EXECUTIVE CHAMBERS

HONOLULUYU

GEORGE R. ARIYOSHI

sovemrmoa Seplember 21, 1984

Ms. Letitia N, Uyehara, Divector
Office of Environmentai Quality Control
550 Halekauwila Strest, Room 301
Honolulu, Hawsail 96813

Dear Ms. Uyehara:

Based on the recommendation of the Gffice of Environmental Quality
Control, | am pleased to accept the environmental impact statement for the
Keupo Water System Improvements on Maui as a satisfactory fulfillment of
the requirements of Chapter 343, Hawaii Revised Statutes .

Thie envirenmental impact statement witl be a useful teo! in deciding
whether this project should be allowed to proceed. My acceptance of the
statement is an affirmation of its adequacy under applicable laws and does
not constitute an endorsement of the proposal.

When the decision is made regarding this action, | expect the proposing
agency to carefully weigh the societal benefits against the environmental
impact which will likely occur. This impact is adequately described in the
statement and, logether with the comments mads by reviewers, provides a
useful analysis of alternatives to the proposed action,

With warm personal regards, | remain,

Yours very truly,
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ce: My, Willlam 8. Halnes, Director
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I. SUMMARY

AGENCY ACTION

Department of Water Supply, County of Maui

PROJECT OBJECTIVES

The objective of this action is to bring the domestic water
supply: in compliance with the State (Chapter 20, Title 11)
and Federal Interim Drinking Water Regulations. The present
drinking water quality does not comply with the permissible
maximum contaminant levels for turbidity and microbial

levels.,
PROPOSED ACTION

An engineering study prepared for the Department of Water
Supply has made a recommendation to filter water from the
existing surface water sources and to supplement the surface
water sources during drought conditions or when turbidity
levels are too high for the filters. The project includes

the following actions:
l. Install a pressure filter (separator/cartridge
filter) at the existing 40,000 gallon tank site at

elevation 1080 feet and chlorination appurtenances.

2. Install a new mid level 40,000 gallon storage tank
at elevation 540 feet.

3. Drill a new well at the site of the former Kaupo
School and install deep well pumps and chlorination
appurtenances.
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4. Install additional waterlines to separate the
domestic water system from the agricultural water
system.

STUDY AREA

Kaupo (population 43) is a very small community located in a
remote area on the southern coast of Maui. The principal
economic activity is cattle ranching. Kaupo is west of
Hana, and it is accessible only by a single unpaved road
from either Kipahulu or Ulupalakua. Terrain in the area
ranges from gentle sloping lowlands to steeply sloping
forest reserve uplands, while the intermediate and lower
areas are mostly pasture 1land. There are no commercial

electrical services to the area.
EXISTING WATER SYSTEM

The existing water supply and distribution system for Kaupo
consists of two interconnected systems: one belongs to the
Kaupo Ranch and the other belongs to the County of Maui.
Water from both systems is used for livestock as well as for
domestic purposes, The quantity of water consumed by users
served by both the County and Kaupo Ranch water systems in
1981 is estimated to be 9,300 gallons per day (maximum
average daily use). Water is now obtained from the Naholoku
(elevation 5200 feet) and Kalepa Streams' (elevation 1664
feet) intakes (surface water source), except in times of

drought, when the deficiency of demand must be met by

2
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Pumping water from Punahoa Spring {groundwater source

approximate elevation 5 feet),
PROBABLE IMPACTS OF THE PROPOSED ACTIONS

The amount of land area in Square feet (S.F.) that will be
affected will be approximately 12,300 S.F. The breakdown of
the land area will be as follows: the new well site ~ 5,000
S.F., the new mid level tank - 6,400 S.F. and the filtration
facility ~ 900 S.F. The rural nature of the surrounding
area and the lack of nearby homes will result in minimal
construction and site clearing impacts on both the human and
natural environment. Access to the three sites will be off
the access road which leads from Piilani Highway to the
Kaupo Ranch Headquarters, The access road intersects
Pillani Highway adjacent to the old Kaupo School property.
The well site was selected at the old Kaupo School, since
the location is within the center of the Kaupo Water System
and the property is owned by the State and could be used by
the County. Once completed, the well pumps and chlorination
system will be sheltered in a small shed type structure.
The old Kaupo School site is also accessible from Piilani
Highway. The midlevel tank site was selected mainly because
of its elevation in relation to the water system and its
location adjacent to the access road to Kaupo Ranch. The
site of the filtration facility was selected because of its

distance and relationship to the existing 40,000 gallon

3
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tank.

The filter units and the chlorination system would be housed

.'in a small shed type structure.

The small size of land affected, its present open space use,
and the common flora and fauna make impact on these aspects
negligible. Further, the impact of having additional waters
available to the community is not believed to be a primary
catalyst for growth. The community is isolated and not
easily accessible; these obstacles along with the State and
County land use and zoning restrictions should restrain the

future growth of Kaupo.

No wells have been drilled in the Kaupo area and it is
difficult to estimate if good quality groundwater can be
found in this area, However, if the exploratory well is
successful and can be converted to a production well, then,
the Punahoa Spring source can be used as a backup well to

provide water for agricultural use.
ALTERNATIVE ACTIONS/SITES

The use of slow sand filters was investigated to treat for
turbidity in the water because of the small demand and the
lack of commercial power in the area. The SSF was found to
be ineffective for high turbidity conditions (25 + NTU).
The costs of installing electric power 1lines or operating

generators continuously were cost prohibitive and eliminated
4
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package water treatment Plants, reverse osmosis, and other

methods of water treatment requiring a continuous power

supply.

Other alternative sites for the new well were located at the
Manawainui Stream and higher elevation area above Punahoa
Springs. These locations appear very good for- groundwater
development, however the cost to develop and transport the
water to the Kaupo Water System would be very expensive for

this small water system.

Rainfall is too low and infrequent in this area to be
considered as a reliable water source for rain catchment

systems.
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II. PROJECT DESCRIPTION
A. STATEMENT OF OBJECTIVES

The objective of the proposed action is to upgrade the
quality of Kaupo's drinking water to comply with the State
and Federal Drinking Water Quality Regulations as set forth
by Chapter 20, pPotable Waéer, Hawaii State Department of
Health Regulations, the U.S. Environmental Protection
Agency's (EPA) National Interim Primary Drinking Water
Regulations, and the National Secondary Drinking Water

Regulations.

The Safe Drinking Water Act (P.L. 93-523) was signed into
law on December 16, 1974. The Act set up a cooperative
Program among local, state and federal agencies, The  Act
directed the Environmental Protection Agency to produce the
National Interim Primary Drinking Water Regulations and the
Secondary Drinking Water Regulations for the protection of
public health and welfare. The primary drinking water
regulations are designed to protect public health and the
State's primary drinking water requlations must be at least
as stringent, but may be more stringent than the federal
regulations. The Primary drinking water regulations are
mandatory requirements for public water systems. The
secondary drinking water regulations are designed to improve
aesthetic water quality which deals with taste, odor ang

appearance of drinking water. The secondary maximum
6
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contaminant levels are of an advisory nature and are not
mandatory requirements for public water systems. The State
and County governments are tasked with the enforcement,
monitoring and record keeping of the primary drinking water

regqulations,

In Auqust i977, the State Department of Health issued
Chapter 49 of the Public Health Regqulations, which was the

State's Primary Drinking Water Regulation. Chapter 49

. adopted the National Interim contaminants and their maximum

contaminant levels including those for radionuclides,
Chapter 49 also included procedures for testing, reporting
and record keeping. In issuing these regulations, the State
took primacy for administration and enforcement of the Safe

Drinking Water Act,

On December 26, 1981, Chapter 49 was repealed and Chapter
20, Potable Water Systems was adopted to replace Chapter 49,
The new regqulations were based substantially on Chapter 49
and included the trihalomethane requirements along with

specific requirements for monitoring sodium and corrosivity.

The State of Hawaii has not adopted Secondary Contaminant

Levels,
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B. THE sTupy AREA

Kaupo is 3z very small community (1980 pPopulation, 43)
located jpn A remote area on the southeast Coast of Mauij,
Kaupo ig accessible only by a single unpaved narroy road
from either Ripahulu o Ulupalakua (see Figure 1}). Travei
to the area ig frequently delayed by slides, high water or
debris ip the streap beds. 1t jg always a long, arduous
journey. Terrain in the area ranges fron gentle Sloping

lowlands to Steeply 8loping Forest Reserve uplands, while

The area jisg made up of lava flows which consist mainly of

olivine and Picritic basalt, basaltic andesite ang andesite,

water occurs at all elevations and is Separated frop other

below seg level and ig in contact with Seawater, Impounded

water g Usually not Separated fromp cther groundwater by

impervious rock.

The climate in the Kaupo area is mild witp annual average
low and high temperatyre ranging from the mid sixties to the
mid eighties, Figure 2 shows the mean annual rainfall map -

Prepared by the U.S. Weather Bureau in 1955, Kaupo has a

8
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Mmeéan annual rainfall of 50 inches. Since Mount Haleakala is
toco high and wide, the incoming ocean air flows around it
and therefore rainfall is highest on the windwargd or
northern side of Haleakala between elevations 2,000 feet and
4,000 feet, Kaupo 1lies on the leeward side of the
tradewinds and thus receives little of the orographic

rainfall.

According to the U.S. Geological rainfall gage 256 in
Waiopai (see Figure 3), June is the driest month followed by
July. During the périod between 1931 to 1960, there were 20
rainless June months and 16 rainless July months.
Successive rainless durations of two months or more occurred
18 timgs, nine of which were for three successive months,
The longest duration with no rainfall was for six months in

1948.

The U.5.G.S5. estimated the average rainfall at 40 inches per
year in southeast Mauj. This amount of rainfall is
equivalent to 95 billion gallons per vyear or 260 million
gallons per day. Of this 260 million gallons per day, the
area east of and including Kaupo Gap receives about 100
million gallons per day or approximately 40 percent of the

total rainfall in about 25 percent of the area.

i1
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There are no areas zoned for urban or residential use ip
Kaupo, The State Land Use zoning in the area is mainly
agricultural; areas along the shoreline, high in the
mountains in the forest Leserve or along river valleys are
designated conservation (see Figqure 4). In addition, the
County has designated some areas along the shoreline as
Special management areas (SMA) and as flood (tsunami) zonesg

(see Figqure 5).
C. THE EXISTING KAUPO WATER SYSTEM

The existing water supply and distribution system for Kaupo
(see Figure 6) consists of two interconnected systems: one
system belongs to the Kaupe Ranch ang the other system
belongs to the County of Maui. 1In recent years, Kaupo Ranch
has been providing maintenance services for both systems, in
return they receive free water Ffrom the County system,

Generally speaking, the County system serves  users along

higher elevations near the ranch headquarters, Water from.
both systems is used for livestock as well as for domestic

purposes,

The privately owned Kaupo Ranch System and the County System
are considered as Separate water systems, Since the Ranch
system serves only seven houses and 21 people and the County
system serves only 22 people on hine "effective domestic

meters", Neither water system falls under the definition of
13
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a "public water system" as defined in Chapter 20, Title 11

of the Public Health Regulations.

The average or nominal quantity of water consumed by users
served by both the County and Kaupo Ranch water systems in
1980 was estimated to be 5,400 gallons per day, The
estimated maximum daily demand was estimated to be 8,900
gallons per day. Drinking water is presently obtained from
the Naholoku angd Kalepa Streams' intakes (surface water
sources), except in times of drought when the deficiency of
the demand must be met by pumping water from Punahoa Spring

(groundwater source) .

The surface water intakes are located on Naholoku Stream and
on Kalepa Stream at elevations of 5,200 and 1,774 feet
respectively (Figure 6). Punahoa Spring is located very
close to the shoreline at an elevation of about 5 feet, For
approximately three months per year, water must be pumped
from Kaupo Ranch's Punahoa Spring to make up for the lack of

surface waterflows.,

In the existing distribution system, the transmission lines
are used to convey water from the source to the existing
50,000 gallon storage tank (A) near the ranch headquarters.
Water flows through the system continuously to prevent the
Plastic pipes fronm bursting due to hydrostatic pressure,
From the 40,000 gallon storage tank (B) the water is then

distributed to the Kaupo Ranch System ang the County Systenm.
17
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The Kaupo water distribution system lies mainly in
agriculturally zoned areas, but some pipelines cross
conservation lands (Manawainui Gulch). The Kaupo water
distribution system is not located in any special use areas
except for Punahoa Spring, which is in £flood (tsunami)

hazard zone (see Figure 4),

Manawainui Stream intake was previously used as a water
supply source for Raupo, but the intake pipeline was damaged
by an earthquake; it was subsequently abandoned because of
its inaccessibility and cost to install new water line. At
one time groundwater was also supplied by Waiu Spring, but
it often went dry or produced water of high nitrate and

chlorine content and its use was discontinued.

There are two County-owned storage tanks in the County
system: one new 40,000 gallon steel tank, and an old 50,000
gallon iron tank. The 40,000 gallon tank was installed in
1981 to replace the old, leaking, rusted, 50,000 gallon
tank. However, the old tank is still connected to the
system and is being used. The Kaupo Ranch system includes
five tanks: three 10,000 gallon redwood tanks and two

40,000 gallon concrete reservoirs.

The existing system is not capable of transmitting
sufficient water for fire fighting purposes. According to

the Department of Water Supply Standards, 250 gallons per

minute (GPM) over a two~hour period are needed for
ls
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agricultural areas. Meeting the County system standards
would required major modifications to the pipelines and is
not a consideration in the proposed action mainly because of

economic reasons.
D, CONTAMINANTS AND CONTAMINANT LEVELS

Sampling of the water sources indicated that turbidity,
bacteriology, cadmium, sodium, and corrosivity, had readings
which were not in compliance with the Primary Drinking Water
Standards. Table 1 summarizes these contaminants which

exceeded the maximum contaminent levels.

Turbidity sampling and testing were conducted by the
Department of Water Supply at the old 50,000 gailon tank.
The range of daily turbidity readings was 0.0 to 15+
nephelometric turbidity units. The monthly average
turbidity and the two-day average turbidity exceeded their
maximum contaminant levels in four of the ten month record

period.

Bacteriology sampling at Kaupo Store and Kaupo Ranch Barn
had numerous samples exceeding the maximum contaminant

levels during the record period,

The only location where a cadmium reading exceeded the
maximum contaminant level was at Kaupo Store. However, with
the small concentration detected in the water system, the
reading could have been a laboratory error or could have
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TABLE 1

CONTAMINANTS EXCEEDING MAXIMUM CONTAMINANT LEVELS

Highest
Maximum Recorded
Sampling Contaminant Value Sample
Location Level Date
PRIMARY CONTAMINANTS
Turbidity 014 Tank 1 NTU or (a) {a)
2 day Ave <
5.0 NTU
Microbio-
logy Kaupo Barn 1l colony/100mm
(MF) (c) (c}
Kaupo Store 1 colony/100mm
(MF) (d) (d)
Cadmium Kaupo Store 0.0l mg/l 0.015 mg/1 5/12/80
Sodium Punahoa Spring 20 mg/1(e) 39.4 mg/l 2/12/81
Corrosivity New Tank LI > 0.0 -3.29 2/12/81
0ld Tank LI > 0.0 -2.91 2/12/81
Kaupo Store LI > 0.0 -3.32 11/12/81
Punahoa Spring LI > 0.0 -1.45 2/12/81
(2) See Appendix for Turbidity Results
(b) See Appendix for Maximum Contaminant Level
(c) See Appendix for Microbiology Results at Kaupo Barn
(d) See Appendix for Microbiology Results at Kaupo Store
(e) Proposed MCL, not adopted as of this date
SECONDARY CONTAMINANTS
Color 1 0ld Tank 60 CU 2/12/81
2 New Tank 15 cu 43 Cu 2/12/81
Iron 1 014 Tank 2.49 mg/1 2/12/81
2 New Tank 0.30 mg/1 1,12 mg/l 2/12/81
7 Tap @ Pumphouse 0.60 mg/1 5/08/81
1 0ld Tank -
Kalepa Line 0.35 mg/1 11/12/81
Odor 2 New Tank 3 TON 22,6 TON 2/12/81
4 Punahoa Spring 16.0 TON 2/12/81

20



Land

)

| T

:l

.

been an isolated case of being a corrosion by-product from
the old galvanized iron pipes in the distribution systen.
It is recommended that monitoring for cadmium be continued

to obtain more data for evaluation.

Monitoring for sodium is required by an amendment to the
National Interim Primary Drinking Water Regulations and the
adoption of Chapter 20 by the State Department of Health.
The only location where sodium exceeded the proposed maximum
contaminant level was at the Punahoa Spring which is located
on the beach. The spring water is pumped to the Kaupo Water
System during times of drought. Should a groundwater source
be included in the recommended alternative, it is
recommended that the well be drilled sufficiently inland of

the shoreline which should alleviate the sodium problem.

The State's Chapter 20 and Federal Regulations requires that
corrosivity also be monitored in the water system., The
samplings of waters in the distribution system indicated
that the water is "mildly corrosive" as measured by the
Langelier Index (LI, Table 1l). However, with the low
alkalinity and calcium carbonate concentration in the source
waters, the Langelier Index may not be an appropriate
measure of the corrosiveness of the water sources. The
State Department of Health is currently conducting a
State-wide program of testing corrosivity in Hawaii's
waters, After this study is completed, recommendations can

21



be made to deal with corrosivity. In the meantime,
continued monitoring for signs of corrosion in the

distribution system should be made.

