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ERRATA SHEET

All references to Chapter 49, Public Health Regulations
(PHR) are amended to read Chapter 20, Title 11, Admini-
strative Rules which is the current state regulation for
potable water systems. Chapter 49, PHR was revised as
Chapter 20, Title 11, Administrative Rules on December
26, 1981. In its present form, there is no standard for
sodium. The proposed 20 parts per million m¢cl was reduced
to a regquirement to monitor for sodium.
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SUMMARY

MAKAWAO-KULA WATER
TREATMENT PLANTS

REVISED

ENVIRONMENTAL IMPACT STATEMENT

Maui, Hawaii

PROPOSING AGENCY: Department of Water Supply,
County of Mauil

INITIAL ACCEPTING AUTHORITY: Mayor, County of Maui

FINAL ACCEPTING AUTHORITY: Governor, State of Hawaii



The Department of Water Supply, County of Maui, pro-
poses to construct three water treatment plants to enable
the Makawao and Kula water systems to conform with Federal
Safe Drinking Water Regulations. Proposed sites for the
plants are located near the Kamole Weir (Wailoa Forebay),
and Olinda and Piiholo reservoirs. The plant near EKamole
Weir will primarily serve the Makawao service area and
provide water to the Kula service areas during drought
conditions; the plant near Olinda Reservoir will primarily
serve the Upper Kula service area. Lower Kula The proposed
water treatment facilities will utilize various types
and combinations of treatment units to achieve the desired
water quality. The selection of these unit processes
depends upon the type and amount of contaminants in the
water, as determined by pilot testing.

The primary objective of the proposed project is to
furnish consumers with safe and appealing drinking water
at a reasonable cost. Present day construction costs
for the three plants are estimated at $14.6 million.

Located on the northwest flank of the dormant volcano,
Haleakala, the proposed sites are underlain by the Honomanu
Volcanic Series and the Kula Volcanic Series.

Soils at the Kamole Weir site are Hamakuapoko silty
clay and those at the Piiholo and Olinda reservoir sites

are Olinda loam. At all sites, permeability is moderately



rapid, runocff is slow to.medium, and the erosion hazard
is slight to moderate. The sites are located toward the
windward side of Maui and receive rainfall from both winter
storms and year-round trade wind showers.

Water sources of the Makawao and Kula water systems
are surface waters. Water quality is thus poor after
periods of intense rainfall. For the protection of the
consumer, the facilities will be designed to provide treat-
ment for the two major contaminants, turbidity and bacteria.

No rare or endangered species of plants or animals
were Seen or are potentially present on the project site.
No significant archaeologic or historic materials or sites
were located during the surface reconnaissance of the
project site.

Electrical and telephone services are available for
all three sites from nearby overhead lines. Disposal of
dewatered waste water residue will be required as a rou-
tine procedure.

The proposed project will not alter the demand for
emergency services in the areas of the three sites.

The state land use designation for the three sites
is Agriculture. The Piiholo and Olinda sites are desig-
nated General Agriculture by the Makawao-Pukalani-Kula

General Plan. The Kamole Weir site is not within the



General Plan boundaries. The proposed project will con-
tribute to attainment of County General Plan policies
for long-term development, under the category of Utility
and Facilitv Systems. Maui County Planning Commission
Special Use Permits will be required.

The proposed project will generate short-term primary
impacts affecting air quality, noise levels and traffic.
The adverse construction-related impacts will be mitigated
by appropriate measures.

Long-term primary impacts resulting from the project
include impacts on air gquality and noise levels, and an
improvement of the quantity and quality of potable water
in the Makawaoc and Kula areas.

The secondary adverse impacts of the proposed project
will be limited to the loss of 3 to 4 acres of land, used
for grazing. However, this loss will not adversely affect
cattle production.

Several alternatives have been investigated. They
include: "no action™, alternative sites, alternative
water treatment plant design, alternative method of com-
pliance and alternative phasing of the treatment plants.

The construction materials, capital, energy, and
labor involved in this project will be irreversibly and
irretrievably committed. The water treatment plants are
expected to improve the quality of potable water in the
area, and meet the requirements mandated by the Federal

Safe Drinking Water Act.
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SECTION 1

DESCRIPTION OF THE PROPOSED PROJECT

I. INTRODUCTION

The Department of Water Supply, County of Maui, pro-
poses the construction of three water treatment plants for
the Makawao and Kula water systems, to meet the require-
ments mandated by the Federal Safe Drinking Water Act.

The treatment plant sites will be located near the
Kamole Weir (Wailoa Forebay), and 0Olinda and Piiholo
reservoirs (Fiqures 1-1 through 1-4). The plant near
Kamole Weir will primarily serve the Makawao service area
and provide water to the Kula service area during drought
conditions; the plant near Olinda Reservoir will primarily
serve the Upper Kula service area; and the plant near
Piiholo Reservoir will serve the Lower Kula service area.

This is discussed in greater detail later in this section.

II. BACRKGROUND AND OBJECTIVES

A, Background

The construction of the three water treatment
facilities is required to conform to the National
Interim Primary Drinking Water Regulations established
by PL 93-523 (June 24, 1977) and State Department of
Health Regulation, Chapter 49, Potable Water Systems

(August 16, 1977). The United States Environmental
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Protection Agency (USEPA) has developed primary and
secondary drinking water standards to replace the
United States Public Health Service Standards. The
primary standards are based on dangers to health
and are legally enforceable. The requirements for
specific maximum contaminant levels (MCL) are found
in Appendix A of this report.

B. Objectives

[ General

The primary objective of the water treatment
plants is to: first, furnish water safe for human
consumption; second, produce water that is appeal-
ing to the consumer; and third, produce water
using reasonable facilities with respect to
capital and operating costs.
2. Specific

The County of Maui has requested the consul-
tants to perform the following:

- Review all laws, ordinances, regula-
tions, standards and other data

- Consult with applicable agencies

- Develop final design criteria for the
treatment facilities, including con-
struction cost and operations and
maintenance estimates

- Evaluate treatment methods and alterna-
tives

- Evaluate alternative treatment sites

1-6



III. GENERAL DESCRIPTION OF THE EXISTING WATER SYSTEM

The Makawao-Kula potable water supply system is a
complex, interconnected system located on the north-
western slope of Haleakala. Refer to Figures 1-5 and 1-6.
Also refer to Table 1-1 for the storage capacity of the
various dams, reservoirs and tanks in the Makawao-Kula
system.

The following discusses the individual systems;
however each system must be viewed as part of one larger
system because of the interconnections.

A, Kula Water System

The Kula water system is the most complex of
all the water systems on the island of Maui [1.1].
It serves the Ulupalakua-Kanaio area as well as the
communities (i.e., Olinda) within the Kula area.
This system is divided into two subsystems, the Lower
and Upper Kula systems, which are interconnected at
several locations.

1. Lower Kula System

a. Sources

Water for the Lower Kula system is from
a series of seven surface intakes located
in the upper region of Waikamoi watershed.
The intakes are located between the 2,500-

and 3,000-feet elevations, in the following
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TANK

NUMBER DESCRIPTION

388
389
253
252
392
368
367
380
362
360
357
393
355
356
351
352
353
398
395
394
354
361
363
384
387
364
365
385
399
366
381
374
373
32
375
370
369
383
382
3n
376

Waikamoi Dam

Waikamoi Arch Dam
Waikamoi Reservoir #1
Waikamoi Reservoir #2

Steel Tank

Concreate Reservoir

Steel Tank
R.W. Tank

Steel Tank
Steel Tank
Steel Tank
Steel Tank
Steel Tank
Steel Tank
Steel Tank
Steel Tank
Steel Tank
Steel Tank

Steel Cylinder

Steel Tank
Steel Tank
Steel Tank

Steel Pressure Tank

Steel Tank
R.W. Tank
Steel Tank
Steel Tank
R.W. Tank
R.W. Tank
Steel Tank
Steel Tank
R.W. Tank
Steel Tank
R.W. Tank
R.W. Tank
R.W. Tank
R.W. Tank
R.W. Tank
R.W. Tank
Steel Tank
Steel Tank
R.W. Tank
R.W. Tank

