Highway, and Puunene. The pipeline also will extend east from
Hamakuapoku, across Maliko Gulch, and into the Haiku area. Several 12" and 8"
pipelines branch from the main 36" pipeline where it will connect to new wells. The
survey was conducted dwring several intervals, as engineering plans were refined.

An initial field assessment of Maliko Gulch and associated well locations tock place
in October of 1991. The cwxrent inventory survey was conducted during intermittent
periods between June 17 and September 3, 1992. The survey was undertaken by the two
authors of this report. '

PROJECT AREA .

The project area is located along coastal and inland portions of northeastern Maui
and traverses various parcels in TMK 2-5-03 thru 05; 2-7-03, 2-7-07 thru 11, 2-7-13,
2-7-16 thru 20; 3-8-01, 3-8-06 thru 07, 3-8-51, 3-8-59, 3-8-61, 3-8-70 and 71. The
majority of the pipeline extends over existing paved and cane roads and across

several gulches (Fig. 1). Appendix A provides the pertinent Tax Maps.

The new waterline will be completed in six construction phases as follows:

Phase 1 will involve installing a new 36" waterline from the Upper Paia 12"
waterline to the Hana Highway via the former Kaheka Village and Old Makawao Road.
From the intersection of Sunnyside Road and 0ld Makawao Road. the main 36" pipeline
will extend westerly across Kailua Gulch. A 16" pipeline parallel to and west of
Kailua Gulch will connect the main 36" pipeline on Sunnyside Road with the existing
12" pipeline on Hana Highway.

Phase 2 will involve extending the main 36" pipeline along Hana Highway from
Sunnyside Road to Haleakala Highway. A 16" pipeline will extend along Haleakala
Highway from Hana Highway and connect to existing pipelines at Kahului Airport. The
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Figure 1.

Location of Project Area and Previously Recorded Sites




main 36" pipeline will continue along Baldwin Avenue from the Upper Paia water tank, __

and extend along Sunnyside Road from Kailua Gulch to Hana Highway. A 12" pipeline
will exterd along Kauhikoa Road from Haiku, and a 8" pipeline will connect Wells 2A

and 2B.

Phase 3 will involve connecting the main 36" pipeline in Haiku Road to new wells on

the East Maui Transmission Line. The 36" pipeline will extend along Hansen Road

from Spanish Road to Haleakala Highway. The 36" pipeline will also extend along
Spanish Road from Kahului Industrial Park to Hansen Road. A 24" pipeline will

branch from the main 36" pipeline along Spanish Road from Kahului Industrial Park to

Dairy Road. A 8" pipeline will connect to Wells 3A and 3B, and a 12" pipeline will

connect to Well 3B to Haiku Road on West Kuiaha Road.

Phase 4 will involve continuing the main 36" pipeline west along Haiku Road from

Konanui Gulch.

A 12" pipeline will extend south on East Kuiaha Road fror Haiku

)

1

Road. A 8" pipeline will branch from the main 36" pipeline on East Kuiaha Road to

Wells 4A and 4B.

Phase § will involve connecting the main 36" pipeline from Puunene to the Central

Maui Transmission Main.

Phase 6 will involve continuing the main 36" pipeline from Konanui Gulch to Hana

Highway.

A 12" pipeline will hranch from Hana Highway to Well 5A, and a 8" pipeline

will connect wells 5A to 5B.

ENVIRONMENT
Major segments of the pipeline is located on paved and cane roads, existing sugar

cane fields, and gulches.

precipitation occwrring in the winter months between November and February.

Annual rainfall averages 0-5 inches in the drier, coastal
areas near Paia, and 5-10" in the higher elevations near Makawao, with most of the
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Vegetation in the project area varies, depending on specific locations along the 20

mile corridor.

The majority of vegetation along the corridor is sugar cane

(Saccharum officiarum). The gulches are dominated by christmasberry (Schinus
terebinthifolius), mango (Mangifera indica), koa hoale (Leucaena glauca), guava
(Psidium guajava), laua'e (Microsorium scoloperdria), Natal redtop grass

I

[




- (Tricholaena rosea), false staghorn fern (Dicranopteris linearis), and other various
- ferns and grasses.

The following soils are represented in the project area:
(name/slope/nmoff/erosional hazard/occurrence)

Ewa Silty Clay Loam / 0-3% / very slow / slight / in basins ang alluvial fans,
Haiku Clay / 3-7% / slow / slight / well drained upland soi].

Halku Clay / 7-15% / slow to moderate / slight uplands.

Iao Silty Clay / 0-3% / slight / slight / well drained, alluvial fans.

- Iao Silty Clay Loam / 7-15% / medium / slight to moderate / smooth alluvia] fans,
o Iao Cobbly Silty Clay Loam / 3-7% / medium / slight to moderate / cobbles.

Jaucas Sand / <7% / slight / severe wind €rosion hazard / near coast.