Secondary Drinking Water Regulation contaminants which
exceeded their maximum contaminant levels included color,

iron and odor.

These secondary contaminants exceeded the maximuom
contaminant levels in water samples taken from the County's
old 50,000 and new 40,000 gallon tanks, The 50,000 and
40,000 gallon tanks are interconnected and the source of
these secondary contaminants is believed to be Primarily
from the old rusted 50,000 gallon tank. It is recommended
that the 50,000 gallon tank be disconnected from the water
System immediately. Another high odor reading was detected
at Punahoa Spring, the groundwater source near the beach.
The probable causes of this odor are the algae growing on

the rocks in the well ang its location near the ocean.

22
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E. DESCRIPTION OF THE RECOMMENDED ACTION

The recommended action is to install a pressure filter
(separator/cartridge £filter) to remove turbidity from the
surface waters and to construct a well at Kaupo School. In
this action the existing surface water sources would
continue to be the main water sources of the water system,
while the new well is proposed to provide water during
drought conditions or when the raw water turbidity is too

high for the filtration facility to handle effectively.

This action includes the construction of the |filtration
facility near the existing 40,000 gallon storage tank at
elevation 1,080 feet. The  separator/cartridge Ffilter
facility will be located above the existing 40,000 gallon
storage tank. The filtered water wil)l be disinfected by
chlorination. The treated water then enters the existing
40,000 gallon tank which will feed the new 40,000 gallon mid
level tank proposed at elevation 540 feet to reduce pressure
and provide fire flow storage for the lower service area
along Piilani Hwy. The new 40,000 gallon tank is connected
to the existing distribution system through a new four inch

waterline. A new four inch waterline will connect the two

40,000 gallon tanks.
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The existing raw water lines from Kalepa and Naholoku
Streams will have to be relocated to the filtration facility
and to the separated agricultural water system which will

not require any treatment.

The proposed well located at the old Kaupo School grounds
will pump groundwater from the basal lens to the new 40,000
gallon mid level tank. The pump is proposed to be powered
by a diesel, direct drive motor since there is no commerical
electrical service in the area. & booster pump at the new
40,000 gallon mid level tank will boost water to the
existing 40,000 gallon tank during drought conditions.
These booster pumps will also be powered by diesel, direct

drive motors.

The old, rusted 50,000 gallon storage tank near the existing
40,000 gallon storage tank collects water from the two
surface water sources. Consequently, the water stored in
the 40,000 gallon tank has turbidity, algae, color, and odor
problems from the 50,000 gallon tank. The disconnection of
the 50,000 gallon tank from the system will alleviate some

of the problems associated with color, iron and odor.
F, ALTERNATIVE ACTIONS CONSIDERED

Five alternative system improvements were evaluated. Each
alternative was categorized according to the water supply

source or sources. The first category was to retain the
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surface water sources of Kalepa and Naholoku Streams. The
second category was to eliminate the existing surface water
sources and to develop a new groundwater source. The third
category was to combine the existing surface water sources
with the development of & new groundwater source on the
Kaupo School grounds. All of the alternatives were based on
combining the Kaupo Water System and the Kaupo Ranch
domestic water system into one system. Kaupo Ranch's
agricultural water system was separated from the domestic
water system. The agricultural water system will direct
untreated surface water to the cattle trough system of Kaupo
Ranch. To separate the present system into two systems, new
transmission lines and distribution 1lines need to be

installed at a high capital cost.

Preliminary cost estimates and a present worth cost analysis
were made for each alternative. Table 2 shows alternatives
considered according to the least annualized total cost.
The alternatives using surface water sources only and the
alternative of the slow sand filter and well had the highest
annualized cost. The well only and the separator/cartridge

filter with well alternative had the lower annual cost.

The high cost of the alternative using surface water only
was due mainly to the proposal of using 1.0 million gallons
storage tanks or reservoirs to store water for times of
drought.
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TABLE 2

RANKING OF ALTERNATIVES BY ANNUALIZED COST
(t=20 years, i=8%)

- SOURCE

. *Ssurface/
- Groundwater
Groundwater

- Surface/
‘ Groundwater

Surface

Surface

ALTERNATIVE

3A - Separator/
Cartridge Filter/
Well

2 - Wells

3B ~ Slow Sand
Filter/Well

1A - Separator/
Cartridge Filter

1B - Slow Sand
Filter

*Recommended Alternative
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ANNUALIZED COST

$ 98,404
$111,915

$124,703
$157,94¢6

$180,054

COST/1000 GAL.

$16.85
§19.16

$21.35

$27.05

$30.83
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Alternative treatment methods considered for turbidity
reduction were centrifugal separators/cartridge filters and

slow sand filters,
Centrifugal Separators/Cartridge Filters

The centrifugal Separator uses the principal of centrifugal
force to separate heavier particles from the water. There
are no moving parts and except for periodic purging, there
are no other maintenance requirements. The cartridge filter
units consist of a filter chamber and the cartridge filters,
The filters are changed when they collect enough particles
either on or within the filter to create g large headloss
through the filters, Figure 7 shows a diagram of the

Eiltration process with both types of filters in line.
Slow Sand Filters

A slow sand filter (SSF) system typically consists of two
concrete boxes about nine feet in depth. 1Inside, a sand
layer, about two feet deep, would be Supported by a gravel
layer containing underdrains, A basin would be placed
between the slow sang filters to collect the sand which |is
scraped off during the maintenance process. This discarded
sand may be washed in this basin for reuse. The underdrains
collect the filtered water and transmit it to the storage
tank. The filtered water would then be disinfected before
being distributed to the consumers through the existing
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transmission lines. See Pigure 8 for the slow sand filter

process.

The slow sand filter although lower in cost cannot handle
turbidity higher than 30 NTU and would need to be shut down

during high turbidity conditions.
G. ALTERNATIVE SITES

Two other sites were considered as possible locations for
the well. One site was in the Manawainui Valley in the
vicinity where the transmission line from the Kalepa Stream
intake crosses the wvalley and the other site above the
Punahoa Spring. Both sites appear to be locations where the
chance of finding gcod quality groundwater would be high.
The recommended well site at the ol4 Kaupo School grounds
sits in the center of the water distribution system and
would not require a long transmission line, thus keeping the
costs of the Project down. The environmental impacts of the
sites for the recommended action were identified and the

information is provided in Section V of the EIS.
H. USE OF PUBLIC FUNDS OR LANDS

The recommended action had a first cost of $911,400 ang an

annual operating ang maintenance cost of $14,512,
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The costs of the other alternative actions are shown in
Table 3. The recommended alternative is the least expensive
and was one of the reasons for selecting this alternative.
The present worth calculations were based on an interest
rate of 8 percent and a period of 20 years. The money to

fund the project will come from the State and the County.

The Maui County Water System users may pay for a portion of
the proposed action in the form of an increase in water

charges.

The old Kaupo School site (TMK 1-7-02:15) is owned by the

State with the County having use of the property.

Kaupo Ranch owns the property where the mid level tank is to
be sited (TMK 1-7-02:17) and the property where the
filtration facility will be situated is near the existing
40,000 gallon tank site (TMK 1-7-04:4). Easements for the
access road and the new pipeline will be required between

Piilani Highway and the Kaupc Ranch headquarters.
I. PHASING AND TIMING

Presently, the two separate water systems do not meet the
definition of a "Public Water System”™ because of the small
populations being served by each systenm, Therefore, these
water systems presently need not comply with the State's
Chapter 20 Regulations or the National Interim Primary

Drinking Water Standards., According to the estimated
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population projections, the County Water System will serve
25 people or more by 1990 and Kaupo Ranch System will serve

25 people or more by 1995,

The proposed action could be done in phases where the first
Phase would be to install the filtration facility, and the
chlorination equipment at the existing 40,000 gallon tank.
The 50,000 gallon tank should be eliminated from the system.
The exploratory well could be drilled during this phase to

ascertain the groundwater situation at the school site.

Should the testing of the exploratory well prove successful,
then the second phase can begin. The second phase will
include the well pumps, pipelines and the new 40,000 gallon
mid level tank. Should the tests show the well to be
unproductive, the alternate well site above Punahoa Spring
should be drilled and tested. The well in this location
will add to the cost of the project by requiring more
pipeline to be installed and the pumped water will travel a

greater distance thus also increasing the operating costs.
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III. DESCRIPTION OF THE ENVIRONMENTAL SETTING

As described earlier, Kaupo is a small community (population
43 - 21 people served on Kaupo Ranch System, 22 people
served on County System) located in the southeast portion of
the island of Maui, west of Hana. The principal economic
activity of this relatively isolated community is cattle
ranching (estimated 2,500 head). Because of its location
and major land uses (agriculture and open space), it is
anticipated that the community will remain small (estimated
population for the year 2000 is 62). Appendix A shows the
method of estimating the population from the year 1980 to
the year 2000. The present average daily consumption of
water is about 5,375 gallons per day; the maximum average
daily consumption is estimated to be about 8,810 gallons per
day. The water demands for the year 2000 were calculated
from the projected population and the per capita water usage
of 75 gallons per day. The projected average daily demand
and average maximum daily demand in the year 2000 are 7,750
and 12,788 gallons per day, respectively. Additional
information on the site's environment is provided in Section

v.

34



L.

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

The County's General Plan for the Kaupo area shows that the
existing uses are likely to continue. That is, Kaupo will
remain primarily a small rural agricultural community with

no significant increases in population,

The proposed water improvement project will:
l. improve the quality of potable water;

2, provide flexibility in the water system to service
the Kaupo community during times of drought;

3., result in improvement to the water distribution
system so that contamination is minimized and the

potable water supply and water for livestock can be
provided by separate systems.

Because of Kaupo's isolated 1location and the restriction
established by State and County land use designation and
zoning, it is not anticipated that these proposed benefits
will act as a catalyst for urban development and/or

significant population growth in Kaupo,

35

T T et a e e ek E



)

S I GV B

C.}

.

L

SO Y s T

_ i

V. THE PROBABLE IMPACTS OF THE PROPOSED ACTION
ON THE ENVIRONMENT

&. INTRODUCTION

The environmental impacts of the three sites of the proposed
actions were reviewed and are discussed below. Table 4
Summarizes in a matrix form, the impacts anticipated at
these sites. 1Ip many cases where the impacts were similar,

a statement was made to indicate this to avoid repetition,
B. SITES CONSIDERED

Site I is the location of the-'filtration facility anda a
chlorination facility, The site jig located near the
existing 40,000 gallen tank at Kaupo Ranch's headquarters,
Site II is the site of the new 40,000 gallon mid level tank
at elevation 540 feet and is located adjacent to the Ranch
headquarters access road, Site III ig the former Kaupo
School site where the well and pump is being considered to

be located,

It should be noteg that the sites indicated in Figure 9 show
the approximategd location only. The exact locations will
fall within the approximate area identifieq by the
rectangular blocks, General information on each site is
Provided below along with a Summary discussion on potential

impacts.
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TABLE 4

SUMMARY OF IMPACTS

Site I Site II Site III

IMPACTS
Land Modification -1 -1 -1
Soil Erosion -1 -1 -1
Potable Water Quality +2 +2 +2
Groundwater Aquifer 0 0 0
Recharging 0 0 0
Air Quality 0 0 0
Noise Levels 0 0 -1
Flood Bazard 0 0 0
Flora 0 0 0
Fauna 0 0 0
Land Use 0 0 0
Agricultural Impact 0 0 0
Recreational Lands 0 0 0
View and Aesthetics 0 1} 0
Utilities (1) -1 -1 -1
Historic/Arch-
aeclogical Sites 0 0 0
TOTAL POINTS -1 -1 -2

LEGEND

-3 = Short- and Long-term adverse, unmitigated impact

expected.,
-2 = Long~term adverse impacts foreseen, some mitigation
measures possible.
-1 = Short-term {(construction) adverse impacts.
0 = No change anticipated from present system.

+1 = Short-term benefits anticipated.

+2 = Long-term benefits anticipated.

+3 = Significant short- and long~term benefits foreseen,

(1) Utilities were rated: (2) Cost were rated:

+l1 = Power (within .5 mile) +1 = Lowest cost
available 0 = Median costs
-l = Power (within .5 mile) -l = Highest cost
unavailable
37
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SITE I

Location: Site I is located above the 40,000 gallon
steel storage tank,

Tax Map Key: 1-7-4: 4 (Portion of)

Owner: Kaupo Ranch
General
Description: (1) The site is located about 9,000 feet

from Piilani Highway; access is via
a dirt road leading to Kaupo Ranch
Headquarters

(2) The site is located in an open area
with some trees (guava) and grass.

(3) The land is on a steep incline
{about 40 degrees).

(4) The site is approximately 1,100 feet
abcve mean sea level.

(5) Commercial electrical power is not
available in Kaupo.

(6) The existing dirt roads are narrow

and in poor condition; use by large
trucks or heavy egquipment is difficult.
Proposed Action: Location of a pressure filter facility and
chlorination unit; total land required will be approximately

900 square feet.
Potential Impacts:

Land Modification: The land will be modified by site

clearing and grading for the water treatment facility.
Because the area affected is small, the impact on the area's
geology, topography, and climate is expected to be

negligible,
39.
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Soil Erosion. The general soil association on the site is

identified as Hana-Makaalae-Kailua association. This soil
association is described by the Soil Conservation Service

(5CS), U.S. Department of Agriculture as:

"Moderately deep and deep, gently sloping to steep,
well-drained soils that have a moderately fine textured
or fine textured subsoil or underlying material; on

intermediate uplands,"

The construction activity (e.gq. hauling of materials and
equipment) would result in short~term soil erosion, Such an
impact would likely have a short-term impact on the specific
project Site (until the vegetation has grown or is

replanted),

Impact on Water. The present sources of water (Naholoku and

Kalepa Streams) would be used. The Punahoa Spring’s water
is partly saline angd may be used as a backup source to the
well, The future water demand for domestic use on Naholoku
and Kalepa Streams would increase, requiring additional
water withdrawal from the streams. The decrease in water
volume in the streams may have an adverse impact on the
stream biota and the terrestrial flora and fauna dependent

on the stream for their water.
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No impact on other surface (i.e. streams) waters or ocean

water is foreseen.

No impact on recharging of groundwater is anticipated. The
proposed site would be relatively small and would not create

a significant impact on groundwater recharging,

Drinking water quality would be improved, because the water
would be less turbid and treated to meet the drinking water

regulations,

impact on Air Quality. buring construction, some impacts

relating to 1land clearing will occur. This includes site
clearing, hauling, grading, etc. The activities would
create dust. However, because there are no nearby
residents, dust would not have a adverse effect on the human

environment.

Long-term impact on air quality would be minimal. The
filtration facility will require only periodic inspections
and maintenance., The dust created by the maintenance
vehicles would not be significant because no residents are.

nearby.

Impact on Ambient Noise Levels. Noise in this type of

agricultural area is normally below 45 @B (decibels),
compared to a normal suburban residential area which has a
typical dB range of 53 to 57, and an urban residential area

which has a typical dB range of 58 to 62,
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The construction of filtration facility will not create high
noise levels. The nqQise impact would be minimal especially

in light of the isolated location of the site,

Impact on Flood Hazard. This site alternative is not

located in an area of flood hazard.

Impact on Flora, Site I is located in an area identified as

a open guava forest with shrubs. The pasture uses of the
surrounding area are reflected by the present open, grassy
environment. Other vegetation includes koa haole, lantana,
Spanish clover, and Bermuda grass. This vegetation is
commonly found throughout the area and the removal of a
small area (less than 1,000 square feet) would not be
significant or detrimental. No known rare or endangered

Plants are located within the site or the surrounding area.

Impact on Fauna. Fauna in the area is likely to include

mice, rats, mongoose and a variety of birds (see Table 5).
These are commonly found in the area and their displacement
or possible destruction will not significantly affect the
environment, There are no known endangered species of fauna

in the project site or surrounding areas.

Impact on Historial/Archaeological Sites. There are no

known Historical or Archaeological sites in the vicinity of

the water tanks.
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TABLE 5

AVIFAUNA IDENTIFIED IN THE KAUPO AREA

Common Name Scientific Name
Cardinal Cardinalis cardinalis
Barred Dove Geopelia striata
Spotted Dove Streptopelia chinensis
Mockingbird Mimus Polyglottos

Pacific Golden Plover Pluvialis dominica fulva

Pueo, Hawaiian oOwl Asio flammeus sandwichensis
Ricebird Lochura punctulata
White Eye Zosterops j. japonicus

Source: Atlas of Hawaii, University of Hawaii at Manoa,
Department of Geography, 1973.

Other Source: Hawaiian Birdlife, Andrew J, Berger, 1972.
Literature Review and Synthesis of Information
on Pacific Island Ecosystems, U.S. Department

of the Interior, Fish and Wildlife Service,
1979
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Impact on Land Use. The land is designated Agricultural. A

water treatment facility would be considered a public
facility and would probably not be a catalyst for population
growth or expansion in the surrounding area or community.
The agricultural nature of the community, the unimproved
roadway into the area, and the existing land use designation
and zoning would appear Eo indicate that 1little future

development in the community will occur.

Impact on Agricultural Lands. The project will have an

impact on lands that are used for pasture. However, the
exclusion of this small area from extensive agricultural use

is not felt to be a significant social or economic loss.

Impact on Recreation. The site is currently not planned or

zoned for recreational purposes.

Impact on Views and BAesthetics. The treatment £facility

would not be highly visible. Additionally, the location is
not considered scenic, nor is it part of a panoramic view

from higher areas.