Table 1-1

STORAGE CAPACITY

LOCATION CAPACITY ELEVATION (ft)
Waikamoi 4,282
Waikamoi 10.5 MG 4,320
Waikamoi 15.0 MG 4,267
Waikamoi 15.0 MG 4,267
Olirda 3.0 MG 4,136
Olinda 8.5 MG 4,09
Omaopio 2.1 MG 3,886
Kula Heights 20,000 Gal. 3,867 *
Haleakala Acres 50,000 Gal. 4,171
Pulehu Iki 70,000 Gal. 3,652
Alae 2.1 MG 3,628
Waiohuli 70,000 Gal. 3,529
Keckea 47,000 Gal. 3,225 *
Kamaole 0.5 MG 3,238
East Kuhulu 50,000 Gal. 3,040 *
West Kuhulu 50,000 Gal. 3,040 *
Kanaio 12,000 Gal. 2,860 *
50,000 Gal. 2,900
Ulupalakua 25,000 Gal. 1,991
500 Gal. 1,870
Kuhulu Upper 500 Gal. 2,950 *
Kuhulu Lower 500 Gal. 2,690 *
Kamaole 500 Gal. 2,900 *
Poli Poli 12,000 Gal. 3,245
Naalae 20,000 Gal. 2,880 *
8,000 Gal. 2,482
Waiakoa Farm Lots 47,000 Gal. 3,400
Kealahou #1 20,000 Gal. 3,290
Kealahou #2 30,000 Gal. 2,921
12,001 Gal. 2,526
300 Gal. 2,720
10,000 Gal. 2,315
Pulehu Iki 12,000 Gal. 2,420 *
5,000 Gal. 2,650
Lower Kimo #2 5,000 Gal. 2,900 *
Lower Kimo #1 10,000 Gal. 3,179
Kula Orchard 50,000 Gal. 3,265 *
Upper Kimo #2 5,000 Gal. 3,446 *
Upper Kimo Drive 5,000 Gal. 3,620 *
Nagamatsu (W) 10,000 Gal. 3,520
Nagamatsu (E) 10,000 Gal. 3,520
Harry Field 30,000 Gal. 3,165
100,000 Gal. 2,728

1-10



STORAGE CAPACITY

Table 1-1, Continued

TANK

NUMBER DESCRIPTION
359 Steel
396 Steel
397 Steel
398 Steel
390 Steel Tank

- Concrete Tank

272 Steel Pressure Tank
273 Steel Pressure Tank
271 R.W, Tank
377 Steel Tank
378 Steel Tank
379 Steel Tank
- Piiholo Reservoir
254 Steel Tank
270 Steel Tark
268 R.W. Tank
251 Concrete Tank
264 Steel Tank
266 Concrete Tank
265 Steel Tank
257 Steel Tark
269 R.W. Tank
256 Steel Tank
255 Steel Tank
258 Steel Tank
263 Steel Tank
275 Steel Tank
262 Steel Tank
261 R.W. Tank
260 R.W. Tank
259 Steel Tank
403 Steel Tark

* Unconfirmed

LOCATION

Kamehameiki
Lateral
Kukahuelo #1
Kukahuelo #2
Kukahuelo #3

Olinda
Olinda

Olinda

1-11

CAPACITY ELEVATION (ft)

300 Gal. 2,720 *
10,000 Gal. 2,904
10,000 Gal. 2,581
10,000 Gal. 2,266
25,000 Gal. 2,476

2.0 MG Unknown
500 Gal. 3,500
500 Gal. 3,100
5,000 Gal. 2,730
12,000 Gal. 2,202
12,000 Gal. 1,952
12,000 Gal. 1,557
50.0 MG 2,870
50,000 Gal. 2,464

5,000 Gal. Unknown
100,000 Gal. 1,710
1.0 MG 1,684
70,000 Gal. 1,673
0.85 MG 1,416
25,000 Gal. 1,422
47,000 Gal. 1,329
5,000 Gal. 1,580
300,000 Gal. 1,807
0.5 MG 2,050
100,000 Gal. 1,500
70,000 Gal. 1,421
70,000 Gal. 871
70,000 Gal. 705
5,000 Gal. 640
10,000 Gal. 803
12,000 Gal. 1,030
25,000 Gal. 3,578



streams: Honomanu, Haipuaena, Puohokamoa
{east, west and middle), and Waikamoi (east
and west).

The surface intakes are located in a
region of higher rainfall (217" to 317"
isohyetal lines) than are the water sources
of the Upper Kula system.

The surface water from the seven in-
takes 1is collected and transmitted through
a 24-inch line into the Piiholo 50 million
gallon (MG) open, concrete-lined storage
reservoir. The water is then conveyed
through a 24-inch 1line which reduces to
an 18-inch line approximately 3,000 feet
west of the reservoir. The 18-inch line
conveys water southwesterly to Naalae Road.
b. Capacity

The rated capacity of the 18-inch line
is approximately 5.0 million gallons per day
{MGD). When required, water can be pumped
from Kamole Weir (Makawao system) through
a four-stage pump station/force main (18-
inch) which connects at the intersection

of West 0Olinda Road.
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= Treatment

Chlorinators are located at Piiholo
Road, Omaopio and Kealahou. Water pumped
from Makawao is also chlorinated.

d. Storage System

The major storage facility is the 50
million gallon concrete Piiholo reservoir
located in the Makawao Forest Reserve.
This reservoir feeds 12 storage tanks
ranging in size from 10,000 gallons to
2 million gallons. Please refer to Table
1-1 for additional information.

e. Treatment Plant Size

The treatment plant will be designed
to handle 2.5 MGD, and ultimately 5 MGD.

Upper Kula System

a. Source

The major water sources for the Upper
Kula system are from Haipuaena Stream intake,
middle Puohokamoa Stream and Waikamoi Stream,
located at the 4,200-foot elevation. The
water is transported via a 24-inch by 12-
inch redwood £lume and 1l2-inch tubing into
Waikamoi Dam. The water from the dam flows

through a 48-inch pipe which conveys water
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into two 15.0 MG concrete reservoirs. A
16-inch gravity transmission line then
conveys the water to the booster pump and
a 12-inch line into a 3.0 MG steel storage
tank which overflows into the open, butyl
rubber lined 8.5 MG Olinda Reservoir.

During drought conditions, water from
Kamole Weir (Makawao system) can be pumped
up to the Upper Kula system, as well as
to the Lower Kula system.

Water can also be pumped up from the
Lower Kula system (Omaopio, and Kealahou)
to the Upper. For example, the capacity
of the Omaopio pumps from the lower system
to the upper system is presently 0.9 MGD
and potentially 1.9 MGD.

additional water is also pumped from
the lower Waikamoi catchment basin (3,100-

foot elevation). This supplements the upper

system.
b. Capacity

The rated capacity of the 12-inch line
from Waikamoi to Olinda is 1.5 MGD. The
capacity increases to 2.5 MGD when the

booster pump is used.
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C. Treatment

Chlorinators are located at Olinda
Reservoir, Omaopio, Kealahou, Alae, Hapapa
and along Upper Kimo Drive.

d. Storage System

The major facilities include: Waikamoi
Arch Dam, Waikamoi Dam, two 15 million
gallon concrete Waikamoi reservoirs, 3 MG
steel 0Olinda tank, 8.5 MG concrete Olinda
Reservoir, 2.1 MG steel Omaopio tank, 2.1
MG Alae tank and 0.5 MG steel Kamole tank
reservolir. There are also 31 minor storage
facilities ranging in size from 500 gallons
to 70,000 gallons.

e. Treatment Plant Size

The treatment plant will be designed
to handle 2.5 MGD.

B. Makawao Water System

The Makawao water system serves the communities
of Makawao, Pukalani, Haliimaile, Kokomo, Kuiaha,
Kaupakulua, Haiku, Ulumalu, Pauwela and Peahi.

1. Source

Water for this system during normal condi-
tions is from Awalau and Opana Streams' intakes

which is mixed with water from the Lower Kula



line in Maluhia Tank. Additional water can
also be obtained from the Upper Kula transmission
system,

During drought conditions, water for Olinda,
Makawao, Kokomo, Pukalani, Haliimaile and Haiku
is provided by the Kamole Weir located at the
Wailoa Ditch and is pumped through a 24-inch force
main to the Pookela storage tank. Water is also
provided for Kuiaha, Kaupakulua, Ulumalu, Pauwela
and Peahi by the Kuiaha Intake located also along
Wailoa Ditch. The Lilikoi intake also services
Haiku. When the treatment plant is completed,
water sources not in compliance will not be used.

An agreement between Alexander and Baldwin,
Inc. and the County of Maui allows for the removal
of up to 16 MGD of water from the Wailoa Ditch.
This agreement allows for the removal of water
at Kamole Weir, which is pumped to the Makawao,
Lower Kula and Upper Kula systems.

2. Capacity

Between Kamole Weir and Pookela Tank, the

pumping capacity is 7 MGD at present, with a

potential of 12 MGD.
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3. Treatment

Automatic gas chlorinators provide treatment
at the Haliimaile, Maluhia, Haiku, West Kuiaha,
Opae Pilau, and Pookela tanks.

4. Storage System (Refer to Table 1-1.)

There is a total of 18 storage facilities
normally fed by the Awalau and Opana streams'
intakes. The 50,000-gallon steel Olinda tank
receives water from the Kula system during normal
conditions. Peahi, Kuiaha, Kaupakulua, Pauwela
and Ulumalu are served by the 12,000-gallon
steel Opae Pilau Tank, 10,000-gallon Peahi Tank,
70,000-gallon West Kuiaha Tank and 5,000 Tamayose
Tank. Pukalani is served by 0.85 MG concrete
tank, 25,000~-gallon steel cylindrical tank,
70,000-gallon steel tank, 1.0 MG concrete tank.
The rest of Makawao is served by the 50,000;ga110n
Olinda Tank, 0.5 MG Maluhia Tank, 0.3 MG Pookela
Tank, 2 MG Pookela Tank, 70,000-gallon Haiku
Tank, 0.1 MG Kokomo Tank, and 47,000-gallon
Haliimaile Tank.