Molokai Silty Clay loam / 0-7% / slow to medium / moderate / well-drained uplands,
Molékai Silty Clay loam / 7-15% / slow to medium / moderate / knolls,

Paia Siity Clay / 3-7% / slow / slight / uplands and gentle slopes.

- Paia Silty Clay / 7-15% / slow / slight to moderate / uplands,

L

Pulehu Silt Loam / 0-3% / slow / slight / alluvial fans and hasins,
Pulehu Silty Clay Loam / 0-3% / slow / slight / stream terraces,

-

Puuone Sand / 7-30% / slow / moderate to Sévere wind erosion / low uplands.

L_.]

Waiakoa Cobbly Silty Clay Loam / 3-7% / slow / slight / smooth low uplands,
Rockland - rocks cover 25-90% of surface — occurs in gulches,

]

- Rough Broken Land — steep intermittent drainage - occurs in gulches,

Other than those soils that occur in gulches and sand dune areas, these soils are
coomonly used for Pineapple, Sugarcane, pasturage, and homesites.



LAND USE HISTORY

Other than the coastal areas included in the Phase 2 development corridor and the
Kahului sand dune areas in the Phase 5 development corridor, prehistoric
exploitation of much of the intermediate zones included in the Phase 1, 3, and 4
corridors was minimal according to available archaeological data.

The majority of the project area has been cultivated in sugar cane for over one-and-
a-half centuries by a number of plantations including Claus Spreckels' Hawaii
Commercial and Sugar, H.P. Baldwin Company, Maui Agricultural Company, and Haiku
Plantation. Thus much of the historical uses of the area were associated with the
development of intensive agriculture. These included irrigation and transportation
systems as well as camps for the growing population of immigrant workers. The
agricultural lands are currently consolidated under Alexander and Baldwin, the major
landowner in the project area, and sugar cane continues to be cultivated by the
Hawaii Commercial and Sugar Company.

The project corridor passes through or runs adjacent to seven Land Commission
Avards as listed on Table 1.

Table 1. Land Commission Awards

L.C.A. No. Awardee Acreage Use
3336 Nalopi 5.15 -
3829 Paele 3.97 -
4133:4 Kaai 1.82 -
4579 Ii 1.88 -
6510pp:1 Niu 0.40 -
6510xz:1 Kauhi 0.77 taro

11216:27 Kekuaonohi 2919.75 -

The documentation for only one of the awards, 6510xx:1 to Kauhi, included
reference to any usage of the land. Taro in this case, although unspecified
in the records, was probably dryland cultivated.
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The project corridor traverses or runs adjacent to twenty-six Grants as listed
on Table 2.

Table 2. Grants

Grant No. Grantee Acreage Date

121 Richard Armstrong 6cll10f11ft 5-26-1849

138 Kapiha 38.79 9-27-1849
139 Kaia 16.79 9-27-1849
165 M Kekuanaoa 567.00 11-20-1849
220 William L lee 612.00 2-19-1880
3152 Henry Cormwell Waikapu ahupua'a 11— ?-1875
3343 Claus Spreckels 24000.00 9-30-1882
4579 Jacinath d'Erstalla 90.13 3-26-1902
6425 E G Bartlett 29.73 8-04-1915
6470 Carl F M Sommerfield 49,58 1-01-1915
6484 Elizabeth A. Turner 30.42 11-04-1915
6500 Lester L Souers 32.00 12-17-1915
6553 Florence Wood 30.15 5-10-1916
6691 William J. Cooper 48.30 9-11-1916
6872 , T W Ferguson 49.25 7-13-1917
7078 Farnest 0. Born 50.23 8-05-1918
7179 Ida L Harris Collins 43.64 2-08-1919
7280 Elizabeth J Lindsay 35.76 5-31-1919
7359 W I Wells 45.50 10-31-1919
7434 H M Wells 38.10 3-04-1920
7525 Elizabeth C A Lindsay 35.10 7-08-1920
7669 Antone Borge 40.30 11-16-1920
7683 Phillip McKaig 34.98 11-30-1520
8046 William Henning 56.86 4~12-1922
8078 Masachi Tanaka 14.75 6-24-1922
8443 Jares Lindsay 37.75 4-25-1924

Claus Spreckels the grantee of Grant 3343 was the founder of Hawaii Commercial
and Sugar Company and often referred to as Hawaii's "Sugar King."

PREVIOUS ARCHAEOLOGY
No archaeological investigations have been conducted within the pipeline corridor,
but numerous projects have been undertaken in the vicinity.

Bordner (1982) conducted an archaeological reconnaissance for the Paia sewage system
part A (Job #82-45). Results of the survey and monitoring were negative.

Mitchell (1983) investigated reports of burials exposed along a cliff—face at Paia.
Results of the investigation determined that erosion along the cliff exposed human
remains.
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Speakman (1986) reported to Bishop Museum a petroglyph site located in Maliko Gulch
(IMK 2-5-04:37). The petroglyphs are located near the stream below the area where
the old railroad crossed the gulch.