Impact on County Expenditures. The cost of this action is

shown in Table 3.

Cost to the Maui County Water Users., The recommended

actions may result in an increase in water charge to the
overall water users of the County. The County must pay for

a portion of these improvements; to recover this cost, the
44
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County may charge the users of the total County water
system. The need for improving water quality is mandated;
thus the increased water charge seems unavoidable. The cost

of the alternative was a factor in the final recommended

alternative.

Availability of Utilities. Commercial power is not

available in the Kaupo Area. The cost of installing power
lines to KRaupo is prohibitive, Power generators, an
alternative power source, have a lower initial cost and
annual operating cost than the capital cost incurred for
constructing power 1lines to the site. The pressure filter
system requires little or no power. The power reguired

would be supplied by batteries,

Impact on Other Socioceconomic Aspects. Due to the nature of

this project, other socioeconomic aspects were not reviewed
because they are not relevant. These aspects include:
accessibility to commercial areas and medical facilities,
transportation networks, cultural areas and medical
facilities, transportation networks, cultural patterns, fire

and police services.

Sites discussed below are based on similar situations (i.e.
small size of development) and provide more succinct

Statements on impact based on the rationale developed for

Site IX.
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Site II
Location: North of the former Kaupo School site

Tax Map Key: 1-7-02:17 (Portion of)

Owner: Raupo Ranch and others
General
Description: (1} Site II is located approximately

2,700 feet from Piilani Highway
and the former Kaupo School site.

(2) The area is densely vegetated and
includes tall grasses, koa haole,
morning glory, guava and mango trees,

(3) The estimation of the site is 540
feet above mean sea level.

(4) Electrical power lines are not
available in Kaupo.

(5) Access to the tank site is off
the access road to the Kaupo
Ranch headquarters.
Proposed Action: Location of the 40,000 gallon migd level,

tank. The amount of land required for the tank is less than

15,000 sguare feet.
Potential Impacts:

Land Modification. Minimal impact to the site would occur,

Although the appearance would be altered because of land
clearing and grading, once the vegetation grows back, tank

area would obscure only a small portion of the disturbed

area.
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Soil Erosion. Some soil erosion during site clearing would

occur, This would be minimal because of the small area

involved.

Impact on Water. The proposed use of Site II for a new

storage tank will reduce the head the well pumps need to
generate to fill the existing 40,000 gallon tank. The
storage tank will also act as a pressure breaker for the
lower service area and to meet the peak and fire demands of

the lower service areas.

No impact on other surface (i.e. streams) waters or ocean

water is foreseen.

No impact on recharging of groundwater is anticipated. The
proposed site would be relatively small and would not create

a significant impact on groundwater recharging.

Other impacts would be similar to those described under Site

I. Power required by the pumps will be provided by diesel

generators,

Site III

Location: Former Kaupo School Property

Tax Map Key: 1-7-2:15 (Portion of)

Owner : State of Hawaii
General
Description: (1) The site is located along the side

of Piilani Highway’
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(2) Vegetation within the site consists
of grasses and bushes,

(3) The site is located on near level
land at an estimated elevation of
240 feet above mean sea level.
(4) No commercial electrical power lines
are available in the Kaupo ara.
Proposed Action:

Location of a well with pumps on the site, The area

required is less than 10,000 square feet.
Potential Impact:

The impact would be similar to that of Site II. Figure 9

shows the proposed improvements to Kaupo water system.
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VI. ANY PROBABLE ADVERSE ENVIRONMENTAL EFFECTS
WHICH CANNOT BE AVOIDED

The recommended alternative, a filtration facility at the
existing County tank and a groundwater well at the old Raupo
School, will not have significant long~-term environmental
impacts. Some temporary impacts such as fugitive dust,
potential soil erosion, and noise will occur during the
construction period. After construction, no further adverse

impacts are anticipated,
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VII. ALTERNATIVES TO THE PROPOSED ACTION

A no-action alternative was not considered because
compliance with the drinking water standards is mandatory by

State and Federal laws. Should non-compliance occur, the

State and Federal authorities could bring a civil suit

against the water supplier to force compliance and impose a

fine on the water supplier.

Alternatives were classified by the ¢type of water supply
source - surface water only, groundwater only and a
combination of surface and groundwater. Alternative
treatment methods considered for the removal of turbidity
were pressure £filters (centrifugal separators/cartridge
filters) and slow sand filters. Other methods such as a
package water treatment plants, reverse osmosis and other
methods were gquickly eliminated because of their dependency
on power, high maintenance requirements and high costs.
Table 6 gives a summary of the alternatives considered in

the engineering report.

Because of the frequent rainless conditions and the lack of
commercial power in the area it was £felt that using a
combination of surface sources and a groundwater source
would provide the water system some flexibility in meeting
the year round water demand. The high elevation of the
surface water source makes it possible for the water system

to operate as a gravity system and there 1is no power
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TABLE 6

SUMMARY OF ALTERNATIVES AND SITES

TREATMENT/WELL FACILITIES

Alternative Source

1A

1B

3A

3B

Surface water
Surface water
Groundwater
Surface &

Groundwater

Surface &
Groundwater

Treatment for
Turbidity

Separator/Cartridge
Filter

Slow Sand Filter

Separator/Cartridge
Filter

Slow Sand Filter

51
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Location

Vicinity of Existing
40,000 gallon tank

Vicinity of Existing
40,000 gallon tank

Kaupo School property

Vicinity of Existing
40,000 gallon tank
Kaupoe School

Vicinity of Existing
40,000 gallon tank
Kaupo School




regquirement. The groundwater source would supply water
during dry periods or should the turbidity in the stream

water be too high for the pressure filters to handle.

Alternatives 1A and 1B included 1.0 million gallon storage
tanks to store enough water to last approximately three
months., However, the high cost of the reservoirs eliminated

these alternatives.
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VIII. THE RELATIONSHIP BETWEEN LOCAL SHORT-TERM
USES OF ENVIRONMENT AND THE MAINTENANCE

AND ENHANCEMENT OF LONG-TERM PRODUCTIVITY

The proposed project is believed to be beneficial to the
human population in the Kaupo area. The treated surface
water and groundwater well will provide good quality potable
water, and a flexible system in providing consistent sources
of water. The project will also create a better supply -
distribution system. While the increase in potable water
may cause some resettlement of former residents and greater
cattle production, the area is isolated by land access and
rural and therefore significant growth (in population or
economic activity) is not anticipated. Based on the review
of the objectives, the environmental and socioeconomic
impacts, of the proposed actions it was found that the
proposed action should enhance the short- and long-term uses
of man's environment with little physical, socioceconomic,

and land use impacts.
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IX. MITIGATION MEASURES PROPOSED TO

MINIMIZE ADVERSE IMPACTS

Oonly short-term construction related impacts are
anticipated. Subsequently, 1if construction adheres to
County's grading regqulations and good construction practices
(e.g. no excessive gunning of equipment, wetting down the
area to keep dust down), no other mitigation measures are

reguired.
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X. ANY IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS
OF RESOURCES THAT WOULD BE INVOLVED IN THE
PROPOSED ACTIONS

The proposed action will result in the commitment of land,
groundwater, and 1labor, The 1lanqd committed would be
approximately 13,000 Square feet total 1land of which a
portion is the olg Kaupo School (no longer being used), The
groundwater is a renewable resource; approximately 12,000
gallons per day (present maximum use) would be utilized; by
the year 2000, about 16,000 gallons Per day (maximum use)
would be uged. Based on the hydrogeologist report, the
quality and quantity of groundwater in this area shoulgd
satisfy the present and future demands for Kaupo. Finally,
labor in the form of construction workers ang periodic
inspection by the County water bersonnel will occur. There
is currently available personnel nearby at the Hana
Department of Water Supply that can perform the inspections;

labor utilized will be compensated,

These resources will be committed and/or used for the
Proposed action., Asg consumption of resources are normal; no

other significant or unique impacts are foreseen,
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XI. AN INDICATION OF WHAT OTHER INTERESTS AND CONSIDERATIONS
OF GOVERNMENTAL POLICIES ARE THOUGHT TO OFFSET THE
ADVERSE ENVIRONMENTAL EFFECTS OF THE PROPOSED ACTION

Table 7 on the following pages identifies the governmental
laws and regulations which must be complied with prior to or

during the implementation of the proposed action.

It is felt that should the proposed action take place, the

impacts will be minimized by following these regulations.,
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TABLE 7

GOVERNMENTAL LAWS AND REGULATIONS AFFECTING THE
FPROPOSED ACTION

FEDERAL

The Safe Drinking Water Act (PL 93-523) is an amendment
to the Public Health Service act,

The National Interim Primary Drinking Water Regulations
were promulgated in accordance with the provisions of
the Sate Drinking Water Act. They contain the
standards by which all public drinking water supplies
are regulated and monitored,

The National Secondary Drinking Water Regulations were
also promulgated in accordance with the Safe Drinking
Water Act. This regqulation covers contaminants which
may adversely affect the aesthetic quality of drinking
water, such as taste, odor, color and appearance. The
Secondary Levels represent reasonable goals for
drinking water quality, but are not Federally
enforceable.

The Clean Water Act regulates wastewater discharges and
covers Water Quality Management.

The Clean Air Act represents a comprehensive effort to
protect and enhance the nation's air resources. Aamong
other things the Act requires that emissions from all
operating and maintenance equipment comply with the
Federal Air Quality Standards.

The Noise Control Aact establishes control on the
emission of noise detrimental to the human environment,
All equipment must comply with Federal Emission Control
Standards as prescribed for that particular type of
equipment.

The Resource Conservation and Recovery Act regulates
the management of hazardous materials. Of concern here
are the reguirements relating to the safe and effective
disposal of water treatment pPlant solid waste material,

The Hazardous Materials Transportation Act regulates

the transportation of hazardous materials such as
chlorine gas which is used for water disinfection.
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Table 7 (Continued)

The National Energy Conversation Policy Act represents
the first step in regulating the use of energy by the
public. It is therefore prudent to review all energy
conservation policies with respect to their future
application to water treatment plants.

The Water Quality Management Act was an outgrowth of
the Clean Water Act. The Act directs state and local
agencies in developing area-wide waste treatment
management plans and established agencies to implement
these plans. They are referred to as "208 Plans,"

The Water Pollution Control Act of 1972 contains &wo
general goals which influence the establishment, design
and operation of water systems. These goals are:

l. To have by July 1, 1983 (to the extent possible)
water that is clean enough for recreational use and
in the use and propagation of fish, shellfish and
wiidlife;

2. And by 1985, to eliminate the discharge of any

pollutants into the nation's waters. These
guidelines may influence design decisions.

58



Table 7 (Continued)
STATE

Chapter 340E Hawaii Revised Statutes (HRS) : the safe
Drinking water Act establishes guidelines ang grants
authority to the Department of Health ang gives primary
regulations, and at the Director's option, pPromulgates
and enforces secondary regulations relating to
aesthetic quality of the drinking water,

Chapter 342 HRS, Environmental Quality: covers the
regulation of air, water, noise, and solig waste
regulations, It establishes permit requirements for
the discharge of waste, for authorization to construct,
modify, or operate any air pollution source, to emit
excessive noise or to oOperate sanitary landfills or
open dumps,

Chapter 343 HRs, Environmental Quality Commission and
EIS authorizes the issuance of rules angd regulations on
the requirements of Environmental Impact Statements
(EIS) and what items should be covered in the EIS.

Chapter 344 HRS, State Environmental Policy contains
general guidelines for State Planning of Natural
Resources Development. Section 208 of this statute
Ccovers Water Quality Management.

State Land Use Commission requires a Special Use Permit
for facilities on agriculturally zonegd land, The
County Planning Commission must approve a Special Use
Permit first, If construction requires more than 15
acres, the State Land Use Commission must review and
give final approval,

Chapter 77 HRS, requires that permits for drilling
wells be obtained from the State Board of Land andg
Natural Resources.

Chapter 49 Hrs, requires that a permit for use of a new
water source be obtained from the Department of Health
and that they be notified of the abandonment of any
water source,

Uniform Building Code establishes building reguirements
in earthquakes ang fire zoned areag,
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Table 7 (Continued)

COUNTY

The Rules and Regulations of the Department of Water
Supply provide direction, guidance and the procedures
for the resolution of problems regarding public water
services in the County of Maui.

The Department of Water Supply System Standards
prescribe standards in the design and construction of
water system facilities,

The County Chapter authorizes the County Planning
Commission to issue Special Use Permits for
construction of facilities not consistent with the
zoning established for the area.

Flood Bazard District Ordinances zones the lands within
a flood hazard district into floodway district, flood
fringe district and coastal high hazard district zones.
Development within flood hazard district zone is also
regulated.
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XII. ORGANIZATIONS AND PERSONS CONSULTED DURING
THE EIS CONSULTATION PERIOD

Table 8 identifies the agencies and individuals receiving a
copy of the Draft EIS Preparation Notice. A total of 41
government agencies, community groups, and individuals were
provided a copy of the EIS Preparation Notice.
Additionally, five (5) agencies/individuals requested status
as "consulting parties", Fifteen (15) responses were
received on the EIS Preparation Notice, of these eight (8)
had substantial comments to provide. Those letters (having
substantial comments) were responded to and copies are

included in Section XIII.
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TABLE 8

ORGANIZATIONS AND PERSONS CONSULTED DURING EIS CONSUL’I‘ATION PERIOD

Agency

City and County of Honoluiu
Department of Land Utilization

State of Hawaii

Office of Environmental Quality
Control, Department of Health

Department of Agriculture

Department of Accounting and
General Services

Department of Land and Natural
Resources

State Historic Preservation Officer,
DLNR

Department of Health

Department of Planning and Economic
Development

Department of Transportation
Environmental Center, UH at Manoa

Water Resources Reséarch Center,
UB at Manoa '

Senator Gerald K. Machié_;a

Senator Mamoru Yamasaki

Date Notice
Mailed

~ 3/06/81

.3/06/81
. 3/06/81

3/06/81

3/06/81

3/06/81
3/06/81

3/06/81
3/06/81

3/06/81 .

3/06/81
3/06/81
3706/81

State Representative William W. Monahan 3/06/81

State Representative Herbert J. Honda

3/06/81

State Representative Anthony T. Takitani 3/06/81

State Representative Mark J. Andrews

Federal

U.S. Environmental Protection Agency

U.S. Army Corps of Engineers, DOA

Geological Survey, Water Resources
Division

3/06/81

3/06/81
3/06/81

3/06/81
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Date of

Comment

3/24/81

3/19/81 **

4/02/81 **
4/02/81

——

3/17/81
3/31/81

Date of

Response

4/10/81

4/10/81 .

4/10/81
4/10/81



TABLE 8 (Continued)

Federal {continued)

U.S. Department of Agriculture,
Soil Cons_ervation Service

Fish and Wildlife Service, Division
of Ecological Services

County of Maui

Hapa Soil Conservation Service

U.S. Dept. of Interior, Haleakala
National Park

Office of the Mayor

County Council

County Clerk

Department of Parks and Recreation
Department of Public Works

Office of Economic Development Agency

Planning Department
County Fire Department
Police Department

Utilities
Maui Electric Company, Ltd.
Hawaiian Telephone Company-Maui

Other Organizations

Kaupo Community Association
The Sierra Club *

Brock and Associates *

Mr. Michael Howden *

Ms. Marion Beers *

EDAW *

* Requested Consulting Party status.

** No Comment Respanse
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Date Notice Date of
Mailed Comment

3/06/81 -
3/06/81 -
3/06/81 —
3/06/81 " 3017781
3/06/81 -
3/06/81 3/11/81 **
3/06/81 3/20/81 **
3/06/81 _—
3/06/81 3/18/81 **
3/06/81 3/16/81 **
3/06/81 3/12/81 **
3/06/81 —
3/66/81 3/23/81
3/06/81 _—
3/06/81 —_
3/06/81 —

' 3/718/81 : _—
3/24/81 4/01/81
3/306/81 4/15/81
3/30/81 —_
3/30/81 —_—

»Date of
Resgonse

4/10/81

——

 4/10/81

—

4/10/81.
4/27/81
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XIII. REPRODUCTION OF COMMENTS AND RESPONSES MADE
DURING THE CONSULTATION PROCESS

The letters commenting on the EIS Preparation Notice and the
written responses provided back to the reviewers {on
substantial comments) are included in this Section, These
copies were reduced to half-size from the actual copies ang

are provided in chronological order as shown on Table 9,
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TABLE 9
REPRODUCTION OF COMMENTS AND RESPONSES MADE
DURING THE CONSULTATION PROCESS

Pages 68 to 83 contain reduced size copies of the comments
and responses to the comments during the EIS Consultation
Period, Where a substantial comment was received, the
written response immediately follows the letter. The
comments/responses are provided in the following order:

Agency/Organization (date of letter) Copy of
Comment/Letter

Page No.