5. Treatment Plant Size

The treatment plant will be designed to

ultimately handle 10.0 MGD.



IV. WATER RESOURCES

(Please refer to Appendix B for additional information.)

A. Kula Water System

The water resources of the Upper and Lower
Kula water systems are limited. The minimum amount
of water available is based on stream flows which
vary during drought conditions from 0.1 to 0.5 MGD.
The maximum water available is presently limited
by the pipeline capacity and pumps.

Minimum Maximum

Upper Kula Intake 0.005 MGD 1.5 to 2.5 MGD

Lower Kula Intake 0.35 MGD 5.0 to 6.5 MGD

B. Makawao System

Maximum withdrawal from the Wailoa Ditch is
limited by the water agreement between the County
of Maui and East Maui Irrigation Company, which limits

withdrawal up to a maximum of 16 MGD.

V. WATER QUALITY

The water quality of the surface water sources of
the Kula and Makawao water systems is an important aspect
for the design of the treatment facilities. Since the
water sources are surface waters, the water gquality is
poor after periods of intense rainfall. The runoff erodes

gulches and stream banks and creates turbidity problems.
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Also, the watershed of the Kula system is subject to
leaching of humic material and produces the characteristic
yellow-brown colored water. The runoff can also carry
bacteria into reservoirs and may present potential health
problems.

For these reasons, and for the protection of the
consumer, it 1is essential that the water be properly
treated to conform to the standards established by Federal
and State governments.

The preliminary testing of the water indicates that
turbidity and bacteria are the two major areas of concern
and the treatment facilities will be designed to provide
treatment for the contaminants. Additional information
on analysis and test results of the existing surface water

guality can be found in Appendix C.

VI. EXISTING WATER CONSUMPTION

A map showing the approximate combined service area
of the Kula and Makawao water systems is presented in
Figure 1-7,. General information on water consumption is
presented below. Refer to Appendix D for additional
information. |

A. Kula Water System

There are approximately 1,902 metered connections,
and average daily consumption is estimated at 1.9 MGD.
Approximately 50% of the water consumed is used for

agricultural purposes.
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B. Makawao Water System

There are approximately 3,351 metered connections,

and average daily consumption is estimated at 1.36 MGD.

VII. PROPOSED WATER TREATMENT FACILITIES

The proposed water treatment facilities will utilize
various types and combinations of treatment units to achieve
the desired water quality. The selection of these unit
processes depends upon the type and amount of contaminants
in the water, as determined by pilot testing. In general,
the Upper Kula (Olinda Site) and Lower Kula (Piiholo site)
plants will use the processes of rapid mixing (£flash
mixing), £flocculation, sedimentation, €filtration, and
disinfection; and the Makawao (Kamole Weir) plant will use
all of these processes except flocculation and sedimenta-
tion. Refer to Appendix E for more details. Based on
preliminary test results, disinfection will most likely
consist of chlorination.

Generally, the waste water will undergo concentration
(thickening) and then dewatering. The method for disposal
of the dewatered sludge is delivery to a sanitary landfill.

A. Makawao Water Treatment Plant (Kamole Weir Site)

This plant will basically use the unit processes
described above, except that preliminary test results

indicate that the sedimentation process will not be
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reﬁuired. Space will be provided for this process
in the event that it is desired at a later time.
Refer to Figure 1-8.

The Makawao Water Treatment Plant (WTP) will
be designed to bring the water into conformance with
Federal and State standards and, based on preliminary
tests, the contaminants which will have to be addressed
include the following: <coliform organisms (bacteria),
turbidity, corrosivity, cadmium, iron, total trihalo-
methanes (THM), pH, odor, and sodium. The plant will
essentially be designed to treat for the first two
of these contaminants, and it is anticipated that
corrosivity, cadmium, THM and odor will be reduced
and pH adjusted. Sodium will increase because of
the treatment process but will not exceed standards.
This site will be located on a County-owned parcel
of land identified as Tax Map Key (TMK) 2-5-04:
portion 39 (Lot A).

B. Lower Kula Water Treatment Plant (Piiholo Site)

This plant will also basically use the unit
processes described above. Refer to Figure 1=-9,
The plant will most likely be located on a parcel
of land identified as TMK 2-4-13: portion 62. This

parcel is presently privately owned.
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The Lower Kula WTP will be designed to bring
the water into compliance with Federal and State
standards and, based on preliminary tests, the con-
taminants which will have to be addressed include
the following: coliforms, turbidity, color, corrosi-
vity, cadmium, lead, THM, iron, manganese, pH, and
odor. It is anticipated that the plant will be
designed to treat for the first two of these contami-
nants, and that those remaining will be reduced
in the process, and pH adjusted.

C. Upper Kula Water Treatment Plant (Olinda Site)

The Upper Kula WTP will use the unit processes
described above, with the addition of pH adjustment
after disinfection. Refer to Figure 1-10. The plant
will be located near the 0Olinda Reservoir on a parcel
of land identified as TMK 2-3-6: portion 6. The
parcel is presently owned by the State of Hawaii.

As with the other two plants, this plant will
be designed to meet applicable Federal and State
standards. Based on preliminary water gquality tests,
the contaminants which will have to be addressed
include the following: coliform, turbidity, color,
corrosivity, cadmium, iron, THM, and pH. It is anti-

cipated that the plant will be designed to treat the
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first two of these contaminants, and that most of
those remaining will be reduced in the process,

and pH adjusted.

VIII. FUNDING

Funding for the design and construction of the proposed

projects will come from two sources:

1) State Department of Health Act 243, SLH 78,
Item E18, Allotment Advice No. 401 in the sum
of $317,000 and Allotment Advice No. 505 in
the sum of $222,500 for design.

2) County of Maui, 1980 General Obligation Bond in

the sum of §5,500,000 for design and construction.

Efforts are being made to obtain additional funds.

Based on EPA cost curves* for the Lower and Upper Kula water
treatment plants, the following construction costs are
roughly estimated for each of the plants:

1) Makawao WTP - Present day construction costs are

estimated at $6.5 million. This figure does not
include allowance for such items as additional
land purchases and access road improvements to

the site,.

*EPA publication #EPA-600/2-79-162a.
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2) Lower Kula WTP -~ Present day construction costs

are estimated at least $5.3 million. This figure
includes the water treatment plant, 2 MG holding
tank, access, power, and drainage.

3) Upper Kula WTP - Present day construction costs

for this plant are estimated at $2.8 million.

In general, this cost includes facilities nor-

mally provided in a conventional water treatment

plant, including the plant itself, refurbishing

the existing 3 MG Olinda tank, and access road.

The current amount of funding available may require
that a priority regarding construction of the treatment
plants be established and that other methods be evaluated

to comply with the Safe Drinking Water Regulations.
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REFERENCES TO SECTION 1

[Tt Baxt I. Final Report Interim Drinking Water
Study Municipal Water System, State of
Hawail. Department of Health, State of
Hawa1ii. Prepared by S & S Engineers, Inc.
November, 1977. pages 11-103.
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SECTION 2

DESCRIPTION OF THE EXISTING ENVIRONMENT

This section provides information on
the biophysical and socioeconomic
characteristics of the area involved
with the proposed project. This infor-
mation base is used in the evaluation of
impacts anticipated from the proposed
project, as discussed in Section 4 of
this report.