Clark and Toenjes (1987) conducted archaeological monitoring of the sewer line
construction from Sprecklesville to Ku'au, Maui. Results of the archacological

investigation indicated the presence of prehistoric occupation, fishing, and burials =~

along the coast. Six archaeological sites (State Sites S0-50-05-1777-1782) were
recorded during the monitoring. State Site S0-50-05-1777, an exposed cultural
depesit, included charcoal, volcanic glass, marine shell. sea urchin, bird and
mampal bone, and basalt and coral artifacts. Radiocarbon dates recovered from the
deposit ranged from A.D. 1420-1810. State Site S0-50-05-1778, an exposed cultural
deposit, included three pit features, charcoal stained soil, a charceal
concentration, an ash lens, and a burial. Radiocarbon dates recovered from the
deposit ranged from A.D. 1660-1945. State Site S0-50-05-1779, an exposed cultural
deposit, included a pit feature and two charcoal lens. State Site 50-50-05-1780, an
exposed cultural deposit, included three hearths, three charcoal concentrations, and
four pit features. State Site 50-50-05-1781, an exposed cultural deposit, - included
a hearth, a charcoal concentration, and two pit features. State Site 50-50-05-1782,
an exposed cultural deposit, included marine shell.

Fredericksen (1988) conducted an archaeological inventory survey on a 34 acre parcel
of land in Sprecklesville, Maui. Results of the survey were negative.

Griffin (1988) conducted an archaeological surface survey of the proposed Kula water
System improvements project. The survey was conducted between the Olinda Water
Treatment Plant and the Waikomai Reservoir at the 4200 ft elevation. Results of the
survey were negative.

Fredericksen (1990) conducted an archaeological inventory survey of an 18 acre
parcel in Kuiaha-Pauwela Homesteads, Haiku, Maui. The project area is located on a
plateau bounded by a gulch and Kauhikoa road. Results of the survey were negative.

Borthwick (1990) conducted an archaeological reconnaissance of a 12.4 acre parcel in
Paia, Maui. Results of the survey identified several burials (State Site S0-50-05-
1064) .

[



Donham (1991) conducted a field inspection of a rock feature at Pu'u o uma (Haiku
Hill), Hamakuapuko, Maui. Results of the investigation determined that the rock
feature is natwral.

SITE EXPECTABILITY

Recent synthesis of available data have suggested earliest settlements on Maui
Island occurred between A.D. 300-600 in the windward and coastal areas, with
population expansion into dry leeward areas by A.D. 1000. Initial occupation in
windward and coasta) areas occurred due to favorable agricultural and marine
resources (Kirch 1979).

Since the project area ranges from coastal to inland regions of Northeast Maui, site
expectability will vary according to location. Although the majority of the project
corridor along coastal areas is covered by existing roads, potential subsurface
remains may be identified during excavation for the waterline. These subsurface
features may include buried cultural deposits that contain charcoal, marine shell,
volcanic glass, basalt artifacts, and pit features, and burials.

The inland portions of the project corridor transects along existing paved and cane
roads and crosses several gulches. Since the majority of the project corridor is
located on existing roads and Sugar cane fields, any remaining archaeological sites
probably exist in the gulchas or areas not disturbed by large scale cultivation.
Site types expected in these gulches and surrounding areas include heiau trails,
cairns, petroglyphs, walls, overhang shelters, and agricultural features on the
gulch floors.

METHODS

The survey involved walking systematic transects along selected segments of the
project corridor. Since the majority of the project corridor follows existing paved
and cane roads, surface Survey concentrated in the gulch areas. Machetes were used
to cut through dense vegetation. The cane roads and exposed cut banks were
inspected to locate potential exposures of subsur-face deposits or features.

Standard archaeclogical pProcedures were followed.



SURVEY RESULTS

No archaeological surface remains or other evidence of any significant cultural
activities were encountered during the survey. Based on the extensive use of the
project corridor for roads and Sugar cane production and steepness of the gulch
areas, subsurface testing was deemed unnecessary or unfeasible.

All of the gulches where the waterline crosses were inspected. Professional
Surveyors cleared a path into Maliko Gulch in order to provide access to the gulch
bottom. The corridor is slated to ¢ross this gulch roughly 600 feet above (south)
of the Lowrie Ditch siphon. This portion of the guich was observed to be narrow and
steep with no usable streanm side "gulch floor." Thus the probability for any
cultural remains was very low. Several natural overhangs were found along the base
of the gqulch walls within the flood prone area and none exhibited evidence of
cultural activity.

Other gulches surveyed, including Kanemoeala, Onia, East Kuiaha, and West Kuiaha
Gulches, exhibited extensive alteration by existing ranching or farming activ