Agencies with No Comment/Response:

County Council, County of Maui (3/11/81) 67
Planning Department, County of Maui (3/12/81) 67
Department of Economic Development, County 68

of Maui (3/16/81)

Department of Public Works, County of 68
of Maui (3/18/81)

Division of Public Works, Department of 69
Accounting and General Services,
State (3/19/81)

Office of County Clerk, County of Maui (3/20/81) 69

State Department Planning and Economic 70
Development (4/02/81)

Agencies Requesting to be Consulting Parties:

Sierra Club, Maui Group (3/12/81) 71
Brock and Associates (3/16/81) 72
Michael S. Howden (3/24/81) 73
Marion Beers (3/24/81) 74

EDAW (3/30/81 - Verbal Request)
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TABLE 9 (Continued)
Agencies Having Comments and Receiving Written Responses:
U.S. Environmental Protection Agency (3/17/81)

Haleakala National Park, U.S, Department of
the Interior (3/17/81)

Police Department, County of Maui (3/23/81)
State Department of Agriculture (3/24/81)
U.S. Army Engineer District (3/31/81)

Brock and Associates (4/01/81)

State Department of Transportation_(4/02/81)
Michael S. Howden (4/15/81)

66

PAGE
75

76

77
78
79
80
81
82



1861 02 VA

1030311q Buyuuerg
VHVAINST Hsol

2

*Anay L2 S$IN0ZK
*suoyysand Kug 8avy noi prnoys #3Y330 Au w0 IswaTg

*IUIwaywys 3seduy IP3uawuoagauy Teury ayy uo

JuBued o3 IY6TI Sy3 Palveaa TTIn 3a 3043 pastape aq asvatg

“paduB1aIal sw

93103foad pasodoad 8NoYivA ayy 103 835730u vorjeawdazd JUIUEEIgsY
TRIUINUOITALD ayy ©3 Buyuywizad BIUIUYDIRIIT g3t ‘1867 ‘9 yoaen

PAIWp uoIIwOTUNIUIOD Jnok 30 3djanaa numuuu:onxus BTYL

SIRINIAOHAHY WILSAS wIivm odnvi (£}
SININIAOWAHI WILSAS WaLyM JyNvaxn (z}
SINTWIAOMAWI HAISAS d3LIVH YRVH (1)

04 IOIION ROILVEYdIHg 813/INIHSS3ISSY TYINIHNOUIANT tay

2nizggl

S1Mn0 bupretig Aprusg
AWYH I NANOL LI

HMeng beiverg
YMVNIHI NEQ)

ity
STNVAVL Yl

1930114 3y Ivag

ET896 TFreaey ‘ninyoucy

005 IS 333135 uasnd gpe

“qur -ﬂuﬂuﬂ—* "0 weg

. JUIPISRIg Aoy

'3'd ‘*a*qd ‘e301pH *1 sjuusg cay

1861 *2T yoawy

0L ivavH "INV "nanivm
LAEMLE HOIN ‘S BoF

ANIFNLUYLIT SNINNYVIG
INYK 40 AZNROD

300 Y et gy
LU Y R T whry
Sta) 4y

bl A ran

UPwer b 4 1A TANARED d

S HTe) 108 Subloy
MHSTAAUI OhiNnY g iNes

R I LR T I

1861 6 - yqv

2/

NYRNIYHI T13KN03)
INOSYNYN W08

~eeyrly o/

‘Alaisdus sunay

*MOUYy
34 32| wseajd 'suo|ysand 40 sJuswmod Auw aawy nok Pinoys

‘o sEnds|p
PUR M3|a221 a0y 9311 |wwod aisy2dosdde ay3 0) priimjas puw
‘epuaby yipz NI1®y %, |3une) ayy wo Pedegd 3q yfm 83|30u anog

67

TPRA 322 udag

swy "macuavbo»ni_ wuIIs kg dajen odney ({} SSJuINInOIdug waysAg
dujep svuvay {Z) fsiudwanosduj WIIELAS JAIep sumy {1} 10} 3310y
uopIvawdaiy gp3/aIvanssassy IRjuaaucs jauy GuppaeBas #3300 Jnoy

IR0 )Y cag deag

1996 1tvsep ‘ninjouoy

005 231§ - 198215 vaenh Syf
‘U] 'RI0IH 0 weg

1udpisaag 23,

*3'd*"g° w4 -.uOL-: *] sfpuueqg c*ay

1861 ‘11 yrawy

“\l‘.‘l\lﬂ—
M.C....r._ rqonp O WA

TN -

iYW 40 ALNAGD
TINNOT ALNNOT

RN suday
Suipayy Axy
o 1y

Laan i+ M 1 o ]

Ll BT

Wy L

Ty ut gy
L ]

funyiy 109
Wty AN A NP

$03aieS ) J0R3Y 10 011y
BRI L B Y

L L ITIYRYE LT
viaidy] riee)



1861 ¥ dvA

wXiyg

Jo ao32a3aiqg
seluy ydiey

2

tganli Anany Axop

*I9J30 03 FIUNKWOD OU BARY PUN [FIITENS IN0A PIMITADI @AwY oM

* Ja3yen
Joefqne aaocqw sy3 uo Juauwod o3 K3junizzoddo oy3 3oz nok uwyy

sjudwvaoaduy wezenlg aajen odnex (£
sjuoudscidul wajyeds Jejwy ewueay (z
sjuowacadwr weywds Jajur wuvy (T
Y03 HOILON HOIAVMVAIY SIT/INIWEHISEV TVINIWNOMIANZ :I2Ardns
tW30aYH *ag Ivag

€1896 IH ‘nynyoucy

005 93IN5 **3IS uoInh Sue
*ouy .ﬂﬂﬂudz ‘0 wueg
JUIPTEIAL #ITA

w3027H ‘I STUUIg *2q

1861 ‘8T Yyoaw

OLY-HM TRINE Wha bty ‘tndpy Runptag
1S wlied windg sof

+ e "5548M J10Nd 40 LNIWLEVLI
w3 e O W INYIH 30 ALNNOD

Tutwpbtving MM .
e ratld o] W) . ' y 1R800 Tl Ag 48 20 M) 4y

Lacd il ol J . Q'ud "ONSIvA VIS

Fov it il iy Pt
U0 g 18 A
tlt!.l”uh.l.l! M—%V:m.... @ ME IRSYAYH Malvl
] & degy
SMOIBIA G

SIavAwl TwliNnYe

1861 6 - ¥dY

FIUTEY TITd “IH 120
AGICUTPICOD
Jusndotaasg ojwouongz

OLOHNSLYH QT
.hL“MmHW“MYI

*32730N uorivrvdard SIFT/IUSLESIUEY TWIUAWUOITAUZ
a3y A3raex o3 L3junizoddo eyl 303 NOK YURYY A 3280y
‘oUT} STYY IV AIJFO O3 SJUSLAIOD IO OU RARY BN

=30afcad pasodoad ayy woxy 3rnsaa 03 pajediajjuw

aq ued yYopym eiovduy TejuowuUCITAUD YO(WW I povsasEv pug

P3TIF3uepy Arejenbape sey 3§ YTeaauab uy ‘Iwyy DUl pue

Juawalels Jdedur puv JususEIsEY TejuawuolfAul 3Joo{qne oy}
poaRtAax Rany Juswdoyeawsg ojwouosz Jo jusunawdeq syL

*sujwarordur wR3sks 1ajey odney puw

‘evuRay ‘wUTH 9Yy3 JOF @OTION uojjviedaag
SIZ/3usaseensy Tejuaeuoxjauz 132efgng

t¥30aTH *IN aveg

€1896 TYWARH ‘nIATouCy

005 93INS ‘382335 URIND SHE
paivyodiodur ‘w3tioH O weg
JUSPTSIIL IITA

*3°d ‘"d*yd ‘ejoITH I sTuueg Iy

—~—tq
WL/ Wiou 0 wre

lest e 1861 ‘91 yosawy

aledrrl IN0OHITVIL
THLM IIVMYH WYY DXNTIVR

@M&m@@wﬁ[qﬁ?ﬂu JINONOD3 40 LIN3IWLHY4Ia

YA 40 ALNNOY

#inep Doy
o1annsivm Oluid

S B A

68

SAtpy

3ty )

SINVAYLE TYRINNYH

!



1861 ¥ & 4vi

%1313 Kaunoy /"
VHITIHSR *S SHEN™

W) divan) Lineeg
B0 W 1NMYN

whiy

N 'sanok A1nay th—

“Uelluajie 4o) 2333 us0) Bujuury 137}

9} pradajas puw ‘1g6t ‘gz yauey uo it jo dunoy s 4o

132uno) ayy o) pavaseid gem ‘Sluawvncsdu) swaisds Jajen

odhry pur 'avunay ‘eury 31 oy 23j30u vopieardaid 53
1 bujusazvod ‘1g61 9 yrumy P10 wnpurrouat anoy

IRI04 Y ‘g awag

£1996 11943y *nynjovoy

00§ 31N - 139435 uIInY Sy
*oul *ejosqy *p weg
uipisesy 29pp

RI0JH *) Sjuumg *ag

A
TRLIY ) "eiounH) oy wee

1861 ‘02 yaaey
8607 & UYW teeoe nvavieranntiva

LS HOIH HANOS 937

_‘_..__!...m.&@..l.:u._u ALNNOD
i

ey

20 3440

vl

1861 ¥ € UV

SARY Jou Op puw

LELLe TP - P ]
YOYNINOL N Iuny

Ll T
YXvENR 0300
S Aunay
YRImEN ¢ Ciner
I D T

X3autbug eyyoy 2¥Iqnd a3nyg
VICIHSIN OLyIH

1 ]
‘manok

Axop

LIgS

TRusasczday 303(qne ay3 uo s3uowwos Auw

$iuawasoldoy wayeks zayey odney (¢}

Puv Ifejuadaoscaduy walsig AFITM Swuvay iz}
fs3uduasoadey u3194s Ie3ey vuwy (n

20] QIFI0N uotavIndaay

SI3/qusaseessy TYIuaguoITAUg

Susunaop Joafgne ayy PERBTARI sawy By

69

1303{qng

IMIOITH *a1q 2 "]

ET896 TYIVAWH ‘ninyouoy
399138 uIany gpp

00§ #a3yng

*oug .luOh.—‘: *'Q uwg
TI0ITH ‘1 Sfuuag *aq

A

T e s ueg
T &
1081 © ¢ w3 1%l 8

R et TV IOMNOM Wil 308 @ o
1 z9zr(a) ON E:@ AV mﬁﬁﬂmﬁmﬁ 40 NOISIAIG

FIDMAYTE TVUINID ONY DNINIOIDY 20 .\Tniuva3a
IIYMYH 40 a1vis

=1

S I S

O 00
wi0iwy ¥ IDW0I0



1861 6 - ¥dv

B 30 Lunoy *A1ddng 133wy 3o Juanaedag
Tanuy LHinmy INWOIEAL J0 91330 i

ougy o3 apTH v\

‘Ar9aaoupg
00T STyl un Jusurios PU® K3TA2X 031 L1jungroeddo ¥R 103 nak yueyy
. *5333foad asat) 3o uo7Iequm

~atdur oy Wiy pajedyapiue aq wen Y3144 s3deduy lBjuanoa AUl sofmy Y3 possasse
Ars3enbapy Avy Loy 3y PUTy piw Squurnoop asnqe ﬁavesﬁuu?!_o: w

Sluxmarosdur mayshg angy odney  (¢)
Sudwanoudur waychs 131ey anweyy  (7)

IMOITY 2 v

— A 005 mﬁm (SIS ‘nnpoucyy
) 332115 wasnh 5pg

tay 1) OH 'O WS "I *mioiyy g wrs
WIpySaLy-aa74

(9RL L. = H4Y ROy 1 spuuag +ag

Oznimezll

6T "N yoy

IB6T ‘2 Tyady

VOISE rlasid Apncutn 45tz aog () o MDY Lon 0y s mpmryy Appruay 15 by wmig 05p Sutrrg Awie iy

-
e e e Y

BT ININIOTIAIG SINONGDT ONY
3 ousom ONINNYId 40 INIW1¥V4Iq

70



WCE LI {300 MeOugITAL * 1OMS VMY IVIIONGH * DC0 500 O d + 04 200 GMANNS eOnEil U} —mm— m ﬂ uﬁz

rdiLnasrd

gsangoiul
wigaoy ydpey — *JUl *w30ayy *Q wW¥g 12

sandpapoy °r *d

V> /3 .

sinok Ainsy L13y

*9227104 uopiwawdaid §17 9EAYl U Isarajuy anok s3eydaadde ap

£1096 TFI®avy ‘ninfoudy texymyy dnoxsy ey
00C 9IINS 332135 uUIIND Caf II ‘evog o

*3up ‘s1011H *0 €95 g«\
witaol ydyen I

fgnok L{eaeduig

71

103 1uss 3q plnoys sJuIwo]  *[GET ‘@1 [FAdy

210334 fo uo paieanbal 21s PADTI0K uoTIvARdALZ SIT WYY LD PIUILK0I InoL sgjuaENOop JUWASTRI JOY30 BUR ‘8,SIY PRI 1unbswqns ‘ool
*sjusmaaoiduy wayehs Ieisx WUWH pus "sluaedacide] wajels 1aiey IvuEay uoTywxreder] Jo 987400 pusse ssverd “Lyddng ey JO Jmxpredag
1gjuanraozdeg maiels Jaivy odnwy pasodosy syl 1o} sayacy uopivavdazg g 3o Spne) TTe ‘sjwmeaoais] wayslp Iajug wusy-waigem
S1Z/IUIUNsarNy [UISUOITAUZ 24} jo 93103 puT} ewEa[d pRsOIIU] . sjusesaoxin] waynis I8iep sUmay
. wjemacadul weisis Jajep odawy
333{qns paucjivamasoge 3y Sujpiefaz 1spefond
$1UNI0P JUVAI[AL 13YIO PUB '8 51T IFTiQ *833Fi0N uoTIviedily W3 Sapaol[o} sy} IoJ mymamajeys 3pedof TEEUOITAU Jo wojjersdest
30 sapdos Jupisanbad PrgeT *Z1 WIANK JO 121II[ Inol uATaIR3 wamy ey sy OF L37ed pEJTReU00 W BW WOIRTIIID S{} ISIT eTweTL

3i0sesA0IUn] G319K5 1a1vp asuvay puv lodnwy 'Wusp

IR0 T I

307 #3jioy vofiwindesd SI3/Iuacanduny |PIvI0ITAUZ 1333fqns
£1956 IM *nmioucy
‘asog *ay aFag 005 83INS *1eaxys usanl Cnf
. *oul 'SIOITH °0 WIS
Q0196 TTRARY ‘3w ‘nyped ‘e nitod Wiy "
Sy Xog "0 *d ) "ta) '3 "0 'O WS

aaydwyy yreawy ‘dnoip naR

qn[g wa1S ayy Cee 1661 ‘2T yorwd
urnIyEy) -

:.28__%_.;: @@Mamohmm :. um.mméﬂ_sxzz .
YIS ¢
;2.2%5_ pﬂ@.@ WYY ‘dnoug 10wy

e QoD eLI3AS -,

ENOILYIINAINNOD
TIVLININNOHIANT




*auy ‘e102TH ‘0 WEE D

wsaneo]aul

aandyapoy r 2

Ay S

+¢339f0ad pasodosd asayy 10] eIsy[ Suypree g1z ¥y vo paawid aq I1TA
Luwdeod no) *pajviaaddde JEom 3q TIIA asucdeal puy Adjasl 3dwoad anel

£1858 TJTWAFH ‘ninjoucy

00$ #3Ing *333335 uIIND Cyf
*3uy 'e303FH 0 ©PS .

witaop ydiey *ay

103 1UIP aq pnoye sJuImmod In0L  “Y1GET °¥ 133dy 210)3q 20 w0

anp 23w 9juIELGY UINITIA anol *I20)IIIYL  CITION uofivaedarg s12
] VO BJUILTOI UIIITIA_1jNqne O3 sapiawd Buyipneucd 303 poriad aata
~31 Asp-p( v apjacad FUOEIRIANaY uUIWAINIE 1IBdE] |FILIUDIJAL IR
TejuaEN0d pur ATA33 Inok 107 EAIDJION IYI JO sa7dod yiga nol Bujpra
=01d w»iw 3a 3¥anbal anel y3ya sdosy(dmod ul  *eII[ICN uvoyivandaag 512
pauOTIUIRFACQY Y} VO 1E6T 9T YIIRH JO 393 anok PRATEIIL aARy w4

Ti0au3a0lda] £216k5 d1a19n avuvay pus "odnwy LT
0] 32j30K uoTIrardaag glijivImasadey 1FiuIsuo3ITAUY

1afqns

Tgosnriqy ‘PN AW

Tywawy ‘Tney ‘Aaniyva
IS JaRaNH 4y
salvjaousy pur Y3011
auuelg ‘uoesRaIQy °Y #JIN[ SN

£6196

1861 *»2 Y IWH

NS e
Towade ¢
INT -
BNOLLVIINNONINOD
IVILNIIINNOMTANS

1861 2 YVA -

wyb:

- Jauue
uosweiqy *H 3T

SALYID0SSY QHY AJ0HA
sganok A[nJay AL3A

*u0T3949dood JNOA X003 IDURAPE UT noi sueyy

*EN 0] JUIB SIJUIP

119 UD JUAWCD TTTA PUP SWICAS JIITN 3443 IV LA
JARTTIWR) §F ‘wap) Jno JO 1wdioutag Jotuasg '3do.g wir ‘JdW
*BjUAWA3E35 Jovdw] TRIUIWUCITAUY Y} JO unjiesadasd anok
SutJnp enje3s . AL32ud pITnAsUOD, pajuval aq O3 USTM IN