PHYSICAL CHARACTERISTICS

A. Geology

The island of Maui consists of two major volca-
noes, West Maui and Haleakala. The proposed water
treatment plant sites are all located on the north-
west flank of Haleakala, which is a dormant volcano.
Please refer to Figure 2-1. [2.1]

"The primitive shield of Haleakala volcano
is composed of pahoehoe and aa flows of tholeiite,
tholeiitic olivine basalt, and oceanite averaging
about 15 feet in thickness, with which are associated
very minor amounts of pyroclastic materials.” This
makes up the Honomanu Volcanic Series, which, above
sea level, has almost been entirely covered by later
flows. This volcanic series was subsegquently over-
lain by the Kula Volcanic Series, which is composed
mostly of hawaiite with lesser amounts of alkalic
olivine basalt and ankaramite. Aa is predominant

but there is some pahoehoe near vents. [2.2]
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The Kula eruptions occurred along three well-
defined rift =zones, the most prominent being the
southwestward and the east-northeastward from the
summit. Refer to Figure 2-2. The less prominent
rift extends north-northwestward from the summit
and is marked by a row of cinder cones that extends
almost to the coast. [2.3]

B. Soils

Since the three proposed plant sites are located
in two different soil associations, soil classifica-
tions are presented as follows, by site:

Y. Kamole Weir Site

Soils of this proposed site fall within
the general classification of the Pauwela-Haiku
Association. "This association consists of
well-drained, fine-textured soils on low uplands
on the north-facing slopes of East Maui. These
soils are gently sloping to moderately steep.
They developed in material weathered from basic
igneous rock. This association makes up about
3 percent of the island." [2.4]

Pauwela soils make up about 45 percent
of this association, with Haiku constituting
about 40 percent, and Hamakuapoko soils the

remainder. {[2.5]
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The particular soils types of this site fall
under the category of the Hamakuapoko Series
which "consists of well-drained soils on uplands
on the island of Maui. These soils developed
in material weathered from basic igneous rock.
They are gently to strongly sloping.” These
soils are geographically associated with Haiku,
Haliimaile, and Paia soils. [2.6]

Specifically, the soils at this site are
as follows: (Refer to Figure 2-3)

Hamakuapoko silty clay, 3 to 7 percent
slopes (HIB)

“"In a representative profile the
surface layer is dark-brown silty clay
about 16 inches thick. The subsoil, about
35 inches thick, is dark-brown and very
dark grayish-brown silty clay that has
subangular blocky structure, The substratum
is soft, weathered basic igneous rock.
The soil is extremely acid in the surface
layer and strongly acid or very strongly
acid in the subsoil. Permeability 1is
moderately rapid,. Runoff is slow, and
the erosion hazard is slight." [2.7]

Hamakuapoko silty clay, 7 to 15 percent
slopes (HIC)

"On this soil, runoff is medium and
the erosion hazard is moderate." [2.8]

24 Piiholo and QOlinda Reservoir Sites

Soils at these sites are part of the general
category of the Laumaia-Kaipoioi-Olinda Associa-

tion which "consists of well-drained, medium-
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textured soils on the intermediate and high
uplands of East Maui. These soils are gently
sloping to very steep. They developed in material
weathered from volcanic ash. The association
makes up about 5 percent of the island." [2.9]

"Laumaia soils make up about 45 percent of
the association, Kaipoioi soils about 40 percent,
and Olinda soils about 15 percent. Olinda soils
have a surface layer of dark redéish—brown,
friable loam. The subsoil is dark reddish-
brown and yellowish-red, friable silty clay
loam. The substratum is soft, weathered basic
igneous rock. It occurs at a depth of 40 to
60 inches or more." [2.10]

These proposed plant sites are located
within the Olinda Series which "consists of
well-drained soils on uplands on the island of
Maui. These soils developed in volcanic ash,
They are gently sloping to steep. Specifically,
the soil type located on these sites is as fol-
lows: (Refer to Figures 2-4 and 2-5)

Olinda loam, 12 to 20 percent slopes (COND)
[2.11]

"This soil is on smooth, intermediate
to high mountain slopes. Included in mapping
were small areas of Kaipoioi and Pane soils.
In a few places small, eroded spots were
included.
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In a representative profile the surface
layer is dark reddish-brown loam about 6
inches thick. The subsoil, about 5 inches
thick, is dark reddish-brown and yellowish-
red silty clay loam that has subangular
blocky structure, Below this is yellowish-
red and reddish-brown silty clay loam
and gravelly silty clay loam. This 1is
underlain by slightly weathered basic
igneous rock, The soil is slightly acid
in the surface layer and subsoil.

Permeability is moderately rapid.
Runoff is slow to medium, and the erosion
hazard is slight to moderate."

C. Seismic Potential [2.12]

Earthguakes are densely concentrated in the
southern half of the island of Hawaii. Some earth-
guakes of significant magnitude have occurreda off
Maui, but it is not as active as Kona or Kau.

Some of the earthguakes of greater magnituae
than 4 on the Richter scale which affected Maui
include June 14, 1932, January 23, 1938, June 17,
1940, August 7, 1955, August 10, 1957, August 138,
1957. Historically, the most significant earthquakes
occurred in 1868, 1871, 1938, and 1951.

The Kau earthquake of April 2, 1868 was the
largest historical earthquake. Although seismographs
were nonexistent then, the estimated magnituae was
7.5 - 7.75, based on descriptions of the earthquake's

effects. The island of Hawaii was naturally the
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hardest hit but some effects were felt on Maui.
Vibrations "rattled dishes, swashed water over tops
of nearly full cisterns, and made it difficult to
stand on slopes of fresh lava of Haleakala."

The February 19, 1871 earthguake was not as
large as the 1868 one and it occurred near Honolulu.
It caused considerable damage to Honolulu and Oahu;
damaged houses, stonewalls, and furniture on Molokai;
caused landslides on Lanai; and caused some serious
damage to adobe and stone houses in Lahaina. it is
estimated that this earthquake had a magnitude of
about 7, with the epicenter in the Molokai-Maui area.

On January 23, 1938 an earthquake of magnitude
6.75 occurred 25 miles north of Maui. There was
considerable damage on Maui and minor damage on Oahu.
Details of this earthquake are not available.

The Kona earthgquake occurred on August 21, 1951
off the coast of Kealakekua with a magnitude of 6.9.
The epicenter of the guake was along the Kealakekua
Fault, approximately 6 miles below sea level, Although
it caused extensive damage on the island of Hawaii,
it was only weakly felt on the islands of Maui and
Oahu.

Maui is located in Seismic Probability Zone 2,

"Moderate Damage." Refer to Figure 2-6.

2=13
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D. Climate

.The majority of Hawaii exhibits only two seasons:
the summer, which occurs between May and October
when the weather is warmer and drier and the trade-
winds are most persistent; and the winter, which is
between October and April when the weather is cooler
and the tradewinds are more often interrupted by
other winds and by intervals of widespread clouds
and rain. Hawaii's general climate is reflected by
four factors: latitude, the surrounding ocean,
Hawaii's location relative to the storm tracts and
the Pacific anticyclone, and terrain [2.13].

The latitude of Hawaii puts it well within the
tropics, accounting for a relatively uniform day
length throughout the year. Consequently, a relatively
uniform amount of solar energy is received and, there-
fore, temperature is relatively uniform. The sur-
rounding ocean supplies moisture to the air, and
acts as a thermostat. Because the ocean's temperature
varies little compared to large land masses, the
temperature varies only 1 to 2 degrees from day to
night and only about 6 degrees at the sea's surface
on a seasonal basis [2.14].

The Pacific High or anticyclone is a large,

subtropical high pressure system which generally



lies northeast of Hawaii. The air, moving outward
from this anticyclone, streams past.the islands
and is the source of the northeasterly tradewinds.
Along with its associated storm tracts, this anti-
cyclone follows the seasonal shift in the sun, mov-
ing northward in the summer and southward in the
winter and tending to be stronger and more persistent
in the summer than in the winter. Since the anti-
cyclone weakens and is occasionally absent in the
winter, the tradewinds may be interrupted by northerly
fronts or by Kona storms; therefore, winter is ex-
hibited by more frequent cloudiness and rain storms
and southerly and westerly winds. [2.15]

Terrain has profound effects on weather and
climate, Mountains tend to obstruct, deflect, and
accelerate air flow. As warm, moist winas rise
over windward coasts and slopes, cloudiness and rain-
fall are more prevalent than over the open sea.
Leeward areas, where air descends, tend to be sunny
and dry. Terrain can also account for orographic
(mountain-caused) rainfall, which is formed when
moist tradewind air moves from the sea and is forcea
up the steep and high terrain of the island. Rainfall
distribution, therefore, is usually greatest over
the upper slopes and crests and least along the lee-

ward lowlands. (2.16]



1+ Rainfall

The heaviest rains in Hawaii are usually
brought about by winter storms. Lowland lee
areas and other dry areas obtain most of their
rainfall by winter storms, so the rainfall is
strongly seasonal, with summers being arid.
The project sites and the Kula watershed, how-
ever, are located toward the windward side of
the island and receive rainfall from both winter
storms and year-round trade wind showers. Refer
to Figures 2-7 and 2-8.

Historical rainfall data for the Kula water-
shed are presented in Table 2~1. The data for
each station is graphed in Figures 2-9 through
2-13.

25 Temperature

Hawaii's equable temperatures result from
the small seasonal variations in energy received
from the sun and the tempering effect of the
surrounding ocean. Throughout Hawaii the warmest
and coolest months differ, on the average, by 9
degrees or less. The daily variation between
day and night are greater than the variations
between seasons. Windward coasts exposed to

tradewind air off the sea have the least variation

2=15
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RAINFALL ISOHYETS

FIGURE 2-7
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TABLE 2-1

HISTORICAL RAINFALL DA;&
[Source: Annual Reports, BWS]

STATION (Rainfall in Inches)

Forest Upper Flume Lower Flume

Date Olindal/ Reservel/ Waikamoil/ Waikamoi2/ Puohokamoal/
1953 20.90 4B.95 132.36 115.43 118.99
1954 58.27 119.53 200.14 210.57 202.32
1955 49.44 100.91 203.14 217.57 200.55
1956 57.84 123.75 234,12 227.06 247,06
18957 42,94 118.72 259.68 256.83 252.36
1958 40,92 44,89 218.15 241.58 220,46
1959 54.35 115.78 207.55 194.02 205.29
1960 48.13 103.78 217.00 240.00 202,29
1961 38.08 48.79 185.71 205,20 187.36
1962 19.27 42 .53 102.76 144.21 110.36
1963 49.00 85.42 117.93 225.72 191.84
1964 50.75 111.74 228.05 271.34 202.35
1965 66.32 140,04 216,13 228.60 212.03
1966 19.45% 29.87%* 59.13* 91.37%* 65.50*
1967 54.15 83.35 160.77 190.43 183.71
1968 67.07 116.58 218.45 240.62 262.57
1969 77.12 138.22 275.46 284.71 333.50
1970 50.11 107.86 216.00 252.76 2270 w22
1971 63.08 151.34 224,05 242.57 278.87
1972 26.27 5771 127.74 161.54 139.45
1973 32.17 82,48 185.53 236.01 188.15
1974 44,51 81.02 141.22 139.93 150.96
1975 32.96 68.07 144.53 108.95 163.67
1976 32.72 68.22 128.85 107.95 127.45
1977 26.83 57.80 127.15 128.96 96.95
1978 28.01 55.38 123.03 133.37 126,72
1979 84.60 125.81 191.97 234.32 176.49
1980 84.32 151.41 206.62 271.47 231.24
Average: 48.87 95.55 187.16 207.51 196.29

* Data available for six months ended June 30, 1966

General Location of Stations to Water System:

L7 Upper Kula System
2/

= Lower Kula System
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in temperature between day and night. Farther
inland, on leeward coasts and at elevations
above about 6,000 feet, the daily range increases.
The day's highest temperatures generally occur
two hours after noon and are coolest near sun-
rise. [2.17]

Temperature data for Makawao, Maui, which
can be considered representative of what would
be expected at the project sites, is shown in
Figure 2-14.

3. Wind

The northeasterly tradewind prevails through-
out the year in Hawaii, is more persistent
in the summer (90%) than in the winter (50%),
and tends to be stronger in the afternoon than
at night. During the winter months, Hawaliil
may be under the influence of southerly winds
from Kona storms or of southwesterly winds
preceding the northeasterly winds that follow
cold fronts. ([2.18]

In the vicinity of the project sites,
northeasterly trade winds blow between 5 and
10 mph during the day. A land wind caused by
nighttime temperature variations along the slopes

of Haleakala gives the area gentle, down-slope
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evening breezes. Kona winds (from the south)
occur primarily in the winter months.

E. Air Quality

Ambient air quality in the Kamole Weir wvicinity
is affected primarily by dust from nearby pineapple
fields. Ambient air quality in the vicinity of the
other sites does not appear to be impacted by pollu-
tants.

Several locations throughout the State are
monitored for air gquality, and a summary for 1978
is presented in Table 2-2. For Maui, sampling stations
are located at Kahului and at Kihei. The Kahului
site is located at the Kahului Shopping Center, in
an area which includes Maui Electric Power Plant.
The Kihei site is located at the Kihei Wastewater
Reclamation Plant in a residential and rural community.

Results from the table show that Kahului and
Kihei average the highest for particulate matter of
the sites sampled. This may be partly due to the
high wind conditions experienced between the West
Maui mountains and Haleakala and because much of
the area is in sugarcane, portions of which are
denuded at any given time. Kahului also exhibits
the highest values of sulfur oxides, primarily because

of its proximity to Maui Electric Power Plant.

2=-286



TABLE 2-2

SUMMARY OF AIR CQUALTTY SAMPLING STATIONS - 24 HOUR SAMPLING
JANUARY | -~ DECEMBER 31, 1978

Dept. Of Sacbers Pearl Kallhi Ala Kahulul, Kihel, Hilo, Lihus Barbers Point
Health Point  Clky Kal Moana Walmanalo Maui Maui Hawaii Kauai _Lighthouse
PARTICULATE MATTER
Parameters
Pericd of sampling 5
(moa, ) 12 12 12 12 12 12 12 10 12 12 =]
Humber of samples 80 59 60 58 a1 60 55 40 54 59 —
Range of values 14-53 22-127 20-81 27-80 21-79 15~61 44=-154 16-160 13-169 22-124 _—
tug/md)
Average of values 29 48 7 46 a8 29 74 54 34 37 —
tug/m’)
Wo. of times AQS"
exceeded 0 1 0 0 9 0 5 3 2 1 _—
SULRUR QXIDES
Pacameters
Paricd of sampling
(ma. ) 12 12 12 12 12 -— 12 -_— 12 12 12
Number of samples &1 57 S8 57 61 - L1 - 58 54 56
Range of values S-44 <5=40 S~-T4 =7 <5=5 s <&=-273 — <5-45 <5=¢<5 <5=7
{ug/md) .
Average of values 18 <5 15 <5 <5 — 63 _ <5 <5 <5
{ug/m?) .
Ho. of tiees AQS"
exceeded 1] 0 0 a 0 —_ 13 -_— 1] 0 1]
CARBCN MCROXIDE
Parameters
Pericd of sampling
{mos8. ) 12
Number of zamples 364
Range of values 0=-20.7
(ug/md)
Averaga of values J.125
{ug/m)
No. of times AQS"
exceeded 19

* Hawall Adr Quality Standards

Particulaces ~ 100 ug/md Carbon Monoxids ~ 10 mg/m?
Sulfur Dioxide - 80 ug/m? Oxidants - 100 ug/md
Nitrogen Dioxide - 150 ug

Scurce: [2.19]

2=27



II.

F. Ambient Noise Levels

Ambient noise levels were recorded at the sites,
using a Bruel and Kjger Sound Level Noise Meter,
The existing ambient noise environment is primarily
dominated by sounds of wind. Noise levels at the
Kamole Weir Site varied from 37-49 dBA, with peak
levels of 57-59 dBA near the weir. Noise levels at
the other sites varied from 37-40 d4BA.

The County of Maui has no specific noise level
controls; however, ambient noise levels recorded in
the project areas were well below noise standards
given in Chapter 44B, Community Noise Control of

Qahu, which may be used for comparison only.

BIOLOGICAL CHARACTERISTICS

A. Flora

1 Project Sites

A field reconnaissance of the sites was
conducted in January, 19B1. Flora at the Kamole

Weir site include Christmas berry (Schinus tere-

binthifolius) and roadside weeds. Kikuyugrass

(Pennisetum clandestinum) is the predominant grass

at the Olinda site and eucalyptus (Eucalyptus

robusta) trees surround the area. Kikuyugrass is
also found at the Piiholo site, with clumps of

gorse (Ulex europaeus) and guava (Psidium guajava).




Refer to Appendix F for a full species list at
each of the sites.

2, Adijacent Areas

The Kamole Weir site is located in an area
identified as being in Vegetation Zone Cq, (refer
to Figure 2-15) [2.20]. The Olinda site is in
Vegetation Zone Cy and the Piiholo site lies
in Vegetation Zone Dj.

3. Endangered Plants

None of the plants observed on the project
sites are listed as endangered species by the
Federal Government [2.21].

Fauna

1. Project Sites

A field reconnaissance was conducted in
January, 1981, Avifauna seen on the project
sites include upland and forest birds, all pri-
marily introduced. Refer to Appendix F for a
complete species list.

The vegetation suggests the presence of
the mongoose, as well as mice and rats. Refer
to Appendix F for a complete listing.

2. Adjacent Areas

Avifauna and other animals found in adjacent
areas are similar to those found on the project

sites,
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sounce: (2.20)