IneW ‘UUBH ‘SIUSLIACIGUL WIIEAS JIIWA SURH-UNTIEA

. thay ‘avueay {guawueADIdu] WIEL5 JIJEN INuUay

ey todney *BI0ILIA0IdN] Wa1uAS J939R odney

1g30af

-oad SUfROT10j ayy 403 sjuduwazwlg Joedwl TEIUILIOATAUZ
Sutavdaizd 3q TUIM WAty Jnok ‘161 ‘9 YIJew jo ujlatind
uoTSs juwo) A3FTENd JUjUALUOITAUT AYY 03 Guppioooy

1e3YI0N ‘N 4T30

£1296 ..
Tienpy 'nyeg 'nintouol
Ay 00GF 3IINS "I22435 UIIND SYL
*Jul ‘e3047H "0 wWeS
0] /w] WRAH QO WS e3tdox ydrey °*4aH
1961 b B UV
1861 '91 YdJEl
e @aﬁ 000L s
L 110 FT0,1 e

10wics00 B0N;
. 13498 HVSVH IV YNIVHY]
Avsmwave 1TVavhrve I0LN

SuInnTia + SuTIONYE - Sa0adapng
nEeer{s0t w1

50 9CS e Ovi-erlLBOO" ﬂm._._(—uomﬂ< any Mgﬁﬂ

CE206 v eV YR AN Y R .
49 slanvm dY

D B B

72



VHEISH N Bnteid]1IL ¢ 600 HYamra NINIONON & 800 00 O'd + BOF B “BduAE wOetre EHIb 186108 Hvw

M_”_ Qﬂécu

*auy ‘mjodjy *Q weg
uojevjuway Lijealy pejudwuoaayy
MR Jo &unon ‘Liddng aagey Jo judwpredag

04990 UOLIW Iy 13D &

ainsopuy nlq—éi M ; _
tanfz o | 3&&
oy /o pame) OV
) ) ‘sanok hﬂu._ham;f . ”H.-Wg Qaﬁt hQ \m ——

Lo b w0 ‘nsovod MUY

saSg 13 wnEurYD 19T
005 S Aot el 83 I

*3ul 'R0 *Q Cg .
op gomrp ey W Y
Supmauca ayy o} juds 5 aupoy uojeandaag g1 3yl A)ep ju shep pp upypm é YRR ﬁr?bv\ i ) dj\w ww.b

*333fosd sjiy ug ye2s3pup 2nok ajepasdde oy

73

1€} pupjanid aq prroye
wosuodeas uajigay  *p3jsanbas 9) asucdeaa enofpadxa inod *auojeiayy *Ajaed

sildo qdpey ap
by vy
Pappaosd aq 18nw sjuamimod ualiia *ef Jeyy  cAred Bupynsucs ¥ aq o}
Bupysanbax spnpajpu; pur suopeziuslio Joj edjjoy uopwindarg S19 8y} uo ’ YW ' i 3
Pofrad mapaax Lvp-gp v wapacad uopes Kytpen WWILUOIAUY pa)u1g Wiy .-.1 b M\b
oy} dq pajedmumosd sucp¥M¥ay o5 3 ) b -
*$31331 anod uj pajedpuy swesppy ) e xayjow snok oy Ldoo w o) p i an ¥
Suipiacad oope axe 3y  tedjioy uoprawdasy S13 pauocjuawAcqe ay; jo Adoa %ﬁg -‘ Ju.\o.d.d L i 1Y Q_
¥ Bujpraced arw am s[gsr p2 Haawy jo 195191 anad up paysanbas ey b ? ;
\ gy by
nuasacsdmy Wajsic & Pﬂ\
533 94 3o w3308 WonAvdaId 513 1 103rang Y° v .-eu.mﬂ ).Q
UIPROH W g \J..ﬁ..rj \ Sm«‘ )7 \).c
L) . — et

ﬂdh@@ _—ﬂ.‘.z -——Jw-‘ .Ol.‘ﬂxﬂm‘ A— I-.
67L X094 *0*d
UIpAOH g Pryapy tap TR omy Ty g - - eeta,
S SN ’ "m\
1261 *0€ yo4vy RLC I

qﬁ'—d HEES L kg by
'

Nl [ RHES WY (5] T E N TR RN
W 134 F I . £ Y .. .
—_ O T M . !_ L =T bnolu @M U SUMETIS doy ....:.m._._m-h
ENOLLVYIINIININGD SQULENH TEUVH * gy "orwe gy
AVANUINNOHIANT

LT I R R RN

ALV NN OH

A T s S O T U e T S SN e SN (e W SN S SNt B ol SR



MR LD 100 In0mig 1100+ BONMD HYMT AYIIONG o U O 4 + 00 Jund ‘ORORNG SOnLE 1L

"I w0y ‘O wEg
uofsspuway Lyj(enl) jrjudguosiauy
ey jo Lunoy ‘Aiddng Jajey jo juscgaedag 133

‘sanol Imay daap

sunropuy

*pajepaxdds 3sow 3q pnom
ssuodeas snopjpadse amog  *2ajem sy} uj UIIUCD nok a0} nok yuwypr

€196 1Tawy ‘ninouay
00§ NG *1IAg uAINY Sht
‘aug ‘mjoay 'Q umg

wgtop ydwy eajy

to] u3s aq pinoys asuodeaa anoy  vgsl ¢t (Hdy @a0jaq a0 uo papraoad

99 {lya asuodsas oy} ‘eadjloy uoyeledady QIF aY) uo juswncd uojjezjusd

-10 anod pmoys 1vyy Fuppuvssepun mo sj 31 *saajioy uopesedasg Sry

pItapuamIAogy 3y jo sajdod yjm nok Jujppaosd oxv aa *eau] 'mjorpy cQ tng
Jo mipoy ydey Qs uopweraauocs auagdapay Jnok epa paisanbaz wy

eluawaagiduar warslc xaye

1I03r4ns
23y sy Awag

£1096 (frawy ‘ninjouoy
(0Z 3ung ‘(v wogun 9EI
Mval

a3y Apuay ‘s

[R50 *0C yraey

“aNd
SNOLLVYIIN.MKINOLY
TAVININNORIANG

1%JA-5 e
I2miier g

LT It DO TUAL ¢ SPSH [IVWTM AVINONDM » I 104 0 4« 304 JLM BN @Ouiid s

*aug *wjosy 'Q weg
uojerjmwey L3Mend [rjusuuosaug
vy jo Lunoy *diddng sajey jo juawgredag
; UIPAOH PEYIf 4y 133

ainsopug

M 1nspoy o °4

) ..N :N\_M;

*3afoad wjys up ysasayup amok eywpasdde oy

€896 1i¥mty ‘ninjouoy
005 :IME )45 vaand g

*aup ‘sjospy *g umg =r
oK ydey cay ™~
$0} papjacsd 3y proys sIsuedsas usypgy  *parsenbas
] ssuodsas wnoppadxa mok *alojasayg *popad Lep-gc iy jo pua ayy o3
a0j4d 16 U0 PIA[IIIL 3q pInoye papiaoad Pjuswnod uajas faw *5) Jugy
*diavd Bupmeucs v aq o} Fupsanbag [xnpjA[pul pow wuopesjusiio aop
Poiad magaex Lvp-gp v sappaosd uorss Lyyun uam oy t g
sy dq payedimaosd suojjen oy uaDing v FIUATCogALT UL
*9831ppu yhuwy sy J¢ uos amok o) £doo w Tujppacad osw
¥ 3y 3oy uofyvavdasd gry pruopuInmacge ayy jo Ldas Ruppa
~oxd axw sa *qggl *p7 yrawy jo <9]13] s,uoe anod uf pasanbas wy
sludIscsidar wayslc
LT 914 3y Jdoj ooy uopemdadg g1 LIDIrENS
8123g ‘way Jv3g
60Ibs  THULOJI[ED) *03spaursy UNg :
§05 NG 13305 wuso)e] (a2(
843g uopwy Csdfy
1861 ‘OC yaaen .
(141
Inpow £
L |
BNOTLVIINIBNINGD
IVEINHAKNOMIANT

N A S 2 A T U T T A T



oy

$IBALOY (902) IHOHEITIL * CI998 HYMYH "VIONOH * 00F 3LING « 137u48 N3N0 68
E3ua>5 uen g « ydesn snduoy « Supanatuz . Suplaning

asnfpapoy *r ¢ 30OYINANYY
‘3b) ‘sncjiwdjunaco) IwITAmICITAUZ

PPEE] 91W] IUOTIUNIYY
sjvwitneuc) Jojasenilog oijeg owmioy

eyt Jo Ljonog

*&1ddng ze3mp 3o jusajavdeg 123

ITIPTENI WY,
*q *yd ‘m0aTy *} eyunag

-~

OHI ‘VIOUIH * s
‘manok L1nal Lamy

*aniivm eTyy uj Ieaieay anok aIwyIexdde sy

*jumjIvdeq exwe

ITYL 01 FADTION UoTIwawdazz S1F Y3 Jo #a7dod JUIS ATY BA VYT BI0U aewAlg

"HI1¥PH Jo Iveejawdeg wIwIg JTUAPR Y3 03 eedTI0 voTieawdeagd S17 eyl Jo

AvJsowal syl Jo en Jujwioquy ‘[gE1 L1 WAVH J0 Imaae[ anod Jog nad yueyr

#uamaaoaduy €330l Jeavy wsoway pur Jodnwy “wurg
307 SWITIoy UOTININAIIJ SI7/PINNRSSNENY [FIUIRILITALG

1398[gng

fuojeanyy *ay Ivag

SOIY6 WIWOJEIN) ‘ovvpduwlf UEg
189135 JuowIIg §TZ

313130 X1 woyday

{auviy uoriamyoag [mIvamI0aTANT °gep
HOTeIARg 183wy

uoyyses L1ddng asamy *jayyy

uoIBINYL Y WESTITA ‘3K

1961 01 Trady

INU'VLIOHIH 'O WYS

P

_\ LY
L

3

\Y;
[]
Iy

-

1861 6 - Yqv

3Tvsn Jo juaqaedeg
PR Tivawg ‘wraVorg 103wy Supniag ‘e ‘mosyzy ewsoqy 103

ROTRYAYQ Inwy
woyaasg L1ddng sy ‘zasyy
uoIsanyy °W WEEILIIA

.nw\mw“é I

‘el Ly2a90apg

TO9r-9yC (90g) ravoyy

10896 1H ‘amyoacy

9LEC Zog *0*y

- W3ITea Jo memyandeg #avas yywany
wsalozy Jeywy Topyuyag

VD ‘Imeapay weaoyy

103 3esndax ool Tulpieaso) jo Lyaeqyy M) i) sarg 1 as33eY
"J43 jJo ddod dg eyipeay 30 3vamlandag a3vis w3 o3 PRId233p »q pnoys
137waed pajwpoonew 1043 pur a3enyd Jeemve33 asyvaciswa 2o 12198
Surpivies sycammon 3o sooy3senb Low ‘enyr cmwaloig (5304u) wa3sig
voyIsoyRy1g eVasyasyg Jueangrog TPOCTIER sy} puw (yaag) sy dmy
Tuyyuyag sywg wy3 Jo (Lywmyad) URTIFTITqTS0odena Jurweszn)ne Lavmpae
¥y qiTwey Jo Juemyawdaqg wawag Titavy sys  +odowy por ssuvey ‘wueg
303 w3owyd Juamysery amea pascdoad oo $ltsmmod Fuyysecbes 103397 amol
PIAININI 9w wd)j;0 Y1 uoplay (¥id) £Lacaly wopaanoy TR0tz sy

1IN0 *3y an3g
€1896 1IN ‘nmyoncy

00§ #3305 ‘288135 Teanh cy¢
*a0y *moayg g urg

“a Moy ydeg gy
R Pl e ]l
el WL
166 € Ysyida e 0asppunijueg
(Lt < wary gy

L rA 010I¥ v,
>Eﬁﬁ IWNOHIANT SILVLS QILINN %E

L
tya

NP S R A A A

75



SLMLTE (900) ANCHEITIL « C1900 [IYMYH "NUTIONOH * 00 ALING ¢ 13IULE NILND 08
12wpS W80 « YYIesD srmdwo] « upungBuy « Suplausg

1861 0 1 UdV

2enlyapoy *f *1 1UOFICERINY
*201 ‘MIOTIVITURERO) RIDIRIOITART

spym] mI¥L  fUOTITEITY
sjurnsucy Soyissupfog cyyeg oenioy

oy Jo Lyono)
{1ddng 303¥x Jo jusejawdeg 12D

IDIPIEIIL BITA
“Qrud *®i037y °I vjpuag IpdLL 1D

._4 oPIMIN ‘G umsng

: P e

L) 'eanok L1vawacyg
“eol yumyp
*nIsdu0Y pow Isaamyuy anokl 107 nok yuwyy
’ 9296 TEvavy ‘ynwy ‘omaryry -
*322foag 69€ xog "0 *d I~
ussIaclde] weynds 3myvy odnwy pesodolg wy) 10J IS UOTINGIIINTQ SIT yiwg TencTINy wlwqwavy :
3jviq ey3 O Yaw TVUOTINY BIwyeevh ey Tujpniday eq (YA sy *3oefoad JuspURIugIdng
PRUDTIUORRIAQQP, DY TO *IQET “L] WRIPH Jo Iwenbal anck paajednx sawy wp t0l puae sV
IHTHILY1S IOVINL ‘TVINGHONIARZ *338foad Jusmsacydey wajels xsyea odnyy a3 0O (PRINTAE03 UMA) JTIEIINIE
L1IV40 "10310¥d LNDUAOUINT WALSiR WALVA GAOVE 11oarins
3oudey [rivesucapaus Y3 jo Ldod v TupupEigo U PIISIINIV] SIw en
'OPIVIIN "R 2weg » -
iwifacy -~y avag
9096 TIeasm ‘YROY ‘osamywy

1£§ 20 *0°4 £1098 Ty ‘ninyoucy

I [YOOTINN WIWHEIIWYH - 00S gng

ITAING AIW TwUOTINY 192118 uIANY CyE

10733301 Wyl Jo Iuswiawdeg *g'n *30f WI0ATH WS
OpIMIN ‘§ tweng 5y 3o mifacy ydiwyg
R oy Ap
1861 ‘01 Tvady VoA O wee
ten ) S | TRET “LIT Yaawy

QU 196 HVAVH IV OVAVIVIY 104 wrigw vt

= X0l r

- .3E JNNVY IVNOILVH VIVIVIIVH 3
ONI .ﬁoE_\_ 0 WYS FOIANIS MYV TVNOLLYN
AR Y T W T WY n/.;__./u\/us/u.a\ Js'u..
i i 3 i H i H i i u o juatyeda(y saeig pany
hur\u,.u,_u,_?‘_r\,‘f‘ N J01LU] 3y jo justuneda( Span

E e S T S T T el TN e s T S T



e

.

HB-IT8 (302} IHOHCINAL « CIE0 LYMYH “MINIONOH » 000 201INY « 133818 NFIND e
1a0iap5 6320y « YD Lindwo) « poagtug « Suylsunp

i

TenSfapoy °f °4 10OYIUeNYY
23Uy *MOINIENERO) [RIVIEICITAUZ

¥prsl 8)vl J00FIuIIY

sjoe3ynscoy fayavenyiuz o3yvg uwmioy

Invy jo Lyuno)
*L1ddng asisp Jo joemdzwdeg $32

JuNpTeNI B3T4
*q *yi& *»i01fg *y eypuag

m 0 : h .
NI ‘VIONIR gu

‘sanok Lina3Laey

29119E STY) UF wiaducd anol eyviaRadds wy

*B)ueaaINyg 19ndE] [RIUNCCOITAUZ OATIIRAERX BY)
0y PEPAII0Y 8q TILA €3d7AIes sof1od Suypasiea pepracid uopIMIORUT WYL

- *wpdjloy volivavdesy

$12 pavorjusmIALqe B3 WO ‘Tgs; ‘T tPary Jo amiyer anok 307 nok xRyl

1UTIA0Id0] EaINLS 13¥H aTUNay pur ‘adney 'vORy

207 s93730) uoyIvivdezg gli/mitennnendy [VIUMUOITAUY 139wfqng

1ofeyq ©Eg FATYD AW

€6L96 TISARH ‘TnEy ‘maniyvn
torn Jo Lione)y

jusmiindeg 83104

T 3O TV

*ag ‘clerg usg °g UYOL JeTWY

R8T ‘01 Trady

ON1 ‘VIOHIH O NYS
IV Y)Y )y s TEYY
N I P B P B N I (> (T

1861 6 - YdV

Ag
$81/0] ‘1RaH ") weg

IARLS & donl

Ozni293Y

ney jo Lyunojy
Ayddng 223wy yo pasog :33

. FIed 30 33TY)
*¥S ‘03310 NYS °S NHOC

‘sanod Ani3 Laap

*sma3sds 103en QRUEIY puw

odnsy ‘wusy oyi 03 sjuamaaorduj pasodosd oyy o3 aajywias $9DJAIOE
©3710d uo 3swduy onuoamm jueandds ou ¢f e10y3 powsojuy 3q esward
INI0XTH "IN Iwog

SPTSIId IDTA
VICATH *1 STUUI] :udfIUINLY

£1896 JTWAERH "ninyoucy

005 °3INS ‘339335 uInd Si¥g
*2Ul 's3CiIH *Q wWes

Wiutg 48 e dinde)

~
~

gty ) wina| N
.u..“...........”..m..nu e 186T *£2 Yaiel 1HIVIIN ¥N0
pc el COLOS 1LYMYH INYH DNNTIYA 2KAf3Y RIS UK
: INYW 40 ALKNCY
@ ANIWLNYEIG 121104

L U R e 0 T A T e Y i




HAELOY (000} INOHAIIL + Tiang HYMYH “NIONOH - 009 20inE * 133519 N3IND ST
IS 4800 « yydran 2indmony . Yypungtug . Nylavung

. 2an¥papoy *p ‘d wopjuayy
duy .nnozquﬁ_:!u 1Y Iusmolfaug

SP¥SI BIPL iuoTmadyy
LI AT LTT Sugzesnyug 03195 uymaoy

™Y Jo Ljunoy -
*Lyddng amymy 3o aa'uu-n-n-ou

uepraazg vy,
*q 42 *wioarg 1 #au3

‘manod Lyn3y Lyay

*3933ITE STy OF wiedmos anof "Iva1dde ey

*SpusT ®zn3naTale uo 39940} 37343 vo JneTmon Lem nok 3wy3 oy
*390{o2d youa 107 517 33wag ey3 3o sa7dod Jusmyzzdag anod fujpuns " TITA Ay
*adurizoday jo Spusl Twanyinajase uo vduy Tempupn 8AYY ®)UImaA0aday

®21r43 1934 B3 O pER 207 PRIIRLE3 saarIvuasite sips 3y IeYd ajom ey

*#3d130y4 Uorimavdaag g1y
PRUOLI0IRIAOYY wy) Sarpastaz ‘1061 'y wpasy 49 Mlusemod anod 305 nof ey

nwy 'Tuvg
A0} WRIT30) UoyIvaRdeag SI3/e3unmrssasy [niuimoijaug 132efgng

.