Zone General Mean annual|Annual rainfall. principal| Topography and sails
elevalions temperature |origin, and characleristics
A | Sea level to|75° F.al sealLess than 20  inches; Coaftll fats and adjacent -
500 feet onl{level; max-|southwest origin; torren- | sloping lands. Lava com-
lee sides or]|imum exceed- |tial and inlrequent; run- | mon
low windward | ing 90" F. | off and evaporation high;
lantds . long. dry periods common -
B [Sea level 1o 70° F. 20-40 inches; southwest|Similar to zone A
2,000 feet, Lee origin; similar to zone A
sides sbove A
where present
Cy |Sea level to 70" F. 40-60 inches; northeast| Gentle and steep slopes
2,500 [eer, Lies trade-wind origin. Dry |dissecled by deep gullies;
above D ex- periods of more than one | high plateaus. Excellent
cept  where it month uncommen, Moist | soil
reaches the sea spring and dry summer
permit maluriﬂ of seeds
C: | 2500 to 4,000 60° F. Similar to zone Cy Steeper mountain gradi-
feet _|ents mnd high plateaus.
Good soils used for pas-
tures
D: |Ses level to]| 73" F. at sea|60 inches minimum;|Rugged; soils leached,
1,500 feet on|level 23" |northeast trade-wind ori- |acid, poorly aerated
windward sides | lower than on | gin
lee sides al
same  eleva-
tion
Dy | Variable but 60" F. From more than 60 to|Rough topography. Soils
generally  be- 450 inches and more; |acid, often boggy, have
tween 1,500 to northeast trade-wind ori- | little available plant mat-
4,000 feet on gin ler, decreased silica, high
windward organic matter
sides Lies
above D,
Dy | 4,000-7,000 feet 50° F. About 100 to 50 inches; |Gentle gradient  with
on windward northeast trade-wind ori- [ small gullies
sidew. Lies gin. Mist frequent
_a.bovsl):
E. [4.000-7,000 50° F. 40 inches; northeast |High plateau and gentle
feet, Lies above irade-wind origin. Mist | mountain slopes. Lava
Dy in  weller common, Summers dry. | common. Soil thin but
paris and G Frost occasional in low jgood in places
in drier local- regions and ice forms in
ities upper areas.
F: |7,000 - 10,000 40* F. Less than 40 inches; | Topography steep. Soils
feet northeast trade-wind ori- | little weathered snd make
gin. Summers are oo coal| poor substrala for plants.
lo permit good plant|Lava plentilul
Es 10,000 - 14,000| Freezing |Less than 20 inches; | Steep bul not rugged. Ash

feet

northeast trade-wind ori-
gin. Snow {requent and
may remain in sheltered

plices all year

cones and lava common.
Snil rocky and thin

Land use

Vegetation characteristics and principal speciest

Irrigated sugar cane,
grazing, waste

Ground cover sparse and conditions semi-desert. Algaroba,
koa haole, and klu grow well where their rools penetrate ground
water. Ilims and uhaloa sre common shrubs. Annual grasees
and herbs are scarce except following rains.

Irrigated suger cane
below 1,200 leet, pine-
apple above; grazing,
wasle

Vegetation similar to zone A bul plants more numerous snd
vigorous due o increased rainfall. Annuals are longsr lived
Cactus and Lantene olien lorm dense stands. Both perennisl
and snnual grasses occur. Annual herbs are prominent during
and lollowing rainy periods.

Irrigated sugar cane
and pineapple where
topography snd soils
permit. Grazing res-
ticled o gullies and
poarer soils

Both temperate and tropical species adapled, the [ormer sex-
sonal, the latter perennial. Guavas is the predeminsnt shrub,
Lantans snd koa haole may form dense stonds. Grasses and
pasture legumes are responsive and small shrubs are common.
Herbaceous forms volunteer good growth on disturbed soils.
‘This zane formerly forested.

Too cool for sugar
cane or pineapple,
Grazing is major vse

Like zone C, this was once forested. Now mostly open grass-
land but remnanis of koa and ohia lebua occur. Aahi and
puakeawe are dominant shrubs, Grasses, -legumes, and other
herbs generally form good stands,

Non - irrigated sugar
cane; limited pine-
apple. Grazing on
non-srable land

Perennial shrubs and prasses most ebundant but commonly Jow
in protein, minerals, and total dry matier. Guava, Lanfana,
and staghorn fern grow profusely in places restricling other
vegetalive growth,

Forest reserve provid-
ing main source of

Nearly impencirable forest of koa and ohia lehua accompanied
by tree ferns and various low growing ferns. Such forests lack
diversification of vegelalive types and seed producing species

Originally fotested like zane Dy but heary grazing has lelt only
remnanis, In cleared portions ‘grasses do well *ut annuals do
nol persist because of lack of sunshine and & dry season neces-
sary for seeding. Shrubs are scarce due to grating.

water  for  islanda
Grazing in some clear-
ed portions

Grazing

Grazing

National Park and

Formerly loresied. Much now apen grassland. Where grazing
nat so severe, remnanl stands of koa, mamani, and naio per-
sist. Aalii and puakeawe common where trees have disappear-
ed. Herbs are [requent but grazing limits maximum coverage.

Forest Resecve; heavy
grazing by feral sheep
and goats

Vegelation similar.to zone E, bul sparser and more scrubby
because of poorer soil and more rigorous climate. Heavy graz-
ing in places has caused severe denudation of both vegetation
and soil.

National Park
Forest Resepve

and

B e e — — = P
\VIERCTATIVE

Little plant growth extept moss and lichen associstion.

FONEQ EIC IR 9-1&



3. Sensitive Wildlife Habitat

None of the animals seen or potentially
present on the project sites are rare or en-
dangered species. The native forest birds
potentially present at the Olinda and Piiholo

sites are considered common.

IXI. ARCHAEOLOGICAL/HISTORICAL CHARACTERISTICS

An archaeological surface reconnaissance was ctonducted
on the project sites in January, 1981. No significant
archaeologic or historic materials or sites were located
during the reconnaissance. Refer to Appendix G for the

archaeologic report.

IV. SOCIO-ECONOMIC CHARACTERISTICS

a. Population

1 Existing

The resident population of the combined
service areas of the Makawao and Kula water
systems for the years 1970 and 1980 is given
in Table 2-3. The location of the Census Tracts
is shown in Figures 2-16 and 2-17. During the
10~-year period, Maui County as a whole showed
a population increase of 54,.,8% (from 45,984 to

71,191). Also refer to Appendix D.
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TABLE 2-3

RESIDENT POPULATION

HATKU - MAKAWAO - KULA, MAUI

1970 - 1980
Census Tract 1970 1/ 1980 2/
302 (Haiku-Pauwela) 2,067 3,567
304 (Makawao) 4,123)
. > 10,361
305 (Paia) 1,665)
303 (Kula) 2,124 5077
TOTAL 9,979 19,005

1 U.S. Department of Commerce, Bureau of the Census.1372.
1970 Census of Population and Housing, Census Tracts,

Final Report, Honolulu SMSA.

2/ The State of Hawaii Data Book, 1981, Department of
Planning and Economic Development, State of Hawaii.
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2. Projected

The State Department of Planning and Econo-
mic Development (DPED) has reguested that all
agencies use the series II-F population projec-
tion, as it is updated, in order to establish
a uniform population planning base. The March
1, 1978 revised population projection for Maui
County in the year 1980 is 67,400 and in the
year 2000 is 124,700 [2.22]. ({Also refer to
Appendix D.)

Demographic Characteristics

T e Ethnicity [2.23]
According to the OEO 1975 Census Update

Survey for Maui County, the majority of persons
living within the Northeast Maui District (Census
Tracts 30t, 302, 304, 305, and 306) were part-
Hawaiian, Caucasian, or Japanese. This was
also true for the Kihei-Kula District (Census
Tracts 303 and 307). Refer to Table 2-4.

2 Age~Sex Distribution [2.24]

OQut of an estimated study population of
10,775, the largest age groups in the Northeast
Maui District were 5-9 (10.9%), 10-14 (11.5%),
and 15-19 (10.0%). The largest age groups 1in
the Kihei=Kula District were 10-14 (10.3%),
20-24 ({7.4%), and 25-29 (B.5%). Refer to Figure

2_18-
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TABLE 2-4

ETHNICITY BY DISTRICT

Northeast Kihei- Wailuku-

Total Maui Kula Kahului Waikupu Lahaina Molokai Lanai

% % % % % % % %

Black, Negro 0.1 0.1 0.6 0.0 0.0 0.0 0.0 0.0
Caucasian, Not Portuguese 21.3 19.6 48.9 6.3 12.4 37.4 6.1 6.4
Portuguese 4.4 9.6 5«0 3.7 4.8 1.2 0.6 0.9
Chinese 0.7 0.4 1.6 0.7 1.0 0.2 0.2 0.1
Filipino 15.3 11.4 3.1 24.7 9.4 11.4 27.5 46.5
Hawaiian 1.6 Vo? 1.0 0.6 Y.5 1.6 3.9 3.2
Part-Hawaiian 21.4 24.4 17.7 11.6 20.3 19.5 46.7 17.5
Japanese 25,1 17.8 14.1 38.9 40.7 22.1 9.8 16.2
Korean 0.3 0.4 0.2 0.7 0.2 0.2 0.2 1.0
Puerto Rican 0.4 0.9 0.0 0.7 0.4 0.0 0.2 0.3
Samoan 0.1 0.1 0.2 0.1 0.1 0.0 0.1 0.0
Mixed (not Part-tlawaiian) 8.6 12.4 7.0 1.1 8.3 5.6 4.6 7.8
other 0.7 0.9 0.5 0.8 0.9 0.9 0.1 0.1
refused/don't know 0.1 0.3 0.0 0.1 0.0 0.0 0.1 0.0
Base (est. pop.) 59,661 10,775 9,347 11,186 10,810 9,278 5,815 2,450

Source: [2.23]
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The sex distribution for the Northeast
Maui District was- 49.1% males to 50.9% females
in 1975. For the Kihei-Kula District the sex
distribution was 51.4% males to 48.6% females.
Also refer to Figure 2-18.

L Education [2.25]

Of an estimated study population of 5,438
that contained persons 25 years of age or older,
60% in the Northeast Maui District had received
a high school diploma, while 40% had not. These
figures compared with 78.3% and 21.7%, respective-
ly, for the Kihei-Kula District (study population
of 5,687).

Employment and Income

1. Employment
A study conducted by the State Department

of Labor and Industrial Relations covered the
period from 1964 to 1975 [2.26]. Employment
trends for one area within the combined service
area of the the water treatment plants is sum-
marized as follows:

Haiku-Pauwela (Census Tracts 302-305)

This area showed Retail and Services
being the primary industries, each represent-
ing about 28% of the employees in 1975.
There were 896 employees, reflecting a
decrease of 72.9% of persons employed between



1964 and 1975. This loss was tremendous
in the areas of Manufacturing, a loss of
2,007 employees, and in Agriculture, a
loss of 636 employees,

The 1975 OEO Census Update Survey determined
the industry of the employed population age 16
and older. For the Northeast Maui District the
primary industries listed were service (26.2%),
agriculture (18.1%), and retail (16.3%), out
of a sample population of 4,093. For the Kihei-
Kula District (sample population of 4,260) the
main industries listed were service (32.3%),
construction (21.4%), and retail (16.6%), with
9.,1% for agriculture.

Those persons in agriculture could work
for the sugar or pineapple plantations, or for
vegetable and flower farms in the area between
Makawao and Keokea (including Olinda and upper
and lower Kula).

"The exact number of farms or farmers
(in this area) differs depending on how they
are classified. This is partially due to the
difficulty of defining part-time farmer from a
full-time farmer or by distinguishing between
land dedicated to agriculture for tax purposes

that is actively farmed versus that minimally

farmed to meet the legal tax requirements. It

dndy



is further complicated in that the Kula agricul-
ture statistics are reported only as part of
Maui/Molcockai/Lanai." [2.27]

Despite this, the Makawao-Pukalani-Kula
General Plan identified 136 farms in the area,
based on the farms identified in the 1972 Land
Inventory Report prepared by DPED.

Table 2-5 illustrates overall employment
and unemployment trends for the island of Maui
from 1970 through 1980. The data shows that
there was a relatively high percentage of the
work force unemployed from 1971 to 1976. Then
1977 showed a significant decrease in the un-
employment rate, which appeared to have been
maintained through 1980 [2.28].

2 Income [2.29]

Household incomes in the Northeast Maui
District ranged from under $2,000 to $25,000
or more, with half (50.8%) falling between
$12,000 and $25,000 or more. Another sizable
portion (38.6%) fell rather evenly between $2,000
and $11,999.

Household incomes in the Kihei-Kula District
also ranged from under $2,000 to $25,000 or

more, with over half (59.1%) falling between

2=40



TABLE 2-5

ISLAND OF MAUI

CIVILIAN LABOR FORCE
(1970-1980)

AVERAGE ANNUAL

YEAR EMPLOYED UNEMPLOYED % UNEMPLOYED
1970 16,050 1,200 70
1971 16,770 1,450 8.0
1972 17,600 1,800 9.3
1973 18,650 1,750 8.7
1974 19,400 1,850 8.8
1975 21,100 2,100 9.0
1976 22,300 2,450 9.9
1977 24,400 1,850 %0
1978 24,750 1,800 6.9
1979 25,650 1,550 5.7
1980 26,900 1,500 543

Source: [2.28]

2=-41



510,000 and $25,000 or more. The mean household
income in the Northeast Maui area was $12,260
and the median was $13,300. The mean household
income in the Kihei-Kula area was $17,040 and

the median was $14,980.

INFRASTRUCTURE

A. Electrical and Telephone Services

Existing overhead electrical and telephone lines,
which may serve the proposed sites, are located
along Baldwin Avenue for the Kamole Weir Site (an
existing MECO substation is located at the Kamole
Weir Site) and along 0Olinda and Piiholo roads for
the other two sites. Final design will be coordinated
with Maui Electric Company and Hawaiian Telephone
Company, who will review and approve aspects of the
the plans prior to government approval of the project
plans.

B. Waste Disposal

Disposal of dewatered waste water residue will be
required as a routine procedure.

Ci Public Facilities

1. Fire
A fire station located at Makawao, which
is equipped with 1 large and 1 small fire engine,

would service the sites. There are approximately
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4 men to each shift aﬁd the response time to the
sites is estimated at about 5-15 minutes. The
nature of the proposed project involves minimal
fire potential and is not expected to require
assistance from the Fire Department.
2. Medical

The only medical service which would be
affected would be emergency care. As previously
stated, the nature of the proposed project
should require negligible medical service.

Emergency medical service to the proposed
project sites would be provided by first phoning
911. There is an ambulance stationed at Makawao,
which could be dispatched to either of the sites
within 5-15 minutes. The ambulance is always
staffed with at least 1 paramedic (MICT - Mobile
Intensive Care Technician) who is in constant
communication with a physician at Maui Memorial
Hospital. If the case can be stabilized in the
field, then transport to Maui Memorial Hospital
is not necessary. If, however, it is determined
that the case should be transported to the
hospital, then transit time (excluding field

treatment time) is estimated at 20-40 minutes.
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3 Police

The central Maui area has 10 beats servicing
approximately 342 square miles. One of those
beats would service the three proposed project
sites, which is part of an area extending approxi-
mately from Baldwin Avenue in Paia, to the top
of Haleakala, and over to Kanaio. This one
beat is comprised of one patrol car manned
by one patrol officer. Each of the treatment
facilities will be secured by perimeter fencing
and locked buildings. Additional police sur-
veillance of the completed facilities should
not be reguired.
4. Schools

Though there are several public schools
located within the service area of the treatment
facilities, none is within the immediate vicinity
of any of the proposed project sites. Makawao
Elementary and Intermediate is located near the
intersection of Baldwin Avenue and Makawao Avenue,
approximately 1.7 miles from the Kamole Weir and
over 4 miles from either of the other two sites.
Seabury Hall, a private school, is located about
2 miles from the 0Olinda site, on Olinda Road.

Also refer to Table 2-6.



AREA

Haiku - Pauwela
Makawao
Pukalani

Kula

TABLE 2-6

PUBLIC SCHOOLS

HAIKU - MAKAWAO - KULA AREAS

MAUI, HAWAII

SCHOOL

Haiku School

Makawao School

Pukalani Elementary School

Kula Elementary School
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5. Parks and Recreation

As shown in Table 2-7, there are several
parks and recreation facilities in the region
surrounding the 3 project sites. The 0Olinda
site is located within 1/2 mile of Waihou Spring
Reserve, an 84-acre State-owned parcel which
contains picnic areas. The Piiholo site is
located within 1/4 mile ?f Makawao Forest Reserve,
a 2,093-acre State-owned forest reserve which
allows hunting. The Kamole Weir site is located
about 1 mile from Haliimaile Park, a 5.2-acre
County-owned neighborhood park.

Access and Traffic.

1. Access

To gain access to the proposed Olinda Reser-
voir or Piiholo project sites from Kahului, one
would take Route 36 (Hana Highway) to Route 37
{Haleakala Highway) and then Route 40 (Makawao
Avenue). Once on Route 40, one would then take
Olinda Road (Route 39) mauka up to Olinda Reser-
voir. The approximate distance from Kahului
is 18 miles. For the Piiholo Site, one would
continue a little further along Makawao Avenue
and then turn mauka on Piiholo Road for 1.5

miles. At Ehu Road, one would go left and
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NAME

Makawao Schocl Park
Makawao Park ard

Mayor Eddie Tam
Memorial Center

Makawao Rodeo Arena

Makawao Forest Reserve

Waihou Spring Reserve

Pukalani Park and
Community Center

Baldwin Polo Field

Kula Botanical Garden

Kula School Park
Harold F. Rice Park
Keckea Ball Park
Haleakala Nat'l Park
Kula Game Management
Area*

Kahikinui Game
Management Area*

Polipoli Springs
State Rec. Area

TABLE 2-7

PARKS AND RECREATION FACILITIES

OWNERSHIP ACRES
County 3.4
County 2,9 &

1343

Private 2.0
State 2,093
State 84.0
County 5 acres

presently,

25 acres

total
Private N/A
Private B.2
State 6.9
County 3.8
County 4,2
Federal 20,246
State 5,938
State 13,184
State 2.0

* Within Forest Reserve
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FACILITIES

Playfield

Baseball, football,
horseback riding,
social center, gym

Horseback riding,
rodeo

Hunting
Picnic

Basketball, baseball
and social center

Horseback riding,
polo

Garden - native and
introduced plants

Playfield, basketball
Picnic

Picnic, baseball
Hiking, picnic,
camping

Hunting, hiking

Hunting, hiking

Hiking, picnic,
camping



follow it to the end, about 1.2 miles. The
approximate distance of the Piiholo Site from
Kahului is about 16 miles. Approximate transit
times from Kahului to these sites are 40-50
minutes.