991Ny c3j amag

, Y1896  TIsasy ‘nlnjouoy
. w233 fuyy yInog 141
Tyenvy Jo ming
wnnayaly jo wnzwdag

RN MITaly Jo pasog ‘urmayayy
*ar ‘erpawg ugop cay

1861 ‘01 Yyady

I

ONI'Y104IH 'O Wys
)

1861 6 - yqv

A
o L B TTTIPRS weg

18509 & 4y INeH Jo Fqunoy *Aiddng sagey jo "dag 3y

@M>=M@@@ NILNIJIBY o pavog ‘ummpeyy

‘e ‘Yviuyy NHOO
"Juauwd 03 £y :.5%&

*J0adde 354y pinon 1}

utyy 42310346 ag Lew 1aeduy ayy ‘tamey ayy 40} Guyjesoyay U} paijoauy
Sasuadxa pue 140553 g3 pue 5301d oav; 40 nyu g3 o3 anp Jng * pwg
2Q Awy § 311§ Ieueay ayy u) Paaloauy 3Beaude ay) (5161 b JEET T
uRjjeHsy o $313533935)  “souaoe S0P 03 S3.00 o5y wouy PISIMND oury uy
#braaa¢ pue Bi6L woly juaddad bl paseandap ysamany OIR) 6161 M1 oum
ue JIvda) $3} 03 anp u3soya 3g jou paoys § NS AL ‘wsdg
IR FvuRdy ayy Joy g0 jeAr SaAljRwan )y yo A3y 3y g3

‘teluazed peanynapabe IS0 3y yym $3)i¢ uo pajeag;

99 uayy pynoys Suyseq uoj3ejuaw)pas Jo sjue(d juargeaay Wy 3n
SAd}laq ay "$3%3foud pasodosd 43 jo soede) ayy Winiagp Lp(ny
03 d3plo up sayps ayy 40 5350 (Ranyrnopatie 1eljuagod wo uoj3euiogu)
LPuo3I5ppe 20 pasu w S1 3434) Imy) juaussassy M} GIA FuSy o

*SJuauwol Supmar 104 a3 Stajjo pup
Sjuacssasse yaafgns Y} p3IpAda sy N ndgaby o Juampavdag ayy

Suaudaoadu) waysh A)CY Ivuray

8:95..2%_5:_? ..u::oa_._ﬂn
b
SlUauaaosdo] wyshy J3I0N Tury L

ou__uoz ca—a-._.au..m m—u\ucﬁumnuamﬁ _.na:!.__o._—t._w uuuu—.n___.m
J3U] ‘mlodjY "p weg
"saJdg WA .qao._—z ‘1 n_.____:g iy H-J§
LT 7]
1851 *y2 yauey
RIS vy AN DM
A3IMIE Ddnx DE M4
wm_._.—._:u_uu<uﬁhzm!hztnma
HYMYh 50 Hives
)
j
N - P s . * -
LT T Y YUY T T

78



1248205 {000} INOHAITIL » C1I4 IVAYH "NWNIOKOH + 005 3110 » L3TULE Wano i
Lurg us23 ) » $314doasy sapaduicy » FupssruTuy « Jujlacang

2anfpapoy *p *2 UOYITIILY
*3ul ‘SUOTIFITUNEND) [RIVIMOGITAUD

. SPIR] SI¥L IDOFIUIANY
sjueipnsuoy Ruyisanying o03y¥p Uwmioy

N Jo Kiono)
tL1ddng awiwy jo Jummizndag 192

JuepeRzg #33A
‘@ *yq *v3o1yg *1 wEjuueg
y

*oM1 ‘vIONIY 8

‘sanof ALyinay Liwy
*J931ma Yy} Uf WIAdUDI
anod wywpaeadds ey *sen 03 uoyIvAIojuy Iyl FugprAcad 103 nok wyuwyr
*prawdozd Suiwq mocu 8gIg 33vIq eyl OF Fiodwmod anok epnyauy TITA Op

“833710) voTivawdaad SI3 PUVOTIUIGIAOCGE B}
oo TojIusEm0d *1g51 “1E YPAWH O I8IINT INOL POAITANI PUP PRATIIAI BAWY WM

AjUsnaanida) vniels 3wy IRUTIY pue .dm:-lgl susy
10J #3710y vojivandely gIZ/MICIEANINEY [MIUICCOITAUL 233efqng

tfanayy *ay avag

RS896  TIPARH ‘a83jwys 304
fagnjouoy *3>73197¢ 2eauyfuz faay *s°n
Amay ay3l jo jusmyawdag

uoyeayq JuraaaujBogz ‘Fegyy

funayy yneyy *ay.

1457 ‘0t 1rady

ONI*YLOHIH 'O WYS

LA T LR R VIR U VAR SR VAR SR VAR SR VAR SR VI ooy

\u,;/:,;i7:,:,:.._5&?::
| “ _ S D A

186} 6 - 4V

i..s
0L/ roul g ung

1861 7 ~ yay

Uzniz9ay]

prans sy
ot

‘Leaavunyg

*§12 302[qne wy3 Aepars 01 £3punyaocddo Y3 103 nod yunyg

*uvor3suiyeap ) suoz Wy aspun vorIviyiTe pawzwy poory

03 pav¥aa yagn eaaf3amad Lojwgn¥aa Luw 03 333(qne 3q pinoa s»3ye pasodoad ayy

J© w004 °(T TIUY) dem @IuEINEDY POOTS Twiapay w3 Lo usoys ¥ ‘vopaenfpsap

2 svoz ® Iq paiwajpui sw Surpoory jewjuiw jo swaaw 32w pur waaw Leapooyy
PeINCIINep ¥ UIYITA 20U wIW ¥Z B4I UF peIvdjpuy spaaand eaayl [IY *q

L
A93WH UEII) By JO §0y UOFIDAG avpun Jpmisd Laay w3 jo Iosmzrsdag w saynbaz
dva wmwrase uy egvyaeIm 1153 jo Irscdap sy3 E21Inbax YIjyn yion Loy v

$9300me0d JupAsIyoy wy3 wpyanid Wy
“T26T §2awy 9 U0 #n 03 JUIN SITEXBA0AAE] wBIndg Ieyvy oduvy pur ‘swoway *surg
307 9IF30) UORITINARI] §17/(VE) ITIMISEEEY TYIRMCOITAUY Inod PAARTAIX Bany 3y

.

MI0ATR *Iy 29

€1g96 18 'nynyoucy

005 93INg ‘1135 waend §yf

‘ul ‘wioljg ‘g wvg

ITEPIANIL B37A ‘moagg ] sJuDNG 3y

1661 Y>Imy 1€

SCURE NYRYH ‘WILIVHE i
NINTONOH "AD1MASIO MITINIDONT ANMY 'S N

AWHY JHL 40 LINIWLIHYL3IQ

79




1184208 {o0e} IHOHEIZL « CLooe IvmyH ‘NVVIONGH + pog IuNg - L3018 MIIND e

MALPE w220 o yydusn sinduey . Riprulug . Yulaung

186} 6 -

2nfyipay «p o LY STTTEY
‘98 ‘suspIvojunmacy Inlusmozyang

IRl a1y fuoTumyly
noeynmoy -nu.:-nu-nn aypes Ushoy

W Jo Lionop
‘Ly1ddng anen Jo weaavdeg 1ap

tprenay woyy

‘3 ‘Yl ‘wioapy o jRuag

s

‘sinod bam f<17Y

veyangraieyg

) uo

BATIRUIIIE wyy y

"EIRIITR syl uo wisdwoy anod synyIvadds LT

*02aefoad moayy v 30] 9513 3303 eyy o i0q -
PIUTRI21 o4 TIE4 wevy 3nog ML parnase aq g

"893}30y goriviedaay

$I12 pruoqivemaanqe ayy uo TO6L *T 17ady 30 0381 ancd eyetanadde "

Rjusasaoadoy et LIS I ¥BUFIY pow Todnwy ‘aury
10) sad330y GojIwis 31d S13/eluswenniny P UdmuaayALg

T

3320fqng

1x%01g *3y awag

TIVASE ‘Tney *nynppey
130119 Jayany T}
t®spoovey pus yI0ag
18dpayay 1o0t0ag

X301y Qinwyay sy IR

€6196

1961 ‘01 17ady

ONL'VIONIH O Wys
VR Y uo oy R - GV
sfmw/‘gf-.-f~uamkl‘h.?7 uu. !

4dv

Hunuu:qun Joyudg
A20ag yInwray sa

“usouy sy uoTIvaioguy IVYF uaya Po30010y
0 JUIUMOS L1quqoaxd TITA puv paxedard £ 11
IT usyn g1z Y3 30 Pvap v butayasey ANeroexdde PInoxa ay

“8uIIouoy Ino

O 1% v3oa0n .nnouuuuﬁua PUT paawdaid TI9A #IYJou oy

‘¥Iumtaacadyy

ua3eds zajuy odnex pasodoxd 83 X037 @ 0] uorywaed
-2xg auu\u.._-auno-nc TejuamoTaug oy3 uozw?au !—.‘-n LT

PP T2 [908) ancuvanny

CEL9S vawn VI ninTiva

LTI IY ] Lingrn Be

0 B e W e |

'RIVION 3 avag

€6L95
. u.—.c.ldt -scqo -Bﬂsnocoz
00§ 93¥ng ‘juar3g uaang gp¢
ouy .uuonuz ‘0 weg

WIVIOR ydiey cay

27330 aynirem o3 A1dazx
1861 ‘381 prady
Q00

SEIIMOND - Su0saung

80

Mg

S3LVID0SSY aNY Ydoug

B,



ity (x) INOHAIZL + S1eee BYAYH “MTI0NOH *00F FLNG « AFFWLE NIanb nt
Lurps weasg « tyyduun wrdwsy « dupongfug . Julaung

IanRrapoy *p *d coTiuayyy
*3uy ‘sucriwajonmmoy Ivivsmoayang

Tpin] 83vy igoyuelly
nurignrooy Sugamaaytug 0378g bsmiog

00y Jo Ljuney
‘L1ddng aeywy 30 usmlavdeg 13>

WepTERIZ Ity
b IRLT ‘mycayy 3 STuueg

‘manof Lynay L1ny

*IRITE eNY 6O ulasuos anok mywyasadde N

*#ITHNI0D £17 3jeg ano ST (I pur 1 sme3y) myveewos anof SPRIOUT TIYA 24

S

*$937I04 vatIvavdayy g1 peuoyuam

~%A0qr 34} wo Sopjusencs ‘1951 7 Trady #0 AnT ek 307 nok yuwyg

P

303 WOTI04 ToTIvINdNIg S]g

Siusuaanaday bt LLCIEEITY avueay pow Yodney ‘suny
CELITT T3 TPusmoITau  1338fqng

iwuoTyYRelIy 1y awag

€1896 Tyvewy ‘ninoucy
%5 taoqyaang 659

Tivasg jo savig
RoTIMaodsunay 3o jsanisdag
aojasayg

bt LLLUH ' U0} ST IR

1067 ‘o1 yrady

“ONI'Y104IH 'O Wys

Y Yy .":,.f,.f,.,.,.r..d?«)..,.
5\r_u’~\....gf~hf\\/_7..F.dﬁ_...._

K

]

ol

186} 6 - 4dy | :

uoyIeITodeunvay 3O Jojoazyg

ENE:E: Eu«m?
. ¢ \ * ]
‘sanck A1nny FeiYy

*&eAUBTH vuey uwo 213301y y3ya INRIVFIVIUT BzuTUm
03 eanoy oyyjeay ywad-uoy bBuyanp Lyuo PRaow ag
TI8Y® voylanxysuos 107 pepasu Iusudynbe Aawoy Kuy z

"worivixodeuwry o veredag ajuyg ‘uoyerayg wkeaybyy
Y3 Lq Twaoadde buem Kataex o3 jo09[qne oq Trwys
hu:nuonu:m«u Lenybyy @303 oy UTYITA Yaom Luy T

IJuduesugse
°43} 03 poappe g 3utod Buynoriog Y3 ysabbne ay

‘8tvecdoad 30efqns I3 uo
TUIRDUOD JIno seaxdxa 03 L31umyaoddo °43 I03 nok yueyg

Sudwasoxduy wa3zskg rajuy odney (g)
sJuBmIAcIduy uR3843 Jojuy sruway (r)
sJusuRAoxduy wa3gdy xo3uy wumy (1)

ROT308 uoyyvaedoxy wuu\uccunn.o-d T9juswuoIFAUY

I930ITY *ay avag

€T896 Yywaey ‘ningouoy

005 93105 ‘3Ieaxys waenp 3 I
*aur ‘vjoary g weg

IUIDTIIT eoyp

*3'd ‘g yg ‘wyoayy Sjuuaq *aq

Ry

p——

o uet
et e O gt 2 rrady

QRLL = WA e

B . e ]
L TR EAFIEN NOWVIa L 40 ANIWLEYqIQ
3 @@ 40 ALvig
Ut 2Ivfited o e, 3e, .u-w

LLTi'e d1g

pe—

81



SLMITS (3081 INOHATIL + CLEM HYMYH ‘NUTIONOH » 009 JUINE - 133u1Y NINO S8
HIpg w30 o DgydeiD aapduw) « SepiangTug « Sulatng -

wanfyapoy °r *z 1gopIuRlay
*39] ‘suoyywayuncoy 1wicsmioagAug

FPrOI Em)®L  :iuoTioally
#1uwiinenc) Surassnyiog 01]wg uwmioy

N Jo £Ljonon

‘Atddng an3wy 30 temaawdag 122

ITAPTERAT B3,
‘d "4l *mcayg 1 suusg

‘sanaf Ly )

“paiatdeoy 9y 3T ceys wenInlg jovday Triusauoayaug 3jevig syl jo Ldoa
¥ nok Suypoes wq TITA pur ‘aeiyem 743 vo moeEmod 1nok savpdeadde wy

"1oog3g Limigaaa|z odney 130} ay3 Jo

L3xurata ey uy TI%8 asywnponoal & y17Ip 01 07 UOTIVPUMEROIBL [VO]J
ano Jey3 e30u an ‘jowadoeasp log sipmaw> apqiesod v sw 300 PInoa
I enEdsq ‘sais vyl 03 aeiea s[qeiod siom Ly{syyceisqne epyacad

031 33sfo1d »q3 Jo wopIumuy ey3 3o0u T 3T O[T Cesaw odnwy ety
107 ®II%A Ie3vaponcal¥ o SATIFRILITE B3 padloddne nof 3myy sjon "

*39»fqns pauojiucm

=nepe a3 Suppardea ‘g5t ‘¢ 113dy jo miceamod anof 303 nod xuegp

S30esea0acu) E33uls Jejun odney pesodoig eyy a0
VYo uoryvasdeay $13/vnssnesy Imivsmnoziaug  139efqng

1owpAcg vay awag

TIvARg ‘Tney ‘ovamywy
§TL xoq "0 4

La1vey uspaoy
I031eey-aeyolg yedponyay
USpACH °g JWWPTH Iy

89196

1887 “£7 Trady

Y Y Yy AN t Y Y Y Yy ,..f.u_n._.ﬁo:_:ﬁz”mf
uzuurguruurﬁurvuryvrhy\?g NSRRI

-

- parr —— - - -

1861 1 2 4dv

ynuy FEH HuIpnaul ‘yyyap 03 yoyym yy WOJATI0T I¥Iq AUl Jo dpn3e paa3p)suad
H3gA ‘¢ sAjIswIDgYY, 30 fa&m ang{y8an L18uoaye | ‘uoysniauns ay

841}

‘odney uy ®ouapieax ‘Suypys £,
WoXJ  EITTIWRI snoasmnu 1day syl L Jusd 30 yoer ey ‘sxsunopury
suasqe Buoor Lyyeyondsa por *afxf) £ S0d B4y Inoylnoayy "os op o3
Plqeun DIg LTJUIIGYEUOD FEy ‘+D3p fp Tiviado £22987d 1a3us pue L EER] o
9aom £33¥d 03 pajuea Py ‘jujod suo s yojyn ‘ysury odngy ayr *srouA »
¥ L3junmsoy odnmy ay3 JO weduox fuganpus up P7 pur Ueeq ary J2a38A { B 1.7

283e#d Ldwan uy a0 ‘Suryeyiqeaes

u" " 3IIEN TTEA YITA

ST ‘Paajea 99R3INE YIIA wayqead » Lyjuanbaay 8} Yyayya
93I8EL *SUODRpUR] foy3snadug 30 wAaysoaI0D
‘IrA0TI uOI} Bajnbax Lyo Loy L33pgqany
J0u op Leyy ‘awerd Ly{sion

W1qoad v Lyeanx
‘Irrowas zopo paw
39 U0T3I381105 30 Sujusljos
FADZBI 0] DOTINIITT wajnbax
¥ s3931ma punox$ ‘pusy 030 Wy v,

-

JL61)3] 184 puv Ieqwy punoagy
D033 sa3onb Jayydoed sy3 ‘syyem asjenapunca§ woly svinos aajen e1qeaod

nau Juiuaesco) -Lyjunomos odney syl 3o spsan sy3 o3 Jsmsug 889G B3 »q 03
§G 03 §IR30 .0 PATIFUIAITY,, ‘AITA 30 nuyod yir Lfawon W013 ‘enyy csayayy
-1°03 oBra03% Ja3En a3eyadoaddr yaya woj3aunfuod uy ‘sauyy s3enbeps yinoays
PRI3Tusue1) 902008 103309 # RO1J IIEM wIOT hﬁ.—.—ua«una-bduﬁu odnry ayy
FQ 8p33u 2anang pur ajeTpamsy sy o3 Aywods Jou ssop 2 sAYIRLINITY, 51
PARINUIITY, YIJA 8N ‘adaamop ¢ *AFIBMARITY,, qEyy ,uoT3ntoe,, L13800 "oy
L13vaaR *ayqeya w 49330 03 ¥2e9R pus sEPdoad Teanyeu Yaga suny uy saom
HonT twIas supseq uoTIsyuamipos ‘3003 #I33 awioe wawjans 1,2 eATINULIeILY,

u' ¥ IATIsaRILY,, 19pun L3junamoy odnwy ey3 03 ulall "q 1A

03TA189 23139q Lue 3wyl ®ajupiend on Lruye3aed ey maayy I pur ‘pemyule
usyy 81 17 ‘adusnsjupem Lyddng 33384 yo Juamyawdag TnjSujuesn yo smiey
uy L11eyoedss ‘odney o} sonesaad Tn®y 3o £3uno) 3my3 pejou #q Jenm 3Y
(9),,"and00 111m wd1ag AFINDIYPA BI0T PUB J03wiado 8Oy31-11n3 & saynbez
T11~ (Jurid Juamyweay aagen pe¥miond) y PATINLINYT R, 84T paIe3s T 3IF
‘391ydoad ey3 oy uo Ja3ey ‘peapur *(g),sand30 UAOPRIRIQ TRITUNLOISE 820D uf,,
S3Jun ony asrydand o3 Liwsseoen 3193 3¥ waya , woumjuysa d1petaed,, Lq
JuEdn 8T WM cuofjsanb aup (z »3pd),, *22usuajuym peaynbaz wrozxad pas
‘sucyInes Tedjmeya urmuirn ‘eeedoad wy3 ao3juca o3 UWRIUA3e Fpotasd
PIsu 11738 Layy uojivasdo 2]3rone 3oy punSisep saw siueyd aTwmyord
Yenoys waas, Imy3 Ino sjuyod dydurd syy 3,1 sapaeuregyy, Sugmaesooy

#T8384E 33304 odney wy3 o3 sjusasAoIdm]
pesodoxy ayy aoj

WIIeN uorIrxedaag S13/3uswssessy 193uanuoITAUg,,
TPATITILN Juanasop Tupwiaouod wyuamson)

1861 °ST Trady ’ .
43
‘L ) @—.‘m weg
ROLE TVaTL “nepy ‘Ormuye)y

1861 L T ddy
$ZL ¥og Y0 wog
Mannmmall x 17wy NTAIMOH

Mwimg-s ey iy
Ll T FEE

£Cv6-2L5 [g08) avoydapap

(Y Ty UTY 8T

B2



(|

{

L.

L. G L

L

SN T (U

XIV. SUMMARY OF UNRESOLVED ISSUES

At this time, there are no unresolved issue from the

standpoint of potential environmental impacts.

One issue that will have to be resolved later is the final
location of the well. Before the well pumps are installed,
an exploratory well and well testing need to be conducted to
determine if the exploratory well can be converted into a

production well.,
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XV. LIST OF NECESSARY APPROVALS

Table 10 identifies the necessary approvals and/or permits

that may be

construction,

required for the proposed action prior to its

84
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TABLE 10
LIST OF NECESSARY APPROVALS FOR THE PROPOSED ACTION

ENVIRONMENT IMPACT STATEMENT

'An Environmental Impact Statement is required for all public

projects.
STATE LAND USE

State Land Use Commission regqulations (Part III, Section
III) do not permit the location of water treatment
facilities and accessory buildings in Agricultural Districts
which are not ancillary tb agricultural needs. A special
use permit must be petitioned before the County Planning
Commission to locate the new treatment facilities, storage

tank, and the well in the Agriculture District.

WELL DRILLING

None of the alternatives under consideration provide f£for
well drilling in a Designated Groundwater Control Area,
however, a Well Drilling Permit must still be obtained <from
the DLNR. Information to be included in the application
must include a description of the well, usage and amount of
water proposed to be withdrawn and the name of the drilling

contractor,
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HISTORIC SITES

The Historic Sites Branch of the DLNR says permits are not
required for construction near heiaus or other historic
Hawaiian sites. It is recommended, however, that an
archaeclogical survey be made prior to construction to
ascertain the exact location of any historic site and the
degree of historic significance. Although there are no laws
regulating this, it is considered prudent to stay‘ at least
200 feet away from any archaeological structure or site of

significance.

FLOOD ZONE

Flood hazard ratings have been determined for all sites

under consideration.
Flood Zone C describes an area of minimal flooding.

Flood Zone B describes an area between the limits of a 100
and 500-year £flood, or certain areas subject to 100-year
flooding with average depths less than 1 foot, or where the

contributing drainage area is less than one square mile.
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SPECIAL MANAGEMENT AREA (SMA)

A Special Management Area Use Permit is required for
projects in the designated area which cost over $25,000, or
which have significant adverse environment or ecological
effects. Application for a permit to construct in a SMA is
processed by the Maui County Planning Department. Should
the well and treatment facility be located on the
properties makai of Hama Highway in the vicinity - of
the ultraviolet light purifier facility, an SMa permit

may be required.

OTHER PERMITS AND LICENSES

In addition to the above, there are other agencies to be
notified and other permits to be obtained before

construction or well drilling may commence.

Preliminary Engineering Report for New Potable Water

Sources.,

The Department of Health must be notified of the type,
nature and scope of any proposed development of a new water

Source or of a treatment plant.
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County Grubbing/Grading Permit.

Maui County Department of Public Works must issue a grubbing

permit and grading permit before construction can start.
Land Acquisition

Title, leases and easements for the land to be used must bpe

obtained for the project,

88



L.

1

|
i

I

I T

(-

XVI. DRAFT EIS COMMENTS

Comments from reviewers of the Draft EIS and

included in Appendix D.
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POPULATION PROJECTION FOR HANA DISTRICT
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APPENDIX A - POPULATION PROJECTION FOR HANA DISTRICT

The purpose of this population study is to provide a
basis for estimating future water demands for the County
Water Systems in the Hana District which includes the
communities of Hana, Keanae, Kaupo, Nahiku, and Kipahulu
(see Figure A-l). 1In turn, the future water demands will be
the basis of determining the capacity of the proposed
treatment facility. .

The State Department of Health makes periodic field
surveys to estimate the. resident population served by the
County Water Systems. The Department of Health estimates
the number of people being serviced by the County Water
System in 1980 are shown below in Table a-1.

TABLE A-1
DEPARTMENT OF HEALTH RESIDENT POPULATION SURVEY FOR THE
HANA DISTRICT (REFERENCES 1 and 2)

County Private

Water Water Total
Community System System Population
Hana 891 260 1151
Keanae 241 - 241
Kaupo* 22 21 | 43
Nahiku 68 - ' 68
Kipahulu - 55 55

TOTAL 1222 336 1558

(*Sstate Department of Health shows that Kaupo has 65
people using the County's Water System based on 3.4
people/meter (19 meters). However, from an interview with
Mr. Carl Bredhoff, Kaupo Ranch Manger, on 2 February, 1981,
there appears to be approximately 22 people on the County's

A-1
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Water System and 21 people using the Kaupo Ranch System.
The County Department of Water Supply indicated that in 1978
there were 19 people and 19 meters on record, of which eight
meters were connected to cattle troughs and two were serving
vacant houses (Reference 5). Based on the above information
the estimated population for Kaupo was adopted as being 43
people.)

Kaupo Ranch's system serves about 21 people and 2,000
head of cattle. Therefore, the resident population estimate
for the Hana Distric using the Department of Health figures

is 1,558 people.

The Department of Health estimate of 1,558 people is
higher than the 1980 census data for the Hana District of
1,423 people (Reference 2). The resident population
distribution of the Hana District as estimated by the
Department of Health will be used for this report.

The Department of Health estimate includes only those
individuals residing in" the Hana District. The estimated
population would be more representative to consider the
total population of the Hana District. The total population
was determined by adding the estimated number of overnight
visitors to the estimated resident population of the Hana

District.

The commercial accommodations for visitors are mainly
in Hana Town and it was assumed that an insignificant number
of visitors stayed overnight at the communities of Keanae,
Kaupo, Nahiku, and Kipahulu. According to the Hawaii
Visitor's Bureau, the representative commercial
accommodations in Hana Town are the Hotel Hana-Maui, the
Hotel Hana—-Kai Resort, the Heavenly Hana 1Inn, and the
Kanakea Kottages (Purdy Ranch). Wainapanapa State Park with
its cabins is a popular vacation place for local people and
was included in this study. &ll accommodations except Hotel
Hana-Maui receive water from the County's Water System.
Hotel Hana-Maui is served by the privately owned Hana Ranch
Water System. Table A-2 below shows the estimated number of
visitors who stay overnight at Hana Town. The occupancy
rates were based on average occupancy rates during peak
visitor periods. :
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TABLE A-2

ESTIMATED NUMBER OF VISITORS STAYING OVERNIGHT IN HANA

A, Served by County
Water System

Hotel/Apt/ Source of Number Ave Number Occupancy Ave Number
Cabin Information of Rooms of People Rate of People
Per Room Per Day
Hotel Hana- Manager 19 units 8-studios=2 95% 57
Kai Resort (Ref. 7) ll-singles=4
Heavenly Manager 4 units 4 95% 15
Hana Inn (Ref. 8)
Kanakea Manager 3 cabins l-cabin=4 95% 17
Kottages (Ref. 9) l-cabin=6
(Purdy l-cabin=8
Ranch)
Wainapanapa DLNR 12 cabins 6 100% 72
State Park (Ref. 10) —
16l
B. Served by Private
Water System

Hotel Hana- Manager 61 units 53~-singles=2 95% 131
Maui (Ref. 11) 8~cottages=4

TOTAL 292

The total population of the Hana District is estimated

at 1,850 people (1,558 + 292 = 1,850 people).

According to the 208 Water Quality Management Plan for
the County of Maui, three State documents were used to
eStimate population growth. The 208 Plan divides the island
of Maui into five Hydrographic Areas. The Hana District is

closely represented by Hydrographic Areas IV and V (see
Figure A-2}). The 208 Plan population projection and
distribution for Hydrographic Area IV and V from the vyear

1980 to 2000 is shown in Table A-3,
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TABLE A-3
208 PLAN POPULATION ESTIMATE OF THE HANA DISTRICT

Year
Hydrographic Area 1980 1985 1990 1995 2000
Bydrographic Area IV 1,150 1,323 1,484 1,676 1,938
(Keanae to Nahiku to
Hana Town)
Hydrographic Area V 550 610 665 734 861
(Portion of Hana to
Cape Hanamanioa)
Hana District (TOTAL) 1,700 1,933 2,149 2,410 2,799

The 208 Plan population projection for the 1980
resident population in the Hana District is 1,700 (Reference
4) ., This number is within ten percent of the total
population estimated from the Department of Health data for
the Hana District., It is assumed that the basic growth
pattern of the Hana District would be the 208 Plan
population projection and the population distribution
throughout the Hana District is assumed to remain the same
during the period. Therefore the estimated populations
projected for each community within the Hana District was
based on the growth rate of the Bydrographic Areas of the
208 Plan. Table A-4 shows the relative population
distribution in the Hana area based on the 1980 population.
These factors were applied to the 208 Plan population
projections resulting in Table A-5 which shows the projected
total population for Hana District Communities from the year
1980 to year 2000.



TABLE a-4

RELATIVE POPULATION DISTRIBUTION FOR HANA DISTRICT

COMMUNIT;ES BASED ON HYDROGRAPHIC AREA IV aND v

Hydrographic
Area 1980 Population Realtive Dpjist, Comments
%
Total (1v) 1,251 1150
1700 x 1850 = 1251
Hana
(Portion) 942 75.3 Calculateg
942 = 1251~(241—68)
Keanae 241 19.3
Nahiku 68 5.4
Total (VI) 599 550
1700 x 1850 = 599
Hana Calculateq
(Portion) 501 83.6 501=599-(55+43)
Kipahulu 55 9.2
Kaupo 43 7.2
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TABLE A-5
TOTAL POPULATION PROJECTION FOR HANA DISTRICPT
COMMUNITIES -~ YEAR 1980 TO YEaR 2000

Year
Community 1980%* 1985 1990 1995 2000
(Hydrographic
Area)
Hana (1v+v) 1,443 1,506 1,673 1,876 2,176
Keanae (1v) 241 255 286 323 374
Kaupo (V) 43 44 48 52 62
Nahiku (Iv) 68 72 81 91 105
Kipahulu (v) 55 56 61 68 79
Hana District 1,850% 1,933 2,149 2,410 2,799

For the study areas of Hana, Reanae ang Kaupo, there
are two private water Systems, one in Hana and the other in

total population being served between County andg Private
water systems and Table A-7 shows the projected population
being served by County and private wvater systems,
respectively.
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TABLE 2A-6

POPULATION DISTRIBUTION OF HANA DISTRICT COMMUNITIES

SERVED BETWEEN COUNTY WATER SYSTEMS AND PRIVATE

WATER SYSTEMS, IN YEAR 1980

County Water
System Population

Private Water
System Population

Community Distribution (%) Distribution (%)

Hana 1052/1443 = 72.90 391/1443 = 27.10

Keanae 241/241 =100.00 0 = 0.0

Raupo* 22/43 = 51.16 21/43 = 48.84

Nahiku 68/68 =100.00 0 = 0.0

Kipahulu 0 = 0.0 55/55  =100.00
A-9
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TABLE A-7
POPULATION PROJECTION FOR STUDY AREAS SERVED BY
COUNTY WATER SYSTEMS AND PRIVATE WATER SYSTEMS
YEAR 1980 TO YEAR 2000

Year 1980 1985 1990 1995 2000

C P c P C P C P C P
Community
Hana 1052 391 1098 408 1220 453 1368 508 1588 591
Keanae 241 0 255 0 286 0 323 0 374 0
Kaupo 22 21 23 21 25 23 27 25 32 30
C = County Water System
P = Private Water System

A-10
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[NCRGANIC CHEMICALS

ORGANIC CHEMICAL

CONTAMINANTS ARSENIC | BARIUM | CADHMIU | CHROMIUN | LEAD | HERCLAY SELENIUM [SILVER | FLUORIDE| NLTRATE | ENORIN LIRDANE
UNITS wg/ | ag/l ng/l ng/| mp/ 1 [T74] wy/l wg/1 ng/l ag/! ng/| ug/|
M.C.L.. 0.05 1.0 0.010 0.05 | D.05 0.002 0.0t 0.05 1.4 10,0 . | 0.0002 0.004

LOCATION CAG DATE "

1. OLD .05 #G TANK [ BR (SOH} [02/12/81 |) <0.002 <0. 1 «<0.003 «0.05  [«0.05 [0.000086 | <0.662 | <0.01 0.25 0,08 |<0.000001 | <0.001001

- BR_(SOH)Y [ 1t1/12/81 «0.605 ND
2. NEW .04 G TANK | BA_(S0R) | 02712781 || <0.402 <D. 1 <0.005 <Q0.05 [ <0.05 [¢.000121 | <0.002 | <0.01 0.28 0.05 | <d.000001 | <0.000G01
3. KAUPO STORE DOH 03/20/80 [l Ko\ NDT HD\Y HO\T No ' ND'Y HD\¢! ND 0.3
- BR_(DWS) Joss12/80 || <0.002 «Q.1 0.013M]  «<0.05 [ <0.05 [ 0.cocar <0.002 | <0.0! «0.01 0.6
- BR _(OWS) |or/08/80 || <0.002 <0. 1 0.010 <0.05 [<0.05 | 0.0001 40.002 | <0.D) <0.01 2.3 <0.000001 | <Q.00000]
- PEL (SOH) [0S570878)
- 8R_(SOM) [11/12/8) <(.00S . «0.05
4. PUNAHOA SPRING | BR (SOHY | 02/127/8! || <0.002 <0d 1 <0.0035 0,05 0.05 }0.000164 | <0.002 | <0.01 0.33 0.08 | «0.000001 | <C.00000!