Access to the Kamole Weir site can be
gained via two routes from Kahului. One would
be to continue on Hana Highway past its junction
with Haleakala Highway until Hana Highway meets
with Baldwin Avenue (Route 39}, and continue
mauka along Baldwin Avenue to the project site --
about a 12 mile drive from Kahului. The other,
and possibly more desirable route, would be to
take Haleakala Highway to Haliimaile Road,
then travel along Haliimaile Road to Baldwin
Avenue. The approximate mileage from Kahului
by this route is 11 miles.

. Praffic.

Makawao Avenue is a two-lane roadway 1in
good condition. It is a Federal Aid Secondary
County (FASC) road. Average daily traffic (ADT)
in 1973 along Makawao Avenue was 3,450 - 4,123
vehicles per day.

A recent 24-hour traffic count at the
intersection of this roadway with Baldwin Avenue

and 0Olinda road is presented in Table 2-8.
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TABLE 2-8

24-HOUR TRAFFIC COUNT
MAKAWAO AVENUE, BALDWIN AVENUE AND
OLINDA_ROAD INTERSECTION

APRIL 10-11, 1979

Entering Leaving
Intersection Intersection
Makawao Avenue
East Leg 1,825 1,946
West Leg 3,380 3,266
BRaldwin Avenue 2,396 2,310
0linda Road 637 716

Source: State Department of Transportation, Wailuku,
Maui. 1980. Personal communication.
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Traffic c¢ounts taken by the State Department
of Transportation along Makawao Avenue show
little, if any, increase between 1976 and 1979
in traffic volume during the afternoon peak
hour. [2.30]

Baldwin Avenue, Olinda Road, and Piiholo
Road are two-lane roadways in good condition.
Ehu Road is a two-lane road in fair condition.
ADT counts are not available for these roads.
All-weather access roads will be provided to
each of the water treatment plants.

E. Shopping Opportunities

The residents of Makawao and Pukalani are served
by several stores, concentrated primarily at the new
Pukalani Terrace Center in Pukalani. This 15-store
shopping complex contains a supermarket, clothing
stores, and a hardware store, for example. There
are also gas stations nearby. In addition, residents
may patronize three shopping malls between Kahului

and Wailuku, as well as downtown Wailuku stores.
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SECTION 3

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

I. EXISTING LAND USE

A. Project Sites

The proposed location of the Makawao WTP is in
the immediate vicinity of the existing Kamole Weir
of Wailoa Ditch owned by East Maui Irrigation Co.

The proposed Lower Kula WTP site is presently
used as pasture, and is privately owned. The Upper
Kula WTP site consists of vacant land adjoining the
Olinda Reservoir.

B. Island of Maui

Existing land use on the island of Maui, as of

1972, is shown in Table 3-1.

II. STATE LAND USE DESIGNATIONS

The three proposed sites are within a State Land Use
designation of Agriculture [3.1]. One of the alternate
sites for the Lower Kula WTP ("Piiholo Site 2") is also
within Agriculture, while the other ("Piiholo Site 3")
is within a designation of Conservation.

In order to develop Piiholo Site 3, which is within
the Makawao Forest reserve, a Conservation District Use

Application (CDUA) would have to be filed.



TABLE 3-1

EXISTING LAND USE

ISLAND OF MAUI: 1972

Land Use 1/ Acreage Percent
Residential 17,292 3.53
Manufacturing 774 0.16
Manufacturing Services

and Warehousing 2/ 657 013
Commercial 3/ 233 0.05
Services 4/ 30,986 6.32
Social and Cultural 3/ 1,302 0.26
Recreation 8/ 18,778 3.83
Agriculture 197,900 40.37
Transportation 1/ 776 0.16
Unused Open Space Areas 8/ 221,534 45,19
TOTAL 490,234 100.00

1/ Excludes public streets and highways.

2/ Includes warehousing, construction services, and public
utilites.

3/ Retail and wholesale trade.

4/ Includes commercial amusement and recreation, hotels,
military installations, government offices, parking,
cemeteries, personal services, business and repair
services, professional services, and finance, insurance
and real estate.

5/ Educational, cultural and religious.
6/ Excludes commercial amusement and recreation services.

1/ Includes airports, docks, and land transportation
facilities.

8/ Tncludes vacant land, forest reserve, lakes, steep
land, and undedicated streets.

Source: Department of Planning and Economic Development,
State of Hawaii. The State of Hawaii Data Book:
1980. Table 132, page 157.
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I1I. MAKAWAO-PUKALANI-KULA GENERAL PLAN

The proposed Piiholo and Olinda sites are located in
an area designated as "General Agriculture” by the Makawao-
Pukalani-Kula General Plan [3.2]. The Kamole Weir site

is not within the general plan boundries.

IV. COUNTY GENERAL PLAN ([3.3]

The General Plan of the County of Maui sets forth the
County's broad policies for long-range development. It
consists of (1) general objectives expressing the common
wishes and aspirations of County residents and (2) policies
which will have to be carried out in order to attain each
objective.

Under the category of Utility and Facility Systems,
the plan presents the objective and policies with regard
to water. Refer to Table 3-2, The proposed water treat-
ment plants will assist the County in attaining the first

two policies.

V. COUNTY ZONING

For lands outside of the Urban-and Rural State Land
Use districts, the County of Maui has no specific zoning
ordinances. Instead, the State Land Use designations
are followed. Thus, the "zoning" for the three sites is

Agriculture.



TABLE 3-2

WATER OBJECTIVE AND POLICIES
MAUI COUNTY GENERAL PLAN

OBJECTIVE:

1.

POLICIES:

1.

10.

11.

Source:

To provide an adequate supply of domestic and
irrigation water to meet the needs of our people.

Support water supply services to those areas
which historically experience critical water
problems.

Meet or exceed Federal quality standards in
our potable water.

Create systems to provide better fire protec-
tion. ‘

Limit growth activities to existing water supply
and expend the supply of water wisely.

Minimize moratoriums on water supply in areas
used for resident housing.

Support expeditious action on bills providing
for replacement of inadequate water transmission
systems.

Encourage cost sharing programs with private
developers in the expansion of our water supply.

Seek new sources of water by exploration in
conjunction with other government agencies.

Maintain the right to manage our transmission
and deliverance systems at the County level.

Develop sufficient water supply during drought
seasons so as to keep agricultural activities
viable.

Maintain a balance between visitors and resi-
dents in the consumption of water.
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VI. STATE AGRICULTURAL LANDS DESIGNATIONS [3.4]

In 1977 a soil classification system was adopted by
the State Board of Agriculture. This classification de-
lineates those lands of the State which are of agricultural
importance and categorizes agricultural lands into three
classes. The three classes are as follows:

Prime Agricultural Land - Land which has the soil

quality, growing season, and moisture supply
needed to produce sustained high yields of crops

economically, when treated and managed according
to modern farming methods.

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

Other Important Agricultural Land - Land other than
Prime or Unlque Agricultural Land that is also
of statewide or local importance for agricul-
tural use.

Soils at the Kamole Weir and Piiholo sites are clas-
sified as Prime Agricultural Land. Scils at the QOlinda

site are classified as Other Important Agricultural Land.

VII. OTHER GOVERNING PLANS AND POLICIES

A, Safe Drinking Water Act, 1974: [3.5:r 363 3.7
3.8]

The Safe Drinking Water Act of 1974 (P.L. 93-523)
designates the Federal Government (Environmental Pro-
tection Agency or EPA) as having primary responsibility

of establishing national standards. The states are



responsible for enforcing the standards and otherwise

supervising public water supply systems and sources

of drinking water, A public water system is defined

as providing piped water for human consumption and

that it has at least 15 service connections or regu-

larly serves at least 25 people.

This Act provides for:

Establishment of primary regulations for
the protection of the public health;

Establishment of secondary regulations
relating to the taste, odor, and appearance
of drinking water;

Measures to protect underground drinking
water sources;

Research and studies regarding health,
economic, and technological problems of
drinking water supplies. Specifically
required are studies of viruses in drinking
water and contamination by cancer-causing
chemicals;

A survey of the quality and availability
of rural water supplies;

Aid to the States to improve drinking
water programs through technical assistance,
training of personnel, and grant support;

Citizen suits against any party believed
to be in violation of the Act;

Record-keeping, inspection, issuance of
regulations, and judicial review;

A 15-member National Drinking Water Advisory
Council to advise the EPA Administrator
on scientific and other responsiblilities
under the Act;
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- A requirement that the Secretary of Health,
Education, and Welfare ensure that standards
for bottled drinking water conform to the
primary regulations established under the
Act - or to publish reasons for not doing
so; and

- Authorization of appropriations totaling
$156 million for fiscal year 1975, 1976,
and 1977.

Primary standards were designed to provide maximum
feasible protection of the public health, utilizing
the best treatment methods generally available, with
cost as a consideration. The standards are ultimately
to include maximum contaminant levels, treatment
techniques, and criteria for operation, maintenance,
siting, and intake of public water supply systems.

Secondary standards will also 