W . -

6. DIVISION TANK BR (SOH) p2/12/81 . <0.005 [Tl 1 %
NOTES«
s« HAXIMUM CONTAMINANT LEVEL
b. LAB (SAMPLED 8Y)
BR  BREWER CHEMICAL {SOHY SAHM 0. HIROTA. INC.
PEL  PACIFIC ENVIORNMENTAL LABORATORY . (OWS} DEPARTMENT OF WATER SUPPLY
DOH  STATE OF HAWALL DEPARTHENT OF HEALTH : ' .
DLKR REPORTED 8Y DEPARTHENT OF LAND AND MATURAL RESOURCES
¢~ FLUDRIDE M.C.L. BASED ON ANNUAL MEAH HIGH TEMPERATURE OF £0.1 DEGREES FAHRENHEIT
d. ND  HOT DECTECTED IN SIGNIFICAKT AHOUNTS
o- EXCEEDS MAXTMUN CONTAMINANT LEVEL
f. AHENODED TO THE HATIONAL INTERIM TEMPURARY DRINKING WATER REGULATIONS
a- NOT REQUIRED FOR POPULATIONS LESS THAN 10.000
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F .
. ORGANIC CHEMICALS NIPDWR AMERDHENTSH!
E[HITRATE | ENORIN LINDANE | METHOXYCHLOR | TOXAPHENE ! 2.4-D [ SILVEX | TOTAL TRIHALDMETHANESW! -~ | SODIUR | CORROSIVITY
- i INSTANTANEOUS | POTENTIAL TOTAL
. agll ag/l wg/1 mg/l ag/| wy/l ag/! ng/l wg/! mg/! [
70.0 - | 0.0002 0.004 0.1 0.005 0.1 0.010 0.1 20 »0.0
B
T 0.08 | <0.000001 [ <0.001001 <0.000005__ | <0.000005 '@ <0.010 | <0.010 3.07 ~2.97¢
: |
3 . 1
T 0.05 ] <0.000001 | <0.000001 <0.000005 | <0.000005 : <0.010 | <0.01C 4,17 =3. 29
i
" ]. 0.5
0.5 : v
2.3 | <0.000001 | <0.00000! <0.000005 | <0.0C0D0? § <0.G10 | <0.010 i 3
G 1 s £.00039 G.0CC35 ]
; i ¢ ] 2.35 . -3.32%
L |- i H i 3 —
1 0.08 | <0.000001 | <0.000001 <0.00000S | <0.0000CS . <C.010 . <0.C10 ] 3g.4¢€°  -1.45¢
I : :
E 3
)
i
v oo
lA‘I“
G NALPQ WATER SYSTEM
HANA DISTRICT WA g
9:"1 _ SAMPLING RESULTS
PRIMARY CONTAMINANTS
" 7aBLE @-1
B-1
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TURBIDITY AT

KAUPO TANK

MONTHLY NUMBER OF TIMES
DATE AVERAGES HIGH LOW 2-DAY AVERAGE
(NTU) (NTU) (NTU) OVER 5.0 NTU
JUL 1977 2.7 9.6 0.6 3
AUG 1.6 8.0 0.4 0
SEP 1.1 2.9 0.3 0
ocT 0.9 9.1 0.4 0
NOV 0.4 0.9 0.3 0
DEC 1.3 5.9 0.4 1
JAN 1978 3.1 14+ 0.6 S
FEB 2.7 15+ 0.4 3
MAR 0.8 8.9 0.2 0
APR 1.0 7.4 0.2 0
MAY SAMPLING STOPPED

REFs SAMPLES AND TESTS BY COUNTY OF
MAUL. DEPARTHENT OF WATER.

KAUPO WATER SYSTEM
HANA DISTRICT MAUI HAWA#

SAMPLING RESULTS
PRIMARY CONTAMINANTS

TABLEB-3"

e el




4.
3

~  MICROBIOLOGY RESULTS-MEMBRA

KAUPO_BARN . B KAUPO STORE_
| MONTHLY BASIS | 3 MONTH BASIS : o In
DATE _ JHONTHLY REQ 1@ - | REQ 2% 3 MONTH “REQ_1@ REQ 2%] MONTHLY |
READING A ~ | AVERAGE - READING |
08-23-77 = - 29 —
09-20-77 - B - >160
10-18-77 1 ~
11-30-77 160 |
12-27-77 : | 14. -
01-19-78 - 14 _
02-02-78 40
03-22-78 >140 —
04-03-78 - ~ >290 |
05-16-78 i <1 _
06-20-78 7 ]
07-10-78 24 |
08-15-78 | <t - 22 | -
09-18-78 | <t . - TNTC . . <i
10-24-78 | TNTC . . TNTC . - 24 _
11-21-78 | <l THTC . . <1 _
12-29-78 | <1 . ] <
01-17-79 3 - 1 . 2 ]
02-17-79 | __ <1 | 54.4 - * Juo sawpLE [
03-20-79 | 160 . . 53.4 - e . i _
04-24-79 | <1 84.4 . . <1 -
05-15-79 | 93 . . 31 . . <i
06-19-79 | <i 31 . . 24 —
07-17-79 | <i THTC . . 00 |
08-28-79 | _TuTC e . TNTC . . 150
09-05-79 | 106 . . TNTC . . 194
NOTES: ‘

. EXCEEDED MCL

TNTC TO NUMEROUS TO COUNT

.. REQUIREMENT 1 -~ 1 COLONY/100al OF ARITHMETIC MEAN OF ALL SAMPLES
EXAMINED PER MONTH (OR 3 MONTH PERIOD) . '

b- REQUIREMENT 2 - .4 COLONIES/100ni

IN MORE THAN 1 SAMPLE WHEN LESS

THAN 20 SAMPLES ARE EXAMINED PER MONTH (OR 3 MONTH PERIOD).

c. SAMPLES AND TESTING BY COUNTY OF MAUT. DEPARTMENT OF WATER SUPPLY.




) .

S-MEMBRANE FILTER METHOD  ~

—
b KAUPD STORE 2 -
g L - MONTHLY BASIS 3 MONTH BASIS
REQ 20] MONTHLY |- REQ 1® - |REQ 2P} 3 MONTH REQ 1 REQ 2Y]
¢ READING AVERAGE
%’ : 29 'R -
E "60 . e e - 83 . [
‘ 1 ' 107 - o
B 760 | 574 : :
: 14. : . - 78 . .
i 14 .. - 38 - -
4. 40 .- L 80 - ]
4 >140 LA L 166 ] -
v >290 - e .- 143 - .
- <1 99 . . .
{ 7 - me. - 10.3 . PY
I 24 . . - 17.7 - . E
g 22 - - . - 15.3 - D ‘
e <t ' 15.3 .- .
i e : 24 - [ a a .
b e <1 . 8 . a
B - <] e <]
o 2 . 1.
% e | HO SAMPLE = - — — —
{ » 1 1
b - <t <]
Er .- <l : S . 8 ] [ ]
P e 24 . . 471.4 - .
e 100 . ) 91.4 . .
Hoe 150 - - 148 - .
I | 194 . . '
1
i
13
o]
¥
i
i
'}'l‘.Es . ‘KAUPO WATER SYSTEM
EJ . HANA DISTRICT MAUI HAWAL
i
%%Lgss SAMPLING RESULTS
é ' ' PRIMARY CONTAMINANTS
.EPPLY_ . TABLE B-4

B4
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MICROBIOLOGY RESULTS—FERMENTATI

KAUPO_BARN KAUPO_S70F

MONTHLY BASIS 3 MONTH BASIS |

DATE | NO. OF TUBES REQ 10 REQ 20| 3 MONTH REQ 1@ REQ 2% NO. OF U

POSITIVE OF S AVERAGE POSITIVE O
10-16-79 0/5 175
11-19-79 0/5 1.7/5 . 4/5

12-17-79 575 . 2.375 . 5/5 _
01-15-80 275 475 . . 5/5

02-19-80 5/5 . 2.3/5 . 5/5
03-31-80 0/5 1.775 . 5/5
04-21-80 175 0/5 5/5
05-19-80 0/5 0/5 5/5
06-16-80 0/5 5/5

NOTES:

EACEEDED MCL

REQUIREMENT 1 - 1t COLONY/100ai OF ARITHMETIC MEAN OF ALL SAMPLES
EXAMINED PER MONTH (OR 3 MONTH PERICD).

REQUIREMENT 2 - 4 COLONIES/100mli

IN MORE THAN 1 SAMPLE WHEN LESS

THAN 20 SAMPLES ARE. EXAMINED PER MONTH (OR 3 MONTH PERIOD) .

SAMPLES AND TESTING BY COUNTY OF MAUI. DEPARTMENT OF WATER SUPPLY.
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ERMENTATION TUBE METHOD

: KAUPD S70RE X
S MONTHLY J MONTH BASIS
REQ 2§ NO. OF TUBES REQ 1@ | REQ 28 3 MONTH REQ 1) REQ 2b]
POSITIVE QF S AVERAGE
1/5 .
475 . . 3.3/5 o .
S/5 . - 4.7/5 . .
. 5/5 - - /5 - .
5/5 . ™ 5/5 e’ .
| S/5 - - S/5 - .
- 575 ] . 5.5 - .
5/5 b - 5,5 . -
5/5 o .
) KAUPQ WATER SYSTEM
) nENA DISTRICT  maul HAWAN
4

A m A L T

. SAMPLING RESULTS
PRIMARY CONTAMINANTS

TABLE B-5

SR By oy i e 5. D — TS
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CONTAMINANTS CHLORIDE | COLOR [ COPPER | FOAMING AGENT | IR
UNITS ng/ | COLOR U mg/ | mg/| mg
M.C.L.W 250 15 1.0 0.5 0.

LOCATION LAB®) DATE ]

1. OLD .05 MG TANK | BR (SOH) | 02/13/81 7 60%) 0.03 2.

- BR_(SOH) ! 05/08/81 <Q.

- BR (SOH) {11/12/81 <0.2 0.

2. NEW .04 MG TANK | BR (SOH) [02/12/81 || 4 43T | <0.02 1.

3.” RANCH PUMPHOUSE : BR (SOH) . 05/08/8| 0.
] .

4. KAUPD STORE DOH 06/17/75 110 5 0.03 0.

- DOH 03/20/80 2 |

- BR_(DWS) | 07/08/80 4 <0.

- BR_(DWS) | 05/08/81 - <0.

- BR (SQH) [11/12/81 9 10 <0.02 . 0. ]

5. PUNAHOA SPRING | BR (SOH) | 02/12/81 108 8 0.02 0.1

- BR_(SOH) | 05/08/81 <0.

6. DIVISION TANK | BR (SOH) |11/12/81 <0.2 0.1

NOTES:

a. MAXIMUM CONTAMINANT LEVEL

b. LAB (SAMPLED BY)

BR  BREWER CHEMICAL (SOH)  SAM 0. HIROTA. INC.

PEL  PACIFIC ENVIORNMENTAL LABORATORY  (DWS) DEPARTMENT OF WATER SUPPLY
DOH  STATE OF HAWAI1 DEPARTHENT OF HEALTH

OLNR REPORTED BY DEPARTHMENT OF LAND AND NATURAL RESOURCES

d.

EXCEEDS MAXIMUM CONTAMINANT LEVEL
TOTAL DISSOLVED SOLIDS
NOT DETECTED IN SIGNIFICANT AMOUNTS

NO
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é
| -
i
{| FOAMING AGENT | IRON | MANGANESE | ODOR | SULFATE | T.D.S.9] ZINC pH
i ng/| ng/| mg/ | TON mg/ | | mg/l mg/ |
I
t
] 2.496]  0.02 ND(e! i_41.8 ]0.016 | 6.55
j <0103
8 <0.2 0.35()
‘ |
E 1.129] - <0.01 22.6% | 28.2_|0.028 [ 6.27©
i -
i 0.60 o
g 0.30 <0.03 1.4 24 ' 370 4
E | 16
] <0.03 45
<0.03
] 0.19 <0.01 <1.0 32.8 |0.309 6.5
E 0.08 <0.01t 16fe) . 230 0.114 6.98
<0.03 '
<0.2 0.14
E ,
)
A ) KAUPQO WATER SYSTEM
%R SUPPLY HANA DISTRICT MAUI HAWAII

SAMPLING RESULTS
SECONDARY CONTAMINANTS

TABLE B-€
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APPENDIX C

GROUNDWATER DEVELOPMENT PROSPECTS

AT KAUPO, MAUI

By: Stephen Bowles
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APPENDIX C
GROUNDWATER DEVELOPMENT PROSPECTS
AT KAUPO, MAUIX

By: Stephen Bowles

The estimated water demand in Kaupo is presently 21,000
gallons per day and is expected to increase to about 30,000
gallons per day by the year 2000. Normal water supply is
furnished to the community through a jeint System between
the County and Kaupo Ranch. The two gravity sources
originated as stream diversions which do not meet the
quality standards as set forth in the Federal Safe Drinking
Water Act.

During drought periods, the Raupo Ranch operates the
Punahoa Spring diesel pump located at elevation 10 feet,
about one mile east of the old Kaupo School. This pump, on
occasion, pumps to the County's 50,000 gallon steel tank
located near the Ranch headquarters at elevation 1,080 feet.

In 1877, S&S Engineers suggested that the Kalepa and
Naholoku Stream diversions might be replaced by a well in
Manawainui Valley. This suggested site is inaccessible for
all practical purposes. Because of numerous system
constraints, complex ownership, and relatively steep terrain
with few water users, there is no obvious site for a well
which might provide an optimum £it in system hydraulics and
hydrogeoclogy. The best location for a well appears to be at
the old school in Kaupo Village at elevation 280 feet. From
this location the water could be boosted to the County steel
tank at elevation 1080 feet. Such a well could be four
inches to six inches in diameter. The chance of obtaining a
Supply to meet the present and forecasted demand is
excellent. There is a good chance that perched groundwater
might be struck, as the area is underlain by a complex of
mud and 1lava flows that spilled down through Raupo Gap
(Stearns, 1942).

A well, drilled at elevation 100 feet, just inland of
Punahoa Spring, would produce the needed supply, however,
the long distance to the demand Center would require a
considerable amount of wasted energy as is the present
situation of the Punahoa pump of Kaupo Ranch.

Numerous other well sites might be selected between
Manawainui and Nuu Landing, each having advantages and
disadvantages. It does not appear reasonable to consider
large diameter wells for such a small demand.

c-1



A small diameter, relatively shallow (300 feet or less)
well at -the old Kaupo School site should be considered as
the first choice. This well could be equipped with a 5
horsepower submersible pump or a small piston and rod pump
operated from a walking beam, The latter type pump offers a
site advantage in that it can be operated by an electric
moter or fuel engine, Further, the piston and rod type pump
can have a diameter as small as 1.5 to 2 inches, thus
fitting into a 3 inch casing.

Although no wells have been drilled between Manawainui
and Nuu, the small anticipated demand indicates that a well
producing 30 gallons per minute will meet the needs, The
Punahoa pump of Kaupoe Ranch could be used to provide
emergency supplies, Based on the available information, a
well at Kaupc School should produce excellent water and not
be susceptible to saltwater encroachment. As stated
earlier, there is a good chance that perched groundwater
might be struck, thus eliminating salinity as a concern.
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HANNIBAL TAVARES
¥
TELEPHONE 24447808

OFFICE OF THE MAYOR
COUNTY OF MAUI
WAILUKU, MAUI, HAWATT 38703

April 24, 1984

Mr. Charles G. Clark
Director of Health
State of Bawaii
Department of Health
P.0. Box 3378
Honolulu, Hawaii 96801

Dear Mr. Clark:

Svbject: Environmental Impact Statement (EIS) for Kaupo
Water System Improvements, Raupo, Maui,

Reference is made to your letter dated 29 November,
1983, commenting on the subject draft Environmental Impact
Statement. Your concerns on the Proposed ground water well
and the compliance with Section 11-20-29, Title 11,
Administrative Rules, are addressed in the pPreliminary
engineering report which will be completed with well pumping
and water quality data for submission to the Pept of Health
pPrior to well operation.

Thank you for reviewing our Environmental Impact
Statement for the Raupo Water System Improvements.

Yours very truly,

Hannibal Tavares

Mayor
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' SAM O. HIROTA, INC. T
April 20, 1984

Mr. Gordon Okazaki
Department of Water Supply
County of Maui

P.0O. Box 1109

Wailuku, Maui, Hawaii 96793

Dear Mr. Okazaki: =

Subject: Environmental Impact Statement (EIS) for Kaupo
Water System Improvements, Kaupo, Maui.

The following letters required no response:

a. Federal

U.S. Department of Interior
(Geological Survey)

U.S. Department of Agriculture
(Soil Conservation Service

U.S. Coast Guard .

U.5. Navy

U.S. Air Force

b. State of Hawaii
Office of Environmental Quality Control
Department of Agriculture
Department of Planning and Economic Development
Department of Accounting and General Services
Department of Defense (Adjutant General)
Department of Education
University of Hawaii

(Water Resources Research Center)

c. Non-Governmental Agencies

Maui Electric Company

rslvery trly,
| .

ennis I. Hirota, PhD, P.E.
Vice President

Surveying « Engineering - Computer Graphics + Ocean Sciences
345 QUEEN STREET « SUITE 500 » HONOLULU, HAWAIl 96813 + TELEPHONE (808} 537-997M1